MHUHHUCTEPCTBO IPOCBEIEHWUSI POCCHUCKOM ®EJEPAILUN
Aenaprament o6pazosanna Usanosekoii o6aacrn
HBanosexnii mynnunnaasnwiii paiion
MYHHIHITIBHOE H10/KeTHOE 061I1e00pasoBaTe/bLHOE Yupemrienume
«KoastHoBeRAsE cpenss Ko a»

PACCMOTPEHO COTI'TTACOBAHO YABEPKJIEHO
Ha 3acelaHmnu 3am.anpektopa no YBP NPUKEAZOM N0 wkoje No 216
NearorHieckoro copeTa 71:'/ Kyeimnosa C.B 7or 31 08.2023 r. :
30.08.2023 r. (Mporokon Ne 1) /, Jlupekrop /’-’ . C.B.INyutida
A .

p : &

PABOYASI IPOI'PAMMA
yuedbnoro npeavera « MaremaTnka»
Cpennee obuiee oOpasoBanue
10-11 knace.

bas3oBblii ypoBeHb.

2023 r.



COILEPKAHHUE

HOﬂCHHTeJI])Haﬂ 3aHHcKaooooooooooooooooooooooooooooooooocooooocococooooocococooooocococncncncncncncncncncncncncncncncnc 4

Ilnanupyemble pe3yjbTaThl 0OCBOCHHUS NMPOTrPAMMBbI 10 MATEMATHKE HA YPOBHE
cpeaHero oo0mero oopa3oBaHusi

JIAUHOCTHBIC PEBYITBTATBL. c.ceeeeeeeerruuurrrrrreeeeeeeesansannarereeeeeesessssninnrseseeeeeesssssnnnnsssseeeeeens 7
METANPEIMETHBIE PEBYIIBTATDL «....cceruvreeeurreeanurteesairteeaauteeeaauseeeaseeeasaseeesasseeesanseeesnnees 8
[IPEAMETHBIC PEBYITBTATBL «...uvvveeeeeuiiiieeeraiirteeesenieteeesansteeeesannnreeessssnsseeesssnssseeesssnnnns 10

denepanbHas padoyas NporpaMma y4e0HOro Kypca «AJuredpa u Hayajia
MaTeMATH4eCKOIr0 aHAJIU32)

TTOSICHUTEIBHAS BATIHCKA .....vveeeeeiiiieeeeeiiiteeesenieteeesenitteeesenainreeesssasseeessssnsseeessssnseees 11
COZIEPHKAHUE OOYUCHHUSI ....veeenevreeenereeranrreeenureeeanuseeesssseeessnseesssssessssssesssseessnsseesssseesns 14
LO KITACC .ttt ettt ettt e e e ettt e e e st e e e e s bbb e e e e s sassaeeeeennnnne 14
LT KITACC ettt ettt e e ettt e ettt e e e sttt e e e s abb e e e e esasbneeeesnnnnne 15
[IPEAMETHBIC PEBYIIBTATBL.....ceeeeeruerreeeearuiireeeeanirteeeeasirteeesanasreeesssnsreeesssssnseeessnsseees 16
TeMaTHUECKOE TITTAHUPOBAHUIE .....eveeeerrurrreeeerniureeeesninreeeessnsreeessssnseeesssnsssseeessnsseees 19
L0 251 1o SRR 19
| O 281 1o SRR PPR 24

denepanbHas padoyas nporpamma y4eOHoro kypcea «I'eomerpus»

TTOSICHUTEIIBHAS BATTHCKR ..eeveevvivrreeeeeeeeesninireteeeeeeseesssnsnnesssseeeeessessssssnssssseeeesssssnnns 29
CONEPIKAHIE OOYUCHIIS ....veenevreenrreeneeeeereenireesteesnseessseeessseessseessseesseesssseessseesseessseens 31
TO KITACC ..ottt ettt ettt e ettt e e et e st e e ee e 31
LT KTTACC ettt ettt ettt et e e sttt e e ettt e e st e e s e bt e e e anaee e 32
[TPEIAMETHBIC PEBYIIBTATBL. ... ceeeeeruurrreeeeruirreeeeanarreeeeanarteeesssanreeesssssnseeesssssseeesensseeees 33
TEeMaTUUECKOE TUTAHUPOBAHUE ...euvvveererreeererreeeereeeansseeessseesssssessssssessnsseesansseessssseeens 36
TO KITACC ..ttt ettt ettt ettt ettt e et e et e st e e bt e e bt e e sabeesabeeebeeenee 36
LT KTTACC ettt ettt sttt e et e e sttt e e et e e e st ee s abbee e anaee e e 48

®exepajbHas padoyas nporpamMma y4eOHoro kypca «Bepositrnocts u
CTATHCTHKA»

TTOSCHUTEIIBHAST BATIICKA .evveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeenaeeeanaeseenaeeannaesennaesennaaeenns 55



LO KITACC ..ttt ettt ettt ettt sttt et e bt e sat e s e e e bee e 56
LT KITACC ..ttt ettt ettt sttt et e bt et e s e e be e 56
TIPEIMETHBIE PEBYIIBTATBL .....ueevvvviieeeeeeeeerniiiietteeeeeesesssaaneneereeeeeessssssssnnnsrseeeeessessnnnns 57
TEeMaATHUUECKOE TITAHUPOBAHUE .c.evvreernnrreeeirreenureeesareeessseessseeesssseessnnseessnsseessnsseesns 58
L0 201 1o SRR PPR 58
L1 KITACC ..ttt ettt ettt ettt et e bt et e s e e e e e 62



OdenepanpHas pabovas mporpamMma To ydeOHOMY TmpeameTy «MaTtemaTuka»
(6a3oBBIN ypoBeHB) (MpeameTHas o6macTh «MaTtemaTnka U nHPOpMaTHKa») BKIFOYACT
MOSICHUTEJIbHYIO 3aMUCKY, COAEPKaHUE O0YUEHUS, INTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS
MpOTrpaMMBbI [0 MaTeMaTUKE, TEMAaTUYECKOE IIAHUPOBAHUE.

[TosicHuTenbHAS 3aMKUCKa OTPAXKAET OOIIME LEIU U 3aJa4l U3yYCHUS MAaTEMATHUKH,
XapaKTePUCTUKY TCUXOJOTHUECKUX MPEANOChUIOK K €€ M3YyYeHHIO OOyYaroluMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKkKe MOAXOAbl K OTOOpYy COIepKaHMUS,
K OIPEIEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxxanne OOy4YeHHs] pPacKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOPBIC
npeajiaraloTcs JUisi 00s3aTelIbHOTO M3YYEHUsI B KaXKJIOM KJAacCe€ Ha YPOBHE CPEIHETrO
oO1rero ooGpazoBaHHMS.

[InaHupyemMbie pe3yabTaTbl OCBOEHHUSI MPOrpaMMbl M0 MaTeMaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METalpeJIMETHBIE pe3yJbTaThl 32 BECh MEPHUOJ] OOY4YEHHUS Ha YpPOBHE
cpenHero odmero o0pa3oBaHMs, a TAKXKE MPEIMETHbIE JOCTHKEHUS OO0Yy4Yarollerocs
3a KaXJIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
paspaborana Ha ocHoBe PI'OC COO ¢ yuéTroM COBPEMEHHBIX MUPOBBIX TPEOOBAHMUIA,
NPEABIABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, W TPAAMIMN POCCHICKOTO
oOpa3oBanus. Peanmuzarusi mporpamMmbl MO0 MaTeMaTHKE OOECTIeUMBACT OBJIAJICHUE
KIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOPa3BUTHS
U HEMPEPHIBHOIO O0pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCA.

B nporpamme mo maremaTuKe y4TEHBI UJIeW U TMOJoKeHus KoHIenuu pa3BuTus
MaTemarudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBHY ¢ Ha3BaHHEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YaCTHOCTU, MPEIOCTABIISITH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUYECKUX 3HAHUM,
HEO0OXOMMOT0 JIJIsl JaJIbHEWIeH yCTeIHON KU3HU B o0mecTBe. IMEHHO Ha perieHue
ATOM 3a/1a4yyl HalleJIeHa MpOoTrpaMmMa Mo MaTeMaTuke 0a30BOT0 YPOBHHI.

B snoxy nudposoii tpanchopmaimu Bcex chep HemoBEUECKON MeATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boi
MaTeMaTUYECKOU MOArOTOBKHU. Y KeE B IIKOJIE MATEMATHKA CIIYKUT OIIOPHBIM MTPEIMETOM
JUIST W3Y4YEHUS CMEXHBIX JUCIMIUIMH, a B JKU3HU TIOCJIE€ IIIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCS HETPEPHIBHOE 00pa30oBaHUE, YTO TPEOyeT MOJTHOIEHHOM
0a3oBoli 00II€00pPa30BaTEIBHOM MOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHH PaCTET YHUCIIO CIEIHAIBHOCTEH, CBA3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMaTUKH: U B c(hepe SKOHOMUKH, U B OM3HECE,
Y B TEXHOJIOTUYECKUX 00JIACTAX, U JaKE B TYMaHUTApHBIX cepax. Takum oOpa3om, KpyT
oOydJarommxcs, s KOTOPBIX MaTeMaTHKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.



[IpakTHyeckasi MOJE3HOCTh MAaTEMATHKU OOYCIOBIIEHA TeM, YTO €€ MpPeaMETOM
ABJIAIOTCS (DyHIaMEHTaIbHBIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOILICHUS OT MPOCTEHIINX, YCBAaMBAaE€MbIX B HEMOCPEICTBEHHOM
OMBITE, 1O JOCTAaTOYHO CJIOKHBIX, HEOOXOOUMBIX I pPAa3BUTHA HAyYHBIX U
TEXHOJIOTUYECKUX uJeH. be3 KOHKpPETHBIX MaTEMaTUYECKUX 3HAHMA 3aTpyAHEHO
MOHMMAaHUE TPHUHIIUIIOB YCTPOMCTBA M WCIOJB30BAHMS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HUHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOW, HSKOHOMHYECKOM,
noJuTUYeckod  uHbopmaruu, ManodPdeKTUBHA TMOBCEIHEBHAS  MpaKTHYECKas
nesTenbHOCTh. Kax1oMy 4enoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITIOTHATH TOCTATOYHO
CJIOHBIE PACUEThl U COCTABIIATh HECIIOKHBIC AJITOPUTMBI, HAXOJAUTH HYXKHbIE (hOPMYJIbI
U MPUMEHSATHh WX, BIAJACTh MPAKTHUYESCKUMH MPUEMAMU TE€OMETPUYCCKUX M3MEPCHUNA U
MOCTPOCHUHN, YUTAaTh WH(MOPMAIMIO, TPEACTABICHHYI0O B BHAY TaOJHI], IUarpamm
u rpaduKOB, XKUTh B YCIOBUSAX HEOIMPEACIEHHOCTH U TIOHMMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO ¢ pacuiupeHreM cep mpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MAaTHYECKUH CTWJIb MBIIIJICHUS,
MPOSIBJISIIONIUICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wuzyueHus
MaTeMaTUKH B apceHa] MPUEMOB U METOJIOB MBIIIJICHUS YENOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKIHS U JeAYyKIHsA, 0000IIeHne U KOHKPETHU3allKs, aHaTN3 U
CUHTE3, KjaccuuUKaius U cucreMarusanus, abcrparupoBanue u aHanorusi. OObEKThI
MaTEeMaTHUYECKUX YMO3AKJIIOUEHWH, TpaBWJIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmynupoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHe. MaTeMaTuke MpUHAUICKUT BeayIas poib B (OPMUPOBAHUHU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS] W BOCIUTAHUU YMEHHUM JCHCTBOBATh
10 3a/IaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBATH HOBHIE.
B nmnpouecce pemieHuss 3agady — OCHOBHOM Y4eOHOM JAESATEIBHOCTH Ha  ypoKax
MaTE€MaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIATHAS CTOPOHBI MBITUICHHUS.

OOyuenne mMaTemMaTnke MAaET BO3MOXKHOCTh Pa3BUBATh y OOyUaIOIIUXCS TOUYHYIO,
palMoOHAIIBHYI0O U MH(POPMATHUBHYIO PeYb, YMEHHE OTOMpaTh HAmOOJee MOIXOISIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBA IS BBIPAXKEHHUS CYXICHUU U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIOHEHTOM 00MIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH TIO3HAHUS JCHCTBUTEILHOCTH, IPEACTABICHUE
O TpeIMeTe U METOJE MATeMaTHK{, €r0 OTJIMYUS OT METOJIOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX TPUMEHEHUS MaTeMaTHUKU ISl PEeIIeHUs
HAYYHBIX W MPUKJIAAHBIX 331a4. TakuM o0pa3om, MaTeMaTuieckoe oOpa3oBaHNEe BHOCUT
CBOI BKJIaJ B (OpMUpPOBaHKE OOLIEH KyJIbTYphl YEIOBEKA.

W3ydyeHne MaTreMaTUKHd CIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KPAacOThl W U3SIIECTBA MATEMATHUYECKUX PACCYXKIECHUM, BOCHPUSITHIO
TreOMETPUUECKUX (OPM, YCBOCHHUIO 1€ CUMMETPHUHU.



[IpuopurerHbiMu LensiMu o0ydeHus matematuke B 10—11 kmaccax Ha 06azoBoM
YPOBHE SIBJISIFOTCSI:

(dopMupoBaHHE IEHTPAIbHBIX MAaTEMaTHUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30oBaHMs 00y4aroIINXCS;

noJBeJcHUE OOydaroluXxcss Ha JOCTYIIHOM JUIi HHUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMATUKHA U OKPY’KAIOIIEro MUpPA, TOHUMAHUE MAaTEMAaTUKH KaK 4acTh
o011el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(dopMmupoBaHrue (PYHKIIMOHAJIIBHOM MaTEMaTUYECKOM T'PAaMOTHOCTH: YMEHHS
pacno3HaBaTb MaTEMaTUYECKHE AaCHEKTbl B PEAJBHBIX JKU3HECHHBIX CHUTYalMsIX
U TpU U3YYEHUU JIPYTUX YYEOHBIX NIPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX HaA A3BIKE MaTEeMaTHMKH U CO3/JaBaTh
MaTE€MaTU4YeCKHEe MOJENH, IPUMEHATh OCBOCHHBIM  MAaT€MAaTHMYECKUI  ammapar
JUISL PELICHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLECHUBATH
IIOJIyYCHHBIE PE3YJILTATHI.

OCHOBHBIMM JIMHUSIMHA coJepkaHuss mateMatnku B 10-11 knaccax sBistoTCs:
«Yucna u BeIUCICHUD», «ANredpa» («Anredpanueckue BBIPAKEHUS, « YpaBHEHUS U
HEepaBeHCTBa»), «Hauana maremaTnueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl u ux cpoiicTBay, «3MepeHue reoMeTpruueCcKUX BEIWYUH»), «BeposTHOCTh U
CTaTUCTHKa». J[aHHBbIE JMHUM Pa3BUBAIOTCS MapajUieIbHO, KaXaas B COOTBETCTBUU
c cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYIOi, a B TECHOM KOHTAKTE
u B3aumonercTBuu. Kpome 3Toro, ux O0OBEIMHSET JOTrMYecKas COCTaBIISAIOIIAs,
TpaJMLIMOHHO MPUCYIIasi MaTeMaTHUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BIaJICHUE
METOJAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUEe (POpMyIHpOBATH
ONpEENEeHHs, aKCHOMBl W TEOPEMBI, MNPUMEHSITh HX, MPOBOJIUTH JI0KA3ATEIbHbBIC
paccyXJieHHs B XOJIe¢ pEIIeHHs 3a/lay» OTHOCUTCA KO BCE€M Yy4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTMUECKUX YMEHUH paclpeaensercs M0 BCeM rojaMm o0ydyeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®I'OC COO Maremaruka siBIsieTCsl 00A3aTEbHBIM TPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBAeTCS
u3ydeHue y4yeOHoro mpeamera «MartemaThka» B paMKax TpEX y4eOHBIX KypCOB:
«AnreOpa M Hauyajga MaTeMaTHdeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». DOPMUPOBAHUE JIOTMYECKUX YMEHHMI OCYIIECTBIISIETCS HA MPOTSHKEHHUH
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpedHero obiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIIOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE yUEOHBIX KYPCOB.

O011ee yuCIo0 YacoB, pEeKOMEHI0BAHHBIX ISl U3ydYeHus MateMatuku — 340 yacos:
B 10 kmacce — 170 gacoB (5 vacoB B Henmemwo), B 11 kmacce — 170 4gacoB (5 yacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O O6HIGI‘O O6pa3OBaHI/I}I HaIIpaBJICHO
Ha JOCTHIXXCHHC 06yan0HlHMHCH JJIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
06p&30BaTCJ'II>HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydeHuss MaTeMaTUKH Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHMs
y oOyuaroierocst OyayT chopMupOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl:

1) rpa:x1aHCKOr0 BOCIIUTAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON IO3HMIIMK OOYyYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIECTBA, IMPEJICTABICHUE O MaTeMaTHYECKHX
OoCHOBaxX ()yHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBICHUN, IPOIICAYP I'PAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OIIPOCHI M APYIO€), YMEHHE B3aWMOJICHCTBOBATh C COITMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMU 1 Ha3HAUCHUEM;

2) NaTPHOTHYECKOTO BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXKIAHCKOW HWJICHTHYHOCTH,  YBaKEHUS
K IPOLULIOMY W HAaCTOSIIEMY POCCUUCKOM MATEMaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB M POCCHMCKOM MATEMATUYECKOM IIKOJIbI,
HCIIOJIb30BaHUE ATUX JTOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH,

3) TIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, AITHUYECKOTO TIIOBEIEHHUS, CBA3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH U ACSATENBHOCTBIO YUEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOEHHUE YCTOWYMBOTO Oy IyILIEro;

4) 2cTeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasg OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUIEHUH, PaCCYKIEHUN, BOCIPUHUMUYUBOCTH
K MaT€éMaTUYECKHUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) puznvecKkoro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOrO0 W 0€30MacHOro odOpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas Guznueckas akTUBHOCTD), U3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03I0POBUTEIILHOMN AEATEIBHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:
TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMS, MHTEPEC K Pa3InYHbIM
chepam npodecCHOHATBHON eATETbHOCTH, CBA3AHHBIM C MaTeMaTUKON U e



NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccun
U pean30BBIBATh COOCTBCHHBIC >KHU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHUIO W CaMOOOpA30BaHUIO HA MPOTSHKCHHH BCEH KHM3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a7ad MaTEMaTHYCCKOM
HaIpPaBJICHHOCTH;

7) DKOJIOTrHY€eCKOro BOCIUTAHHSA

c(hOpPMHPOBAHHOCTH AKOJOTUYCCKON KYJIbTYPhI, IOHUMAHHUE BIIMSHUS COITHAIBHO-
YKOHOMHYECKHUX MTPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHON CPEJIbl, 0CO3HAHNE
TJI00QJIBHOTO XapakTepa OHKOJOTHYCCKUX TIPOOJIeM, OpHEHTAllds Ha TNPUMCHCHHE
MaTEMaTUYSCKUX 3HAHUH JUIS pPEIICHHWS 3aJad B 00JacTH OKPYIKAIOIICH CpEebl,
IUTAHUPOBAHKE TIOCTYIKOB W OICHKH WX BO3MOXKHBIX MOCIEACTBHHA JIJIS OKPYIKAIOMICH
CpeJbl;

8) HeHHOCTH HAYYHOT0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOHN MPAKTHUKH, TOHUMAHUE MAaTEMaTHYECKONH HAyKH Kak
chepbl UeTOBEUSCKOM JEeATEIbHOCTH, ATANlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJI Pa3BUTHUS
[UBWJIM3AIIMM, OBJIAJICHUE S3BIKOM MAaTeMaTHKH M MaTeMaTHYeCKOM KYJIbTYypou
KaK CpEICTBOM  TIO3HAHWS MHpPA, TOTOBHOCTh  OCYIIECTBIATH  IMPOCKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TT0 MaTEMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METalpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMHU JCHCTBUSMU,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHHBEPCAIbHBIMU
PETYISTUBHBIMU JICHCTBUSMU.

ITo3naBaTeibHbIe YHUBEPCAJIbHBbIE YYeOHbIE JeCTBUS
ba3oBble joruyeckue 1eHCTBUA:

BBISIBIIATH M XApPAaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOIIEHUN MEXIy MOHATHSAMHU, (GOPMYIUPOBATH OIpEaesICHUs
NOHSTUHN, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIMU, OCHOBaHUS
JUTs1 0000IIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBBIBAT CYKICHUS: YTBEPIUTEIbHBIC
U OTpULIATEIbHBIE, €IMHUYHBIEC, YACTHBIE U 00ILIME, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M MPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIOACHUSX W YTBEPXKICHUSX, Mpejaratb KpUTEPUU
JUISl BBISIBJIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMH;

JIENaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEhCTBA MATEMATHUYCCKUX YTBEPIKICHUM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh apPTyYMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJECHUS U BHIBOJIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
perieHus, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCcKue JeMCTBUA:

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEHOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HMCKOMOE M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SBICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCIMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0OOOIIEHUS ¢ BBIBOABI 110 pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OO0OIICHUI;

IPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE IMPOLECCA, a TAKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIITH Ie(pUIUTHI MH(OPMALIUHU, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC
U JJI peuieHus 3a/1auu;

BbIOMpaTh WH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(MOpPMALIMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh ¥ (OPMYyIUPOBATh CYXACHUS B COOTBETCTBHH C YCJIOBHUSIMHU
U 1[EJISIMU OOIIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy PEIICHUs 3aadi, KOMMCHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJIle OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIEMBI, pPEIIaeMOl 3aJlayy, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOWCK PEIICHUS,
COTOCTAaBIISATh CBOM CYXJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHBaTh Pa3InuUe M CXOJCTBO TMO3UIINMA, B KOPPEKTHOU Popme hopMyTupoBaTh
pa3HOTIIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTAaThl PEIICHUS 3a7a4yd, SKCIEPUMEHTa, WCCICIOBAHNUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpATh (opMaT BBICTYIUICHUS C YYETOM 3ajad
NPE3CHTAINN U OCOOCHHOCTEH ayIUTOPHH.



PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BEIOUPATH CIIOCOO PEIICHHUS C yUETOM
UMEIOIIUXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, aprymMeHTUpPOBaTb W
KOPPEKTUPOBATH BAPUAHTHI PEICHUN ¢ yUETOM HOBOUW MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIBHONW pedICKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENbHBIX MPOIECCOB, HUX PE3ylbTaTOB, BIAAETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3ysibTara PEelieHUs MaTeMaTH4eCKOU
3aJlaui;

MPEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIMHUOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa IEIU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTHKEHUS WM HEJOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OITHOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON pabOThI
Opy  pEelIeHHH y4eOHBIX 3a7ady, MNPUHUMATh IIeJIb COBMECTHOM JEeSTEIHHOCTH,
IJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOThI, pachpeneisaTh BUIbI padoT,
JIOTOBApUBAThCA, OOCYXJaTh MPOIECC U Ppe3ylabTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpYNINoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbDY U UHBIE), BBIMIOJIHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIHNA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeJIHEro 0011ero 00pa3oBaHus MPeCTaBIEHBI 110 roJaM 00y4YeHus
B paMKaX OTJENbHBIX y4eOHBIX KypCOB B COOTBETCTBYIOIIMX pasieiiaX MpOrpaMMBbl
10 MaTEMaTHKE.
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHAU3a» SABJISIETCS OAHUM
u3 HauOoJsiee 3HAUYMMBIX B IPOrpaMMe CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT WHCTPYMEHTAIbHYIO 0a3y AN U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (QOPMHUPYET JIOTHUYECKOE
U aOCTpaKTHOE MBIIIEHUE OOYYarOIIMXCsl HAa YpPOBHE, HEOOXOAMMOM JJIsi OCBOCHMSI
y4eOHBIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AinreOpa M Hadaja MaT€MaTHYECKOro aHaiau3a» oOydaroluecs
OBJIaJIEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpasi popMyJIMpyeT CBOU
JOCTHKEHHSI B MaTEMaTUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTUYECKOIO aHaAIN3a 3aKJIabIBA€T OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTUH, TNOHHUMAHHUS
OCHOBHBIX  TEHJCHLIMA JKOHOMUKM M  OOILIECTBEHHONW  KU3HHU, I03BOJIAET
OPUEHTHPOBATbCS B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh UX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsi OBlajieHUE
aOCTPaKTHBIMU U JIOTMYECKU CTPOIMMU MaTEMaTUUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHUS,
UCIIOJIb30BaTh O00OOIIEHHE M KOHKPETH3allio, a0CTparupoBaHUE U aHAJIOTHIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B X0/1e n3yuenus anreOpbl 1 Havas

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPeTHEro 00IIero oopa3zoBaHusi 00yJaromnimecs
MOJIY4arOT HOBBIA ONBIT PEUICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOECHUS

MaTEMaTUYECKUX MOJIEeNIeH pealbHbIX CUTYallMi U UHTEPHPETALUU MOTYyYEHHbIX
pElIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HayKe U B UICKYCCTBE, C BBIAAIOIMMUCI MAaTEMAaTUYECKUMH OTKPBITUAMU U UX aBTOPAMH.

VYueOHbll Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYUTEIBHBIM BOCIIUTATEIBHBIM IMOTEHLIMAJIOM, KOTOPBI pEaTu3yeTcsi Kak 4epe3
y4eOHbII MaTepHall, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
1 4epe3 cnerupuKy yueOHOM NesTeIbHOCTH, TpeOyroniell caMOCTOSITEIbHOCTH,
AKKypaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAalM BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJIyYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MAaT€MaTUYECKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT 00YYESHUSI.

B cTpykType nporpammsl no ajnreOpe U HayaiaMm aHaJIu3a BBIACTSIOTCS CIelyIoIIne
coJiepKaTelIbHO-MeToiuYecKre JUHUKM: «Yucna W BeUUCHCHUs», «DyHKIMH U
rpadukm», «YpaBHEHHS M HeEpaBeHCTBa», «Hauama maTeMaTHyeckoro aHaiuzay,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEPKATENbHO-METOAUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHHHM JBYX JIET OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
00pa30BaHMsI, €CTECTBEHHO JOMOIHSS APYT Apyra U MOCTETNEHHO HACHIIASCh HOBBIMU

11



TeMaMu U pasnenamu. J{aHHbIM yuyeOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsAET B ce0e COAEpKaHUE HECKOJIbKUX MAaTeMaTH4ECKUX AMCLUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATHYECKUM aHAIIN3, TEOPUs MHOXKECTB U apyrue. [Io mepe Toro
KaKk oOydJarolmuecs OBIaJEeBAlOT BCE OoJjiee MIUPOKUM MaTEeMaTUYECKUM alllaparom,
y HHUX TIOCIEI0BaTENbHO (POPMHUPYETCS M COBEPLICHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENb PEATbHOM CHUTyallMd, OPUMEHATh 3HAHMS, IOJYyYECHHbIE
B yueOHOM Kypce «Anredpa W Hadajga MaTeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOSITENILHO  CPOPMYJIMPOBAaHHOM  MaTeMaTH4YeCKOW  3aJadd, a  3aTeM
MHTEPHPETUPOBATH MOJYYCHHBIN PE3YIIbTAT.

ConepxarenpHo-MeTOAMYECKas JIMHAA «UKMCiia W BBIYHCICHUS» 3aBEPIIACT
(opMHpOBaHWE HABBIKOB HCIIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCE, KOTOpPOE ObLIO
HAyaTO Ha YpPOBHE OCHOBHOTro oOmiero ooOpazoBanusi. Ha ypoBHe cpemnero oOiiero
oOpa3oBaHMs 0C000€ BHUMaHueE yensercs (GOpMUPOBAHUIO MPOYHBIX BEIUNCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIOJb30BaHUE Pa3IUYHbIX (OPM  3aluch
JEHUCTBUTEIBHOTO YMCIIA, YMEHUE PAlMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMH, J1€JaTh
OPUKHUJKY, OLIEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUM C YUCIaMU, 3alIMCAaHHBIMU B CTaHAApTHOU Popme,
UCITOJIB30BAaHUSI MAaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHMS YHCIIOBBIX BBIPAYKEHUN.

ConepxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCETo 00yUYEHUS Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl, TOCKOJIbKY
B KaXJOM pa3fesie IpOorpamMMmbl MPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad.
OOyuaroiuecs: OBJIaICBAIOT PA3TUYHBIMU METOAAMH PEIICHUS 1IEJIbIX, pallMOHAIbHBIX,
UPpalMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapu(MHUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydueHHble yMEeHHs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (DYHKIMIA
C TOMOILIBIO TPOW3BOJHOM, PEHICHWHM NPHUKIAJHBIX 3aJad U 3a/ady Ha HAXO0XKICHUE
HauOONbIINX M HAUMEHBIIWX 3HAaYeHUH (QyHKkuuu. JlaHHas coxep)kareiabHas JHMHUA
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (Popmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TakXKe BbIPAXXEHHH, colepKalllux CTerneHu u Jiorapudmel. braromaps
U3YYEHHUIO anredpanvyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIJICHUS 00yJaromMXcs, (GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PaCCyXKJI€HUW, pabOThl C CUMBOJIBHBIMU (OpMaMu, MpPEACTABICHHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa npe/yiaraer
3 PeKTUBHBIC HHCTPYMEHTHI AJIs1 peILICHHsI MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HarJIAHO JEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonnYecKass JUHUS  «DyHKIMM U TpaduKuw»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATEIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTeneHHOW,
MOKa3aTeIbHOM, JIOTAapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKIUN, UX CBOMICTB U
rpaukoB, HUCHONIb30BAaHUE (YHKUMHA A peuieHus 3anad W3 APYrux y4eOHbIX
IPEIMETOB U PEAIbHOM U3HHM TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U
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C pellieHneM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM O0JbIIoe BHUMAHUE YACTSICTCS
(bOpMHUPOBAHUIO YMEHHUS BBIPAKATh (JOPMYJIaMH 3aBUCUMOCTH MEXKTY Pa3IMIHBIMU
BEeITMYMHAMH, WCCIIENOBATh TMOJMyYCHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Matepuan
COJIepKaTeNIbHOW JIMHUY HAllCJICH HAa Pa3BUTHE YMEHUIN 1 HABBIKOB, MO3BOJISIIOIINX
BBIPAKATh 3aBUCHMOCTH MEXKIY BETUIMHAMH B PA3IMIHON (hOpME: aHATUTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnoco6cTByeT pa3BUTHIO aITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHIA.
ConepxatenbHas auHusa «Hayana wmaTeMaTHMyeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYT KaK MaTEeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad4,
JOCTYITHBIX O0YyYaroIIMMCS, Y KOTOPBIX TMOSBIISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpoUTh Tpaduku (yHKIMHI, ONpPeneNsaTh UX HauOOJbIINE W HAaUMEHbIINE 3HAYCHUS,
BBIYUCIIATh IUIOMAAU (GUryp u 0oOBEMBI Tejl, HAXOIUTh CKOPOCTH U YCKOPEHUS
nporieccoB. ConepxaTenabHas JIMHUS OTKPhIBAET HOBbIE BO3MOKHOCTH MOCTPOCHUS
MaTeMaTHYECKUX MOJIEJEH pealbHbIX CUTyallMi, HAXOXKJICHUSI HAWIYUIIEro pPEelICHUS
B MPUKIAJAHBIX, B TOM YHUCJIE COIMAIbHO-dPKOHOMUYECKHUX, 3ajadax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHYECKOTO0 aHajiu3a CIHOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(GbOopMaTbHO-JIOTHYECKOTO M KPEATUBHOTO MBINUICHUSA, (OPMUPOBAHUIO YMEHHUH
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMaTHUKHU B HAayKe, TEXHUKE U HMCKYCCTBE.
OOyuaronuecs y3HaAIOT O BBIJIAIONIMXCS pe3ysbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTeMaTUKH KaK HayKd, U UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKasT JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSIIIICHA 2JIEMEHTaM TEOPUH MHOKECTB. TeopeTUKO-MHOKECTBEHHBIE MTPEICTABIICHUS
MPOHU3BIBAIOT BECh KypC IMIKOJBHOM MaTeMaTUKW U TpearatoT Haubosee
YHUBEPCAIbHBIN S3BIK, OOBEIUHSIONUNA BCE pa3/ielbl MATEMAaTUKU U €€ MPUIOKECHUM,
OHM CBSI3BIBAIOT pa3HbIe MATEMATHUYECKUE NHUCIUIUIMHBI B eauHoe Ienoe. Iloatomy
Ba)KHO J1aTh BO3MOXKHOCTh 00YyUaroIeMycsi HIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOU MAaTEeMaTHUKHU U UCIIOJIb30BaTh €ro JjIsl BRIPAKEHUS CBOMX MbICIIEH.

B yueb6HOM Kypce «Anredpa U Hadajga MaTeMaTUYECKOro aHAJIN3a» MPUCYTCTBYIOT
TaKX€ OCHOBBI MaTEMaTUYECKOTO MOJACIMPOBAHUS, KOTOPhIC MPU3BaHbI CHOPMUPOBATH
HaBBIKM TIOCTPOCHUSI MOJIeNied pEaIbHBIX CHUTYyallui, MCCICIOBAHUS JTHX MOJACIIEH
C TIOMOINBIO ammapara ajreOpbl M MaTEeMaTHYECKOTO aHajliv3a W HWHTepIpeTaluu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUIETEHbI B KaXKIbIH W3 Ppa3jeiioB
pOrpamMMbl, MOCKOJBKY BECh Marepuaid Yy4yeOHOro Kypca HIMPOKO MCIOJIb3YEeTCs
JUIS pelieHus TMPUKIAAHBIX 3amad. [Ipu permieHun peanbHbIX MPAKTAYECKUX 3a7ad
oOy4aroniyecs: pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh U  KOHKPETHU3UPOBATH
npobsiemy. JlesTeapHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS MPUKIAAHBIX 3a1a4
OpraHu3yeTcsi B MPOLECCe M3YUYEHHUsI BCEX TeM Y4eOHOro kypca «Ajnredbpa v Hauyajia
MaTEMaTUYECKOr0 aHATIU3a».

OO6111ee YncIo YacoB, peKOMEHI0BAHHBIX JIJIsl M3YUYEHUs1 yueOHOTo Kypca «Anredpa
W Hauajla MaTeMaTuyeckoro aHanuza», — 170 dacos: B 10 kiacce — 68 yacoB (2 yaca
B Henento), B 11 kimacce —102 yaca (3 yaca B HefIeINi0).
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COAEPXKXAHUE OBYUYEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, NPOLIEHTHI,
OECKOHEYHbIEC NIEPUOANYECKUE APOOU. ApUPMETHUECKHUE ONEpAllU C PallMOHAIBHBIMU
YHClIaMH, peoOpa30oBaHus YUCIOBBIX BblpaxeHuil. [Ipumenenne npoOeit 1 MpoLEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U pEAIbHON KU3HU.

JlelicTBuTENbHBIE  Yucla.  PalMoHambHBIE W HUPPALMOHAJIBHBIE  YHCIA.
ApudpmeTnueckue omnepanuu ¢ JIGHCTBUTENIbHbIMM  uHuciaMu. [IpubnmxEéHHble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszareneMm. CranpaptHas (opma 3anucu AEHCTBUTEIBHOTO
yucna. Mcnonp3oBaHue mnoaxonsimied ¢Gopmbl  3amucu  JEWCTBUTEIBHBIX  UYHCEIN
JUISl pEeIEHUS TPAKTUYECKHX 33]a4 U IPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMeTHUECKUMU
KOPHSIMH HaTypAJIbHOU CTENIEHMU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHT'€HC YMCIJIOBOIO ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MPEOOPA30BAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHU M.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3IMYHbIX 00JJacTeil HAYKH U peallbHOM KU3HU.

DOyHKIUN U TpaPuKU

OynkIys, cnocoosl 3amanus pyukmuu. ['padux Gynkmuu. Bzaumuo obpaTHbie
byHKIINN.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM QyHkumu. Hynu ¢yHKimm.
[TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE (DYHKIINU.

Crenennas GpyHKIMS ¢ HATYpaTbHBIM U IIENIBIM TTOKa3zateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOPHS N-Oi CTETICHH.

TpuronomeTrpudeckasi OKpy>KHOCTb, OTIpEIeICHUE TPUTOHOMETPUUECKUX (DYHKIIUH
YHUCJIOBOT'O apryMEHTAa.

Hauyaja MmaTeMaTHYeCKOro aHAJIH3a
ITocimenoBaTenbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBATSIbHOCTEH. MOHOTOHHBIE
TIOCJIEAOBATCILHOCTH.
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Apudmernueckass W TeOMeTpUYecKas Mporpeccuu. beckoHedHo yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH Te€OMETPUYECKON
nporpeccun. opmyia CI0KHBIX TPOIIEHTOB. VcIonb30BaHne MPOrPeCcCUu ISl peIIeHuUs
peaNbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHOXkeCTBO, oOINepaluu HaJa MHOXecTBamH. Jlmarpammel  Jiliepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil OINKCAHWS  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX yU4SOHBIX IPEIMETOB.
Omnpenenenue, Teopema, CIEICTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTenaeM. CBOWCTBA CTEICHU.
Jlorapudm uncna. Jlecaruunplie U HaTypajibHbIC JOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHU, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIMX CTENEHW C  PAUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHEMHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3JIMUHbIX 00JacTel HAYKH U peaibHOM KU3HHU.

DyHKIUMN U rpapuKH

Oyukuus. I[lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (PYHKIUU.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosnbiee n HauMeHblliee 3HaYeHue (GyHKIUU
Ha ITPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPaQUKU.

[lokazatenbHass u JjorapupmMuyeckas (QYHKIMU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 7151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMH AJI8  HUCCIENOBaHHUS TMPOIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU pEHICHWH 3a7ad M3 JPYrHuX Y4eOHbIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauasa maTeMaTH4eCKOro aHAJIM3a
HemnpepsiBabie QyHKIIMU. MeToa WHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMmeTpruueckuii 1 PU3MUECKUM CMBICT MPOU3BOIHOM.
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[IpousBoaubie 31eMeHTapHBIX QYHKIHI. DOpMybl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYyHKIHI.

[IpumeHeHne TPOW3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HANMEHBIIIETO 3HAaYEeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne Mporu3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJ1a4ax, JUIsl ONPECIIEHNs CKOPOCTH MPOLIECCa, 3aJaHHOTO (POpMYIIOi K TpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKUi CMbICI. BpluucieHne uHTerpaia
o ¢popmysne Herorona—JleriGuura.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 ki1acce oOy4aroniuiicss MOJIy4YHT CIETYIONINE MPEIMETHBIE
pE3yNbTATHI:

Yucjia v BBIYUCIEHUS

OTIEpUPOBATH MOHATHAMU: PAIIMOHATBHOE U JCHCTBUTEIIBHOE YNCII0, OOBIKHOBEHHAS
U JICCITUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apU(METUUCCKHUE OMECPANHA C PAIMOHAIBHBIMUA M JCHCTBUTEIHLHBIMH
YUCIIaMU;

BBITIOJTHSTH TPUOJIMKEHHBIC BRIYUCIICHHS, CITONB3YS MPABHIIA OKPYTJICHHUS, JIeTIaTh
MPUKUKY U OLIEHKY pe3yJibTaTa BHIYMCIICHHI;

OTIepUPOBAThH TMOHSATUSMU: CTETNEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMiCH  JIEUCTBUTEIHLHOTO YHCIA, KOPEHb HATypajdbHON CTENEeHH, HCIOJIb30BaTh
MOIXOIAIIYI0 (POPMY 3aITMCH TEUCTBUTEIBLHBIX YACET JIJISl pEIICHUS PAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTIepUPOBaTh TOHSTUSIMHU: CHUHYC, KOCMHYC M TaHI€HC MPOU3BOJBLHOIO yrija,
WCIIOJIB30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 OoOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIHU.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IMOHATHUSIMHU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINIOJIHATh MPeoOpa30BaHUs] TPUTOHOMETPUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBITIOJHATh  MpeoOpa3oBaHUsl ILENbIX, PAUUOHATIBHBIX M  HPPaLMOHAIBHBIX
BBIPDAKEHUN W pPEIlaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHHMS MATEMATHYECKHUX 3a1ay U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAYKEHUS,
YpPaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3aJauM, UCCIEAOBATH MOCTPOCHHBIE MOJENH
C UCIIOJIb30BAHHUEM allfapara aiareopsl.
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DOyHKIMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKUHUSA, CIOCOOBI 3adaHus (QYHKIUHM, 001acTh
OIpENENICHUS U MHOKECTBO 3HAYCHUN (QYHKIMH, rpaduK PyHKIIMH, B3aUMHO OOpaTHBIE
bynxmm;

OTIEpUPOBATH TMOHSATHUSAMHU: YETHOCTh M HEUETHOCTHh (YHKIUH, HYIH (DYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku QyHKIUHN JIJIs pEIICHUs ypaBHEHUH;

CTPOUTh M 4YHUTaTh Tpaduku JITUHEHHOW (YHKIUHM, KBagpaTUIHOW (DyHKIHUH,
CTETICHHOM (PYHKIIHH C IEJIBIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELIEHUU 33Ja4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dbopMynamMu 3aBUCUMOCTH MEX/1y BEIMYNHAMH.

Hauaja MaTeMaTH4eCcKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSMHU:  TOCIAEAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTepUpPOBAThH MOHATUSAMU: OECKOHEUHO yOBIBAIOIIAsl TEOMETPUUECKas MPOTPECCus,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON IPOrpeECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TIOCIIEOBATEIBHOCTEH M TIPOTPECCHM I pelIeHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA:
OIIEpUPOBATH MOHATUSIMH: MHOXECTBO, OTIEpALIMX HAJl MHOKECTBAMU;
HCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar ISl ONMUCAHUS PEaIbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K koniry o0yuenus B 11 ki1acce oOy4aroniuiicss MOJIyIHUT CIETYIONINE MPEIMETHBIC
pe3yabTaThI:

YucJa v BbIYHCTICHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKHU
JICJIMMOCTH 1IEJIBIX YHCEN, PA3JIOKEHUE YKMCIIa HA MPOCTHIE MHOXKHUTEIU ISl PEIICHUS
3aj1a4;

OIIEpUPOBATH MTOHATHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTIepUPOBaTh TMOHATUSAMU: JioTapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUA M HEPABEHCTBA:

IIPUMEHATh CBOMCTBA CTENEHU JUIsl MPEeoOpa3oBaHUsl BBIPAKEHUN, ONEPUPOBATH
MOHATHUAMU: II0KA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI
IIOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB;

BBINOJIHATH IPEOOPa30BaHMsI BBIPAXKEHUHN, COAEPIKAILMX JIOTapu(pMBbl, OIIEPUPOBATH
HOHATHUAMHU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO, peLIaTb OCHOBHbBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelieHue,
MCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a/1a4;

HAaXOAUTh PEIICHUS IPOCTEHIINX CUCTEM M COBOKYIIHOCTEM PpPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJICIMPOBAaTh PEAJIbHBIE CUTYallUd Ha SA3BIKE alreOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4¥, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM amrapara ajreOpsl.

DYyHKUMH U TPpaPUKH:

OIIEpUPOBAThH MOHATUAMU: NepHoANYecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (QYHKIMM, HauOoJibllee W HaUMEHbIIEEe 3HAYEHUs
(GYHKIIMM Ha TPOMEXYTKE, UCIIONb30BaTh UX Ul UCCIENOBaHUS (PYHKUIMHU, 3aJaHHOU
rpadukom;

ONEpUpPOBaTh  MOHATHSAMH: TpadUKU  IOKa3aTeNbHOM,  JIorapupMUUecKon
U TPUTOHOMETPUYECKHX (YHKIUH, U300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh U1 PELICHUSA YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpadUKU JMHEHHBIX YypaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMbI JIMHEUHBIX YPAaBHEHUN;

UCIOJb30BaTh rpaduKku GYyHKIUN 71 UCCIEA0BaHUs POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMILINH.

Hauana maTeMaTH4eCKOro aHAJIN3A:

OTIEpUPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIUS, Npou3BoAHAs (YHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUECKUN W (PU3UYECKUM CMBICI TPOU3BOJIHON [JIsl PEIICHUS
3a1ay;

HaXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCIATH TMPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh MPOU3BOAHYIO [IJIsi HUCCIENOBaHMS (YHKIIMA HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl HCCIICIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

WCMOJIb30BaTh  IMPOU3BOJHYKD JUII  HAXOXKICHUS  HAWJIYUIIETO  PELICHUs
B [IPUKJIA/IHBIX, B TOM YHUCJIE COLIMATbHO-D)KOHOMUYECKUX, 3aa4ax;

OTIepUPOBATH MOHITHIMU: TIEPBOOOpa3HAS M HHTETPAI, TOHUMATh T€OMETPHICCKUI
1 (U3UYECKUN CMBICI HHTETpasia;

HaxOJIUTh TIEPBOOOPA3HBIE HIEMEHTAPHBIX (YHKIHMM, BBIYUCIATH WHTETpPaj
no gopmyine Hotorona—JleliOnuna;

pelmarhe MNPUKIAAHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena  [KonmuectBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(TempbI) Kypca 4acoB 00yYarIIMXCs
MHOKeCTBa palMOHAIbHBIX 14 MHO0K€eCTBO, Onepauu HUcnonb30BaTh TEOPETUKO-

Y JEACTBUTENBHBIX YNCEIL.
PanmonanbsHele ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOKECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPpOOU, TPOIICHTHI,
OECKOHEUHbIE IEPUOIUUECKHE APOOH.
Apudmernueckue oneparuu

C palMOHaIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobeit u
MPOIICHTOB JJII PEIICHUS MPUKITIATHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUN
Y PEAIIbHOM KU3HU.

JlencTBUTENBHBIE YUCIIA.
ParmonanbHbie ¥ MppaliMOHAIbHbBIC
yucaa. ApupMeTrudecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYUCIICHHUS, TPaBUiIa
OKpYTJICHHUS], IPUKUKA U OLICHKA
pe3yJbTaTa BbIYUCICHHN.

MHOKECTBEHHBIN amnmapar

IUTs1 OTIMCAHUS X0/1a PEIICHUS
MaTeMaTUYECKUX 3a7a4, a TAKKE
pEAIbHBIX MTPOLIECCOB U SIBIICHUM,

MIPU PEIICHUU 3a/1a4 U3 APYTUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATUAMM:
palMOHAIIBHOE YUCIIO, NEHCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JecATUYHAs APOOb, MPOIIEHTHI.
BoinoansaTs apudpmeTndeckue
OTepaluu C palMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
WCIIOJIb3YS MPaBUIIa OKPYTIICHHUS.
Jes1aTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBaTthb NOHATUSIMH:
TOJIECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pereHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u gpoOHO-
paIoHaIbHBIX YPABHEHUH U
HEPABEHCTB

L[EJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BuInoJHATH Npeodpa3oBaHus LENBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UppalOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH paliMOHAJIbHBIE
YPaBHEHMS U HEPABEHCTBA

JUISl PEIIEHUS MAaTeMaTHYECKHX 3a7a4
Y 3a]1a4 U3 pa3JINYHbIX 00J1acTel HAyKH
Y PEAIbHOM KU3HU

®yukiuu U rpapuku. CTeneHb
C LIEJIBIM ITOKa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3anmuo obpatubie pynkuuu. ['padux
GyHKUIHUU.

OO6acth onpeeneHus: 1 MHOYKECTBO
3HaueHui Gpyukiuu. Hymm ¢pyHkimu.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTBA.
YETHble 1 HEUETHBIE QYHKITUH.
Crenens ¢ 1eNIbIM [M0Ka3aTeIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei hopMsl
3aMuCy JEeUCTBUTENBHBIX YUCET

JUIS1 pEIICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OmnepupoBarh NOHATHAMM: QYHKLIHUS,
criocoObI 3aAaHust PyHKIIUN, B3aUMHO
oOpatHble QyHKIUU, 00JIACTh
OTIpEe/ICTICHUS] 1 MHO>KECTBO 3HAYCHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
1 HEYETHOCTh (DYHKIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

BbInoJHATH peodpa3oBaHus
CTETEHEH C IIeJIbIM MOKa3aTeeM.
Hcnonp30BaTh CTaHAAPTHYIO POpMY
3aMKuCH IEUCTBUTEILHOTO YHCIIA.
DopMyIMPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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CrenenHas GyHKIHS C HATypaJIbHBIM
U 1IeJbIM oka3areiieM. E€ cBolicTBa n

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxkats ¢popmMyamu 3aBUCUMOCTH
MEK]ly BEJTMYMHAMMU.

Hcnoab3oBaTh HU(PPOBHIE pecypcChl
I IOCTPOCHUS rpauKoB PyHKIUU

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIeCKHil KOpEeHb
11—OU CTEIICHU.
HppauroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrueckuii KOpeHb
HATYpaJIbHOM CTEIEeHU. [ercTBus

C apu(PMETHYECKUMU KOPHSIMU n—OH
CTEIICHU.

Pemenne nppanmoHanbHbIX YpaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHS 1n-0i
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYeCcKoi ¢popme

Y WJIIOCTPUPOBATH IIPUMEPaMU
CBOWCTBA KOPHS 11-OM CTETICHH.
BoimosnaTs npeobpazoBaHus
MPPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTb OCHOBHBIE THUIIBI
HMppalMOHATBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHaTH 1J151 peleHus
Pa3IM4YHbIX 32124 UPPALMOHAIbHBIE
YPABHEHHUS U HEPABEHCTBA.
CTponTh, YNTATH TpaUK KOPHS 1-01
CTEICHH.

HUcnoab3oBath nngposBbie pecypchbl
JUISL IOCTPOEHUSI TpauKOB PYHKIUH
Y U3YYECHHUS UX CBOWCTB
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@opMyIIbl TPUTOHOMETPHH. 22 CuHYyC, KOCUHYC U TaHT'€HC YyuciaoBoro | OmepupoBaTh NOHSATHSIMH: CUHYC,
TpuroHoMerpuyeckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCHHYC Y TaHT'€HC ITPOU3BOJIBHOTO
YpaBHEHUS Y ApKTAHI'€HC YUCJIOBOTO apTyMEHTA. yria.
Tpuronomerpruyeckast OKpy>KHOCTb, Hcnoab3oBars 3anuch
ONIPENIEIICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(yHKUMNA YUCIOBOTO apryMEHTA. TPUTOHOMETPUUECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKUE BoinosHsTh peodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPHUYECKHUX BBIPAKEHUN.
TPUTOHOMETPHUUYECKHUX BBIPAKECHUM. PemiaTh OCHOBHBIE THUIIBI
Pemenne TpUroHoMeTpUYECKUX TPUTOHOMETPUYECKUX YPABHEHUI
ypaBHEHU
[TocmenoBaTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBatb NOHATUSAMMN:

U IPOTPECCUH

3aJlaHUS TI0CJICJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoHeuHo yObIBaroias
reOMETPUYECKasl MPOTrPECCUSL.
Cymma 6eckoHeuHO yObIBaromiei
F€OMETPUUECKOMN ITPOTrPECCUU.
dopMyiia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISl pELIEHUS PEAJIbHBIX 3a7a4
PUKJIAJHOTO XapaKTepa

ITOCJIEA0BATEIBHOCTD,
apumeTnyeckas u reomeTpruueckas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIast
reoMeTpUYECKas POrpeccusi, CyMmma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MPOrPECCUM.
3axaBaTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMU CTIOCOOAMH.
IIpumensaTs popmy.ry CJI0KHBIX
NPOLECHTOB JIA PelIeHHs 3a1a4

W3 peajbHOU MPAKTUKH

(C HCTIOTB30BAHUEM KAJIBKYJIATOPA).
Hcnoab3oBath cBOMCTBA
MOCJIEA0BATEILHOCTEN U POTPECCUM
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IJI1 pCHIICHMA pCaJIbHBIX 3a/1a4
IIPUKIIATHOI'O XapaKTcpa

[ToBTOpEHue, 00001ICHNE, 3 OcCHOBHBIE OHATHS Kypca areOpbl IIpuMeHATHL OCHOBHBIC TIOHSTHS Kypca
CHUCTEMATH3AIHS 3HAHUN M HayajJ MaTEMAaTUYECKOr0 aHaIn3a anreOppl ¥ Ha9aJl MATEMATHIECKOTO
10 xnacca, 00001IeH1E aHaJIn3a JJIsl pelIeHus 3a7a4
U CUCTEMaTH3alMs 3HAaHUI 13 peaJIbHOM JKU3HU U JPYTUX
MIKOJIbHBIX TUCLIUIUINH
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue pasnena  |[KonudecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI I€ATEIBHOCTH
(Tembl) Kypca 4acoB o0yyarommuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM D®opMyJIHPOBATD, 3AIIMCHIBATH

[IOKAa3aTeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpAaBHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOICTBa CTENIEHHU.
[TpeoOpa3oBanue BbIpaKeHUH,

COJIEp KAIUX pallHOHAIbHBIE CTEIICHU.
[loka3arenbHbIE YpAaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas pyHKIMS, €€ CBOMCTBA
1 rpaduk

B CUMBOJINYeCKoi opme

1 WIJIIOCTPUPOBATH MPUMeEPaAMH
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUTsl IpeoOpa30BaHUS BRIPAKCHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKun
CBOMCTBA MOKA3aTEeNbHON (PYHKITUU.
PemiaTb OCHOBHBIE THUIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngposbie pecypesl
JUTSl IOCTPOEHUSI rpauKOB (PYHKIUI
Y U3YYECHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckne ypaBHEHUS
Y HEPABEHCTBA

12

Jlorapudwm uucina. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
CoJIepKaIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHEHUS
Y HEPaBEHCTBA.

@®opMyJTHPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi popme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBO¥CTBA Jiorapudma.

BoinosnsaTh npeodbpazoBaHus
BBIPKECHHI, COIEPKAIIHX JIOTaApU(PMBI.
DopMyIMPOBATH
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Jlorapudmuueckas GpyHKIHs, €€
CBOMCTBA U TpauK

U WLIIOCTPUPOBATh rpaduuecKu
CBOICcTBa TorapuMudecKoit GyHKINH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(MHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(pPOBbIE pecypehl
JUTs TOCTpOeHUsI TpauKOB PYHKITUH

Y U3YYECHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS

MaTeMaTUKU
Tpuronomerpryeckue Tpuronomerpuyeckue GyHKIUH, UX Onepuposarsb
(GYHKIUM U UX TPaPUKH. CBOMCTBA U TpaduKu. NOHAATHEM NIeproaudecKas QyHKIHS.
Tpuronomerprueckue [IpuMepbl TPUTOHOMETPUUECKHUX Crponth, aHAIM3MPOBATD,
HEPaBEHCTBA HEPABEHCTB CpaBHMBATH Ipaduku

TPUTOHOMETPUUECKUX (PYHKIIHI.
D®opMyJTHPOBATH

1 WIITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUYECKUX
GbyHKIHA.

Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 11
peleHns TPUTOHOMETPUYECKHUX
HEPaBEHCTB.
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Hcnoan3oBath g poBbIe pecypehl
JUTSL IOCTpOSHUS TpaduKoB PyHKIIHIMA
Y U3yYCHUS UX CBOHCTB

[IpousBogHas. [Ipumenenue
MPOU3BOJHOMN

24

HenpepwiBubie GyHkimu. Metos

HHTCPBAJIOB U PCIICHUS HCPABCHCTB.

[IpousBoaHas GyHKIHH.
['eomeTpuyeckuii u pu3MUECKUit
CMBICJI IIPOU3BOJIHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CcyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
IIprumeHenune npon3BOIHOU

K UCCIIEI0BAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIET0 3HaueHus: QyHKIUU
Ha OTpE3Ke.

IIprumeHenune mponu3BoaHOM

JUTSL HAXOKJIEHUS HAaWTY4YlIEro
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTHU MpPOLECCa,
3a1aHHOTO (hOpMYJION M rpaduromM

OnepupoBaTh NOHATUSIMMU:
HemnpepbIBHAs QYHKIUS; TPOU3BOIHAS
GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 GU3HUECKUI CMBICT TPOU3BOIHOM
JUISl pELLICHUS 3a/a4.

Haxoaurthb npousBoHbIE
AJIIEMEHTApHBIX (QYHKINMA, BHIYUCIATD
MIPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
4acTHOTO (PYHKITHH.

HUcnoab30BaTh IIPOU3BOJIHYIO

JUTs UccneioBaHust QyHKITUN

HAa MOHOTOHHOCTB Y 3KCTPEMYMBI,
NMPUMEHATH Pe3yJbTaThl
HCCJIeIOBAHUS K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUIS1 HAXOKJICHUSI HAMJTYUIIEeTrO
pELICHUS B IPUKJIAJHBIX, B TOM YUCIIE
COLMAIIbHO-D)KOHOMHYECKUX, 3a/1a4aXx.
3HAKOMHTBHCS C HCTOPHEH Pa3BUTHS
MAaTEMATUYECKOT0 aHAJIN3a
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WHTerpan u ero npuMeHEHUs 9 [lepBooOpa3znas. Tabauna OnepupoBarb NOHATHAMH:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WNHTerpan, reoMeTpuyecKui Haxomuth nepBoodpasHbie
1 (U3UYECKUI CMBICT HHTErpaa. AJIEMEHTApHBIX (PYHKUINN; BHIYHCIATH
Brruncnenue nnrerpaia no gopmyse UHTErpai no popmyJie Herorona—
Hrrorona—JleiOuuna JleniOHMIA.
3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHS
MaTeMaTHYECKOro aHaIn3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHUM. OnepupoBaTh NOHATHSIMH: CHCTEMA

Pelenue npuknaaHsIx 3a1a4y

C IOMOILBIO CUCTEMBI TUHEWHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
NOKa3aTeNbHbIX, JIOTAPUPMUIECKIX
YPaBHEHUI U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUM U CUCTEM.
IIpumeHeHune ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y pEaJbHOM )KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEIICHUE.
Hcnonb30BaTh CUCTEMY JIMHEWHBIX
YPaBHEHUM JJIs1 PELIEHUS
MPAKTUYECKUX 3a7a4.

Haxoauts pemieHust IpoOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Hcnoan3oBarh rpadguku GyHKIIMMA
IUISL PELICHUS] YPABHEHUN.
MopaeaupoBarhb peaibHbIE CUTYyalluU
Ha SI3bIKE alreOpbl, COCTABIIATH
BBIPAKECHUS, YPABHEHNSI, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBHIO 33J1a4H,
HCCJIeA0BATH NOCTPOCHHBIE MOAEIH
C UCTIOJIH30BaHUEM arlapaTa ajnreOps

27



HarypanpHble u niensie yncna

HarypansHbie u nensie ynucna
B 33J1a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKK 1ETUMOCTH LIEIIBIX YACEI

OnepupoBathb NOHATUSAMM:
HaTypaJbHOE YHCIIO0, LEJI0€ YUCIIO.
Hcnoab3oBaTh MpU3HAKHU JIETUMOCTH
LEJIBIX YKCE, pa3JIOKEHUE Yncia

Ha MPOCThIE MHOKHUTENN ISl pEIICHUS
3aj1a4y

[ToBTOpEHuUE, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpbl
¥ Ha4aJ MaTEMaTHYECKOr0o aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemars npuk/jagneie 3aga4u

U3 pa3In4YHbIX 0o0JacTel HayKu

Y PEATBbHOM )KU3HH C IIOMOIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJl MaTeMaTHYECKOrO aHaJIU3a.
Bei0upaTh onTUMaNbHBIE CIIOCOOBI
BBIUHCIICHUU.

Hcnoab3oBaTh AJ1s pelieHUs 32124
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsi OOYyCIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpeIMETHBIX U
MIPEJAMETHBIX PE3YJIBTATOB OOyYEHHsS TE€OMETPUM B HAMNPABICHUH JIMYHOCTHOTO
pa3BuTusl oOydarommxcs, (opMupoBaHHs (YHKIUOHAJIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBIX AMCUUIUINH. Pa3ButHe y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU I'€OMETPUUYECKUX
abcTpakiuii, COOTHOLUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpaKEeHUs
MaTeMaTHYECKOW HAyKOW SIBJICHUHM M MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK W POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS 00YUAIOIIMUXCS, a
TaK)K€ KauyeCTB MBILUICHUS, HEOOXOAUMBIX JUIsl aJallTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsieTCA OIHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO0

o0Opa3oBaHUs, TaK KaK OOECHEeYMBACT BO3MOYKHOCTh M3YUYEHHUS KakK TUCUHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE TMpH H3YYEHUU OOyYarOIIMMUCS
MNOHATUIHBIX OCHOB I'€OMETPUM U NMOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPHKICHUIM
B XO/I€ PEILICHUSI TEOMETPUUECKHX 33/1a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MUCIOJIb3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YaCTHOCTHU U3 Kypca (HU3UKH.

YMeHHUE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesoBeka. OpHeHTauuss 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHs
OKPYXaIOILIEro MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUSI U aKTUBHOTO MPeoOpa3zoBaHuUs
neiictBuTenbHOCTU. OmnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAUHSET
pazHble BUAbl y4eOHOM M  TPYJOBOM  JIEATENBHOCTH, SABISETCS  OJHUM
U3 Mpo(deccnoHabHO Ba)KHBIX KauecTB, IOITOMY aKTyajbHa 3a7ada (hOpMHUPOBAHMS
y oOydaronuxcsi TpOCTPAHCTBEHHOI'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUST — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JEATEIBbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmMmbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTebHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYyYarOLIUXCS
yepe3  oOecriedyeHHMEe  BO3MOXKHOCTH  TNPUOOpPETEHHSs W HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUU U JEHUCTBUM, CIIEUU(DPUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELITHOTO MPOAODKEHUS OOpa3oBaHMs MO CHEHHATBHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM MCIIOJIb30BAHUEM T€OMETPHUH.

[IpuoputeTHbIMM 3aayaMu  OCBOEHMs yueOHOro kypca «l'eomerpun»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sSBASIOTCS:
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(opMupoBaHUE MPEICTABICHHUS O TEOMETPUM KaK 4acTH MUPOBOU KYJIbTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOLIUM MUPOM;

(dopMupoBaHrEe TMPEACTAaBICHUS O MHOTOTPAaHHHMKAX M TeJaX BpallleHUs Kak
O BAOXHEHIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX ONWCHIBATH U W3YydaTb
pa3HBbIE SBJIECHUS OKPYKAIOIIETO MUPA;

dbopMHpOBaHHE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B pealbHOM
MHpPE MHOTOTPAHHMKH U TEJIa BPAILICHMUS;

OBJIAJICHHE METOJAaMU pEIICHUs 3a/ad Ha IOCTPOCHHS Ha H300paKeHUSX
POCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHHUS OIEPUPOBATH OCHOBHBIMU MTOHATHUSIMU
O MHOTOTPAaHHMKAX W TeJaxX BPAIIECHUSA U NX OCHOBHBIMU CBOWCTBAMU,;

OBJIaJICHHE AJITOPUTMAMM PELICHUs] OCHOBHBIX THUIOB 3ajad, (hopMHpOBaHHE
YMEHHs IIPOBOJUTH HECJIOKHBIE [OKA3aTEIbHBIE PACCYXACHUSA B XOHE pEIICHUA
CTEPEOMETPUUECKHX 3a/1a49 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTUE MHTEJUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
ITIO3HABATEIIbHOM  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  yYMEHHW, KPUTUYHOCTHU
MBIIUICHUS;

(opMupoBanrne (yHKIHOHAIBHOM TIPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME paclo3HaBaTh MPOSIBICHUS TI'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B DPEAJbHBIX >KU3HEHHBIX CUTYalUAX W IPU U3YYEHUU JOPYIUX
yu4eOHBIX  NPEIMETOB, MPOSBICHUS  3aBUCUMOCTE M 3aKOHOMEpPHOCTEH,
(dopMynupoBaTh UX Ha S3bIKE T'€OMETPUM U CO3/1aBaThb I'€OMETPUUECKHE MOJENH,
IIPUMEHATh OCBOCHHBIM T'€OMETPUYECKHM amnmapar il peLIeHUs MPAKTUKO-
OPUEHTUPOBAHHBIX  3aJad, MHTEPHPETUPOBATL U  OLICHUBATH  IIOJYYEHHBIE
pEe3yJbTaTHhI.

OTIMYUTENbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUU  SIBISETCS
BKJIIOYEHHE B KYypC CTEPEOMETPUM B HAYaJIe €ro M3y4eHMs 3aaad, peuiacMbIX
Ha ypOBHE HMHTYUTHUBHOI'O MO3HAHHUSA, U OINpENEIEHHBIM 00pa3oM OpraHuM30BaHHAas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJAPYET NPOTEKAaHWE HWHTYUTHUBHBIX IIPOLECCOB, MOTHBHUPYET
K JAJIbHEUIIEMY U3YyUECHUIO ITPEIMETA.

[Ipenmnourenue OTHAETCS HATAIHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO
€CTh TEOPETUYECKHE 3HAHMUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb NPEIMETHO-
MPAKTUYECKOM JEATEIIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydaromuxcsi B Kypce CTEpEOMETpUU TMPOBOAUTCS 3a CU€T pelleHus 3ajad
Ha CO3JaHME€ TPOCTPAHCTBEHHBIX O0O0pa30B M 3aJady Ha  OINEpPUPOBaHUE
IPOCTPaHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a MPOBOJUTCS C  OMOPOi
Ha HarJIsHOCTh, @ ONIEpUpPOBaHIE 00pPa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOTO CONEPIKAHMUS.

OCHOBHBIMHU COJIEP>KATENbHBIMU JIMHUAMHU Yy4eOHOro Kypca «['eomerpusi»
B 10-11 xmaccax sBmstoresa: «MHororpaHHukn», «lIpsMble M IUTOCKOCTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBEM.
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dopMuUpPOBaHKE JTOTHUESCKIX YMEHUN PACTIPEACIISICTCS HE TOJIBKO IO COACPIKATETHHBIM
JUHUSIM, HO U TI0 TojlaM 00yUYeHHMs Ha YPOBHE CPETHETO O0IIero 00pa3oBaHMUs.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOUIEE NPEAMETHBIM pe3yibTaTaM
OCBOCHHSI TIPOTPAaMMBI TI0O TEOMETPHH, pACTHpPEAeiAEHHBIM IO ToAaM OOydeHUS,
CTPYKTYPHPOBAHO TaKUM 00pPa3oM, YTOOBI OBJIAJICHNE TE€OMETPHICCKUMU TTOHATHSIMH
1 HaBBIKAMHU OCYIIECTBIISJIOCH TOCIIEIOBATEIFHO U MOCTYIATEIbHO, C COOI0ICHUEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAIHNCH B OOIIYIO CUCTEMY
IrCOMETPUYECKUX MPEACTaBICHUN 00YyUalOIIMXCs, pacupss U yriayosss e€, oopasys
MIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OO6miee yucaO0 YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHUs] y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kiacce —
34 gaca (1 yac B Hezelo).

COJEPXAHUE OBYUYEHUA

10 KJTIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
Y CJIEJCTBHUS U3 HUX.

B3anmHOe pacnonokeHue mNpsMbIX B IPOCTPAHCTBE: IEpPECEKAIOIIHECH,
IapajulelIbHbIE U CKpEIIMBAIOIIKECs NpsAMbIe. [1apauieIbHOCTD IPSAMBIX U IIJIOCKOCTEN
B NPOCTPAHCTBE: IMAPAJIIEIbHBIE IPsSMbIE B INPOCTPAHCTBE, MAPALICIBHOCTH TPEX
NPSAMBIX, MNapAJUIEIbHOCTh MPAMOW M IUIOCKOCTH. YTJbl C COHANPABICHHBIMU
CTOPOHAMM, YroJl MEXIy NpsAMBIMU B IIpOcTpaHcTBe. [lapannenbHOCTh IIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapaUieNbHbIX IIOCKocTe. [Ipocteiimume
POCTPAHCTBEHHbIE (UTYypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapasuiesenue],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISAPHOCTh MPSMOW W IUIOCKOCTH: TEPIECHAUKYJISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, IIPSAMBIE NapAJIJIEIbHBIE U IEPIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH NPSIMOU U IUIOCKOCTH, TEOpEMA O NPAMOM NEPIECHINKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, ABYTPAHHBIN
yTOJ1, INHEUHBIN yIroJl ABYTPAaHHOrO yria. [leprnenauKkynsap 1 HakJIOHHbBIE: PACCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TJIOCKOCTH, MPOEKLHUS (UTYPBI
Ha IUIOCKOCTh. llepneHauKyasspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIECHANKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX MEePHEHIAUKYIISIPaXx.

MHoOrorpaHHuKu
[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBIIIYKJIBIE MHOTOTPAHHHMKH, pPa3BEPTKa MHOrorpaHHuika. IIpusma: n-yrosnbHas
npu3Ma, TpaHd U OCHOBAHMSI MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
MOJIHAs IOBEPXHOCTH MpU3MBbL. [lapannenenunesn, npsMOyroJibHbIN NapayIeIeune]
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u ero cBoiicTBa. [lupamuna: n-yronapHasi nupamua, rpaHd 1 OCHOBAHUE MUPAMUJIbL,
OOKOBass M TOJIHAs TOBEPXHOCTh IMUPaMUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DJIeMEHThl TNpU3Mbl W TOUpaMuabl. [IpaBuibHbIE MHOTOTPAaHHUKH: ITOHATHE
MPaBWIBHOTO MHOTOIPaHHWKA, MpaBWJIbHAs TMpU3Ma U TMpaBWIbHAsA MUPAMUJA,
MpaBWIbHAS TPEYroJibHas MUpaMuia U MPaBWIbHBIA TeTparap, Kyo. IlpencraBnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3JIp, AOJIEKa’Ap U uKocadip. CeueHus: mpru3Mbl
Y IUPaMU/IBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpPaAMUJIaX, MapalijieienuIeax, mpaBUIbHbIX
MHOTOI'paHHUKAX.

Brruncnenne 31eMeHTOB MHOTOTPaHHUKOB: péOpa, muaroHaiu, yribl. [lnomans
OOKOBOW TMOBEPXHOCTM U TOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, IUIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [Lnomans 60xkoBoM
MOBEPXHOCTH U TOBEPXHOCTU TMPABWIBHON MNHpaMHUIbl, Teopema O IUIOHAIn
yceuéuHoi nupaMuibl. [Tonarue 06 06bémMe. OOBEM TUpaMUIbI, IPU3MBI.

[Tono6nesie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[unuaapuyeckas MOBEPXHOCTh, 00Opa3yroIue MWIMHAPUUECKON MOBEPXHOCTH,
OCh IUJTUHAPUYECKON TTOBepXHOCTH. L{unuuap: ocHoBaHUs 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOHM U TIOJHOM MOBEPXHOCTH.

Konudeckasi moBepxXHOCTb, OOpa3yroIIMe KOHWYECKOM IOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKON moBepxHocTH. KoHyc: ocHOBaHME U BepllinHa, 00pa3ytoias u
OCh, IIOIIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa w mmap: 1ueHTp, paauyc, AUAMETpP, IUIOMAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenue chepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI01a/1b CephI.

N300paskenne Te BpallieHus Ha TUIOCKOCTH. Pa3BEpTka MUIMHIpA U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
oKkoJ10 cepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 o0béMe
NPsIMOYTOJILHOTO Mapajuiesienunena u caeAcTBus u3 He€. O0BEM LMIMHIpa, KOHYCa.
O0BEM mapa u miomaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAIIMU
NOBEPXHOCTEMN, 00BEMAaMHU MOAOOHBIX TEN.

Ceuenust mwiMHApa (MapajyieabHO U MEPIEHAUKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasnienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUEHUS 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmIocKOCTH U B mpocTpaHcTBe. ClI0)KEHUE U BBIUUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
Koopaunatsel BekTopa. [Ipocreiinme 3anaun B KOOpAUHATaX. YTOI MEXKIY BEKTOPAMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHUE YIIOB MEXIY HPSIMBIMH U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ ITPH PEILIEHUHU T€OMETPUIECKHX 3a/1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kiacce oOydYarouiuiics TMOJXYYUT CIEIYIOITUE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTB;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX MPU PEHICHUU
reOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPaUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TIOCKOCTEH;

KJacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSIMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSIMHM: JABYTPAHHBIA YTrOJl, TPaHH JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa, TMHEHHBIN YTOJ ABYTPAHHOTO YIJia, TpaaycHasi Mepa ABYTpaHHOTO
yria,

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, TPABWJIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIBl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Kyo);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABIJIBHBIC MHOTOTPAHHUKH, MPSIMBIC U
HAKJIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC]IbI );

OTIEepUPOBATH MOHATUSAMU: CEKYIas MIOCKOCTh, CEYCHNE MHOTOIPaHHUKOB,;

OOBSICHATH PUHIUIIBI TOCTPOCHUS CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIENIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKU U3 PUCYHKOB TMPOCTBHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE T€OMETPUUYECKHX BEIIMYUH 10 00pas3iam WiH
aIrOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKWE METOMAbl TPH  PEHICHUH
CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3a/Ja4 Ha BBIUMCICHHE DPACCTOSHUN MEXAy IBYyMs
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;

pemaTh 3aJa4d Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpaslam Hid
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPHU PEIICHUN
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CTAaHJAPTHBIX  MAaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTHIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W ILIOMIAIX IMOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupamMua) ¢ mpuMeHeHneM (popmyJi, BEIYUCIATh COOTHOIIECHUS MEXKIY TUTOIIAISIMH
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTH
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, IMpeoOpa3oBbIBATH W HHTEPIPETHPOBATH  HHGOPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (haKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MPEANOJaralouX HECKOJIbKO IIaroB PEIIeHUs, €CIM YCIOBHUS MPUMEHEHHUS 3aJJaHbl
B sSIBHOU (popme;

OPUMEHSTh  MPOCTEUIIME  MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJINTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

NPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIM3UPOBATh peabHbIC
CUTyallul ¥ TPUMEHITh W3YYCHHBIC TOHATUS B TIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTU4YecKu cPOopMyIUPOBAHHOMN MPOOIEMbI, MOICTUPOBATh peabHbIE CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJICTH C HCIIONIh30BAaHUEM
TCOMETPUUCCKUX TOHATUH M TEOpeM, ammapara aireOpbl, perarh MPaKTHYECKHUe
3aJlayu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEIIMUKH.

K koniy o0yuenus B 11 kiiacce o0ydaronuiicss HAy4YnuTCS:

OTICpUPOBATh TOHATHUSAMHU: IWJIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yrOIIHe
IIWTHHIPAYECKON MMOBEPXHOCTH, IHJIMHAP, KOHWMYECKas TIOBEPXHOCTH, 00pa3yroIIne
KOHUYECKON TTOBEPXHOCTH, KOHYC, C(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Tejia BpamieHus (IWIHHAP, KOHYC, chepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIOIOKEHUE CPEPHI U INIOCKOCTH;

OIEPUPOBATH MOHATHSIMH: IIIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOH CIIO, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIUMCIIATH 00BEMBI M ILJIOIIAN MOBEPXHOCTEH TEJT BpAIICHHS, TEOMETPHUCCKUX
TEJ C IPUMEHEHUEM (HOPMYIT;

OIePUPOBATH MOHATHUSIMHU: MHOTOTPAaHHUK, BIHCAHHBIA B Cepy W ONMUCAHHBIN
oKoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITH COOTHOIIICHUSI MEXIY IUIOMAASIMHI MMOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN;
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n3o0paxarb wu3y4yaemble (UTYpPHl OT PYKM M C MIPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIONHATH (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJ BpaIlCHHUS;

U3BIIEKAaTh,  UHTEPIPETHPOBaTH W NIPeoOpazoBbIBaTh  HHPOPMAIHIO
O IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UIYypax, NMPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CJI0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpPA Ha YUCIIO0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00JIaJaI0T;

IIPUMEHSATH IIPABUIIO ITApaJUIEIICIUIICA;

ONEpUpOBaTh NOHATUSAMU: JEKAPTOBBI KOOPAHMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOd MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEJACHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI,

HaxoJIUThb CYMMY BEKTOPOB M INPOM3BEICHHUE BEKTOpAa HAa YHUCIO, YOl MEXIY
BEKTOpaMH, CKaJSIpHOE IMPOMU3BEIAEHUE, PaCKIaAblBaTh BEKTOp 1O  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIHUHAT;

MPUMEHATh TeoMeTpudeckrue (akTbl A1 PEIICHHUs] CTEPEOMETPUUYECKHUX 3a]1ad,
MPEANOJaraloiuX HECKOJIBKO I1aroB PEUIeHUs, €CIU YCIOBHUS MPUMEHEHHUS 3aJaHbl
B IBHOU (popme;

pemiath NPOCTEHIIME T€OMETPUYECKHE 3aJauyd HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 3a7a4i Ha JOKa3aTeIbCTBO MATEMAaTUUECKUX OTHOILICHUN U HAXOXKACHHUE
reOMETPUYECKUX BEJIWYUH MO oOpa3laM WM aNropuTMaM, MPUMEHsSl U3BECTHBIC
METO/Ibl IPH PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1aY;

OPUMEHATh  NPOCTEWINME  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

IIPUBOANUTH NPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh NPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATH TIOJyYECHHBIE 3HAHUS Ha IMPAKTHKE: AHAIU3UPOBATH PEAbHBIE
CUTyallUM M TNPHUMEHSATh HW3YYEHHBIE TOHATHS B IMPOLECCE IOHUCKA PEIICHMS
MaTeMaTU4YecKu cPOpMyIUPOBAHHON POOIEMBbI, MOACIUPOBATh PEAIbHBIE CUTYAIINH
Ha A3BIKE TE€OMETPUH, HCCIEIOBATh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA W TEOopeM, ammaparta ainreOpbl, peliaTh MPAKTUYECKUE
3aJlauy, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIHMYNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  [KonuyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(TembI) Kypca 4acoB oOyyarommuxcs
BBeneHue B cTepeoMeTpuIo 10 OCHOBHBIE MIOHATHUSI CTEPEOMETPHUU: AKTYaJau3upoBaTh (PakThl U METOIbI

TOYKa, TpsiMasi, MIIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpaxxkenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
U TJIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKAaMHU,
U300paK€HHEe MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexkax. HavanbpHble CBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKH

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CICACTBHS U3 HUX

TUTAHUMETPHH, PEIICBAHTHBIE TEME.
IMonyuats npencraBaeHus

O MIPOCTPAHCTBEHHBIX (PUTYypax,
pazoupath NpocTerime npaBuia
M300pakeHHst 3TUX QUTyYp.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha pUCYHKE.

Pacno3naBaTh MHOTOTPaHHHKHU,
nupamuiy, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JlenaThb pUCYHOK Ky0Oa, TUPAMU/IBL,
HaXOJIUTh OMIMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
TSI TIOCTPOCHUS CEYCHHSI METO/T
CJIEJIOB, KPaTKO 3alUChIBATh I1aru
MOCTPOCHHUS CEUCHHS.
Pacno3HaBaThb BUJ c€UCHUSA
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Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenut pedpa Kyda, HaXOJUTh TUIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 HA TIOCTPOCHHE
CECUYCHHUM.

3HAKOMHMTBHCH C AKCUOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NarocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarolle 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TIOCKOCTEN

12

B3auMHOe pacnosnoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJijICIbHbIE U CKPELIUBAIOIIMECS
MpsIMBIE.

[TapajuiennbHOCTB NPSAMBIX

Y TUTOCKOCTEH B MMPOCTPAHCTBE:
napajyieIbHbIE IPSIMbIC

B IIPOCTPAHCTBE; MTAPAJLIEITBHOCTh
TPEX MPSAMBIX; APAJUIEIbHOCTD
IPSMOU U TIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJau3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEICBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

IlepeunciasiTb BO3MOXKHBIC CTIOCOOBI
PACIIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaThb onpenesieHue
CKPEIIMBAIOIITUXCS MPSMBIX,
dhopmMynHrpoBaTh TPU3HAK
CKPEIIHUBAIOIINXCS MPSMBIX

Y IPUMEHSTH €r0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIC TIIIOCKOCTH; CBOMCTBA
napasuiebHBIX MJIOCKOCTEH.
[IpocTeiiue NpoCcTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapaJUICIICIUIIE T, TOCTPOCHUE
CCUYCHU

3a7ad4.
Pacno3naBarts 1ipu3my, Ha3bIBaTh €€
DJIEMEHTBI.

CTponTh ceueHus NpU3Mbl

Ha F'OTOBBIX YEPTEXKAX.

IlepeyucasiTh BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS MPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATILHOMN KU3HMU.
/laBaThb onpeaeieHue
MapajuIeIbHOCTH IPSAMOM

Y TJIOCKOCTH.

D®opMyJIHPOBATH NPU3HAK
MapAJIICITIBHOCTH IPSAMOU

Y IIJIOCKOCTH, YTBEPXKACHUE O MPSIMOU
MIEPECEUYEHUS IBYX TUIOCKOCTEM,
MPOXOAIIMX YEPE3 NapaielIbHbIC
IIpSIMBIE.

Pemarp npaktuueckue 3anauu

Ha IOCTPOCHUE CEYECHUH
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCMOJIOKEHUS TNIOCKOCTEM.

JlaBaThb onpeaeseHue napauiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAIIbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, HJUTIOCTPUPYIOLIUE
MAPAJIIETBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
[1apaJuIeIBHOCTH ABYX INIOCKOCTEM,
CBOMCTBA MMAPAJJIENBHBIX INIOCKOCTEN
IIPU PELIEHUH 3a]1a4y Ha IOCTPOCHHE.
OO0BACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM IPOEKTUPOBAHUEM

Y KaK BBITOJIHSIETCS IPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

HN300paxkaTth B mapamienbHON
MPOEKIUU PA3TUYHbBIE
reoOMeTpUYECKUe (PUTypBI.
MoaeaunpoBarThb pealibHbIE CUTyalluN
Ha s13bIKE T€OMETPUH, UCCIEI0BATh
IIOCTPOEHHBIE MOJEIH

C UCIIOJIb30BaHUEM T'€OMETPUUECKUX
MTOHSITUH.

Hcnoab30BaTh pu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
napajieIbHOCTH, TPU3HAKU

Y CBOMCTBA MapaijIeIbHBIX TTPSMBIX
Ha IJIOCKOCTH
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[leprieHIUKYIIPHOCTH IPSIMBIX
U TUIOCKOCTEN

12

[leprieHIMKYISAPHOCTD NMPSIMOM

Y TUIOCKOCTH: NEPIEHANKYIISIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, MPSMBIE
HapaJljIeNbHbIC U IEPIEHANKYIISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYIJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIMKYISIp ¥ HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
PacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upoBaTh (PaKkThl © METOBI
IJIJAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEXKy NIEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpeaeseHue
MEPIICHIUKYJISIPHBIX TPSMBIX

Y IPSIMOM, NIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

HaxoauTtsb yriibl MexIy
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U NIUPaMHUJIE.

IIpuBoauTH NPUMEPHbI U3 PEATTLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MIEPIICHIUKYJISIPHOCTD MIPSMBIX

B IPOCTPAHCTBE

Y IEPIEHIUKYISIPHOCTD MIPSIMON

K IMJIOCKOCTH.

DopMyJIHPOBATH IPU3HAK
MEePIICHIUKYJIIPHOCTA TMPSIMON

Y TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MPaKTUKE: OOBSICHATD
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y JUArOHAJIM €ro rpaHu, KOTopas ero

40



HE COJICPIKUT, HAXOAUTH JIJINHY
JuaroHagu Kyoa. BeI4uciaTh BHICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHON
nupamMu/l 1o JJIMHaM peodep.

Pemiatp 3a1a4uu Ha BBIUKCIICHUS,
CBSI3aHHBIE C IEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBACHATDH, YTO HA3BIBAIOT
MEPIIEHAUKYIISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajuIeIbHBIMU TUIOCKOCTSIMU; MEXITY
IPSAMOM U NTapaJLJICIbHOU el
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCcTOsIHUA B IPOCTHIX
ciIydasix B Ky0Oe, mupamue, mpusme.
MoaeaupoBaThb peaJIbHbIE CUTyallUN
HA SI3bIKE TEOMETPHH, UCCIIEIOBATh
MMOCTPOCHHBIE MOAEIN

C UCIOJIb30BAHHEM T€OMETPUUECKUX
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MOHSTHI.

HNcnonb30BaTh 1py pELICHUH 3a/1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoMicTBa MPSIMOYTOJIHHBIX
TPEYrOJIbHUKOB

YT MEXKTY TPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBl B IPOCTPAHCTBE: YTrOJI MEXKY
IPSIMOM Y TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHEUHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NepHeHIUKYJIsIpax

AKTYaJaIu3upoBaTh PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeaeHue yriia Mexay
MPSAMOM U IUIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
MEePIEHANKYJIIApax U 00paTHYIO K HEH.
Haxoaurthb yroy Mexay npsMou

Y TUIOCKOCTHIO B MHOTOIPAHHUKE,
PacCTOsTHUE OT TOYKH A0 MPSIMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 Tpéx nepneHaukysapax. [Iposoauts
Ha YEPTEXKE NEPHEHAUKYISAP: U3 TOUKH
HA MPSIMYI0; U3 TOYKHU Ha IIOCKOCTb.
JaBathb onpeneneHue AByrpaHHOrO
yrJia u ero 3JieMeHTOB. OOBSICHSIThH
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
JNBYTPAHHOIO yTJIA.

Haxoaurb Ha yepTexe ABYIpPAHHBIN
YTOJI TIPU pedpe MUPAMUJIbI, TPU3MBI,
napasuieJienuneaa.
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/laBaTh onpeaesieHle yria Mex1y
MJIOCKOCTSAMM.

JaBarh onpenesneHue

1 GopMyIMpPOBATH NPU3HAK
B3aMMHO NEPIEHANKYISIPHBIX
TTOCKOCTEM.

HaxoauTh yriibl MEX1y IMII0CKOCTAMU
B KyO€ ¥ mUpaMHuie.

Hcnonb30BaTh Npu pelicHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
MJITAHUMETPUH.

MoaeaupoBaThb pealibHbIE CUTyalluN
Ha 3bIKE€ TEOMETPHUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh Npu perieHuu 3a1a4u
Ha [MOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJILHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOT'OTPaHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

[Ipu3ma: n-yronpHas npusma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl ¥ METOIbI
MJIAHUMETPUHM, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTHH.

/laBaThb onpeaejieHne
napasuiesienune;/ia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHAsI IPU3MBI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJbHBIN
HapaJyIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamupa: n-yronbHas mupaMua,
I'PaHU U OCHOBaHUE IMUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuza.

DNeMEHThI IPU3MBbI U TUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPaBUJIbHAS IPU3Ma
U MpaBUJIbHAS TMpaMUa; MpaBUIIbHAS
TPEYroJibHasi MUpaMHIa

U TIPABUJIBHBINA TETPa’p; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOAEKAIP
Y UKOCAdIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUYKH,
OPSIMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napaJIeNIeUIe ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeeHue MUpaMubl,
pacno3HaBaTh BUbl HUPAMHU],
(opmysupoBaTh cBOlCTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMUPAMU/IBI.

Haxoauthb riomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

/laBaTh onpeaejieHue yCeUEHHON
NMpaMUbl, HA3bIBATh €€ JIEMEHTHI.
D®opMyIHPOBATH TEOPEMY

0 IIoUIaAu OOKOBOM MOBEPXHOCTH
MIPaBUJIIbHOW YCEUEHHOM TUPAMUIBL.
PemaTp 3a1a4n Ha BEIYKCIICHUE,
CBSA3aHHBIE C MUPaAMUIAMU, a TAKXKE
3a7]a4u Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb miomaas moJaIHON WIIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
MN3y4yars cooTHOLIEHUS Diliiepa
1St yucia pédep, TpaHel U BEpIIUH
MHOTOI'PaHHHKA.

M3yuyaTh BUABI IPABUIIBHBIX
MHOTOI'PAaHHHMKOB, UX Ha3BaHUs

Y KOJIMYECTBO IPAHEM.
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Brruucnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [Inonane 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPY3MBI, TUIOIIAb OCHOBAHUM, TEOpEMA
0 OOKOBOH MOBEPXHOCTH MPSIMOi
npusmel. [Inomans 6oxkoBoMH
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTHU
yCEYEHHOM MUPAMUIBI

HN3yuyarb cuMMeETpUIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JJAaHHOW TOYKH, TPSIMOU
WJIY TIJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO HJIH IIOCKOCTBIO
CUMMETPUH (QUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaibHbIE CUTyalluN
Ha A3bIKE€ TEOMETPUH, UCCIIEAOBATh
MTOCTPOECHHBIE MOAEIH

C UCTIOJIb30BAHUEM T'€OMETPUUYECKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOTOTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

[Toustre 00 00bEME. OOBEM
IUPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKThl © METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI aHATIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYyJIMPOBATH
OCHOBHBIE CBONCTBA 00BHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
napajuiesenune1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucasaTs 00bEM IPU3MBL

Y IUpaMUbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUECKUX
BEJINYMH.

MopeanpoBaTh peajibHbIE CUTyalluU
Ha S13bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BaHNEM IT'€OMETPUUECKUX
MTOHSTUI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHUKE.

Brruncnenne pacCcTossHUN: MEXAY
JIBYMS TOYKAMU, OT TOYKH JI0 MPSIMOM,
OT TOYKH JI0 TNIOCKOCTH; MEXKIY
CKPENIMBAIOIIMMUCS MPSIMBIMH.
Brruucnenue yrios: Mmexay
CKPEIIMBAIOIIMMHUCS MPSIMBIMU,
MEXKIY TIPSIMOU U TIIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

CTpouTtsb ceueHne MHOTOIpaHHUKA
METOJIOM CJIEIOB.

JlaBaTh onpeesieHue PACCTOSHUS
Mexay purypamu.

Haxoauts paccTtosiHie MEXIY
napasuieIbHbIMU IJIOCKOCTSMH,
ME¥K]y IJIOCKOCTHIO U ITapaJuIeIbHON
e’ MPSIMOM, MEXKITY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.
CtpouThb JIMHEUHBIN yTOJ
IBYT'PAHHOTO yTJja Ha YepTekKe
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MHOTI'OI'paHHHKad 1 HAXOJUTH €TI0
BCIIMYUHY.

HaXOI[I/lTL YTJIbl MCKAY INIOCKOCTAMU
B MHOI'OTpaHHHUKaX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HanmenoBanue paznena  |[KonnuectBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(TembI) Kypca 4acoB o0yyarommuxcs
Tena BpameHus 12 Cdepa u map: neHTp, paauyc, AKTYaJaIu3upoBaTh (PaKThl © METOBI

JMaMeTp; TUIOMIa/Ib OBEPXHOCTU
ctepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPHH, PEIEBAaHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHust chepsl U mapa,
WX LIEHTpA, pajauyca, TnaMeTpa.
Omnpeneasitb chepy Kak purypy
BpaLICHUS OKPYKHOCTH.
HccaenoBaths B3aMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeIbHOU
IIJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
00pa3yronme NUINHIPUYECKOM
MOBEPXHOCTH, OCh IWJIMHIPUIECKON
noBepxHocTu. L{unuHap: ocHOBaHuUs
1 OOKOBasi MOBEPXHOCTH,
oOpa3ymolas U 0Cb; IJIOLAAb
OOKOBOI M TIOJIHON MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa muJIMHApAa.

Ceuenust nunuHApa (MIOCKOCTBIO,
napajuieIbHOM WIH
NEPHEHIUKYISIPHONU OCHU ITUIUMHIPA)

OOBACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €TI0 SJICMEHTHI.
HN3yyarb, 00bICHATH, KaK ITOJIYYUTH
UWJIMHIP MYyTEM BpallCHUS
MPSMOYTOJIbHUKA.

BbIBOAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSL BBIYMCJICHUS TUTOIaan OOKOBOM
MMOBEPXHOCTH HMJIMHAPA.

N3yuarth, pacno3HaBaTh pa3BepTKY
UUAJIMH]PA.

N300pakaTh HWINHAP U €r0 CEUCHUS
IJIOCKOCTBIO, TPOXOIAIIEH Yepe3 ero
OCb, MMAPAIUICIIBHON WUJIU
MIEPIIEHINKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEeYCHUI.
MoaeaupoBarThb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOAEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

Konunueckas noBepxHOCTb,
oOpa3yrolire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOM MTOBEPXHOCTH.
Konyc: ocHOBanue u BepimHa,
oOpasyrolas 1 och; IIOMIAb

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AJIEMEHTHI.

N3yyarh, 00bACHATD, KaK MOJYYUTh
KOHYC IYyTEM BpallleHus
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJTHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yrolue
U BBICOTA; OCHOBAHHUS U OOKOBas

MOBEPXHOCTb.

I/I3o6pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnus koHyca (IIOCKOCTBIO,
napaJuIeIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, MPOXOSIIEH Yepes OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYJIBI
JUTSI BBIYMCJICHUS TUTOIIaAn OOKOBOM
ITOBEPXHOCTH KOHYCA.

HaxoauThb 1mioiia iy ceyeHu,
IIPOXOJAIIMX Yepe3 BEPLIMHY KOHYCa
WJIY TIEPIIEHMKYJIAPHBIX €T0 OCH.
O0BACHATH, KAKOE TEJIO HA3LIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarb, 00bICHATD, KaK €r0
MOJIYYUTh ITyTEM BpaALLICHUSA
MPSMOYTOJIBHOW TPAICLHH.
BbIBOAUTH, NPUMEHATH POpMYITY
JUTSI BBIYUCJICHHUSI TIIOMA U OOKOBOM
ITOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanums e BpaliieHus

Y MHOTOI'PaHHUKOB. MHOTOIpaHHHUK,
OTHMCAaHHBIA OKOJIO cheps; chepa,
BITMCAHHAsI B MHOTOTPAaHHHK HJIH

B TEJIO BpAIICHHS

AKTYaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

Pemate crepeomeTpuueckue 3a1a4y,
CBSI3aHHBIE C TEJIAMH BpPALLICHUS,
IIOCTPOCHUEM CEYEHUH TEJI BPALLICHUS,
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C KOMOMHAITMSIMH TEJl BpaIlCHUS

Y MHOT'OTPAaHHUKOB Ha HaXO0XJACHUE
r€OMETPUYECKUX BEIUYHH.
Hcnonb30BaTh IpHu peLICHUN
CTEPEOMETPUUECKHUX 3a7a
IUTAHUMETPUYECKHUE (DaKThl U1 METObI
3a/1ayu Ha BBIUYKCIICHUE

U JI0Ka3aTeNbCTBO.

MopeanpoBaTh peajibHbIE CUTyalluU
Ha S13bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TIOHSITUI

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEl.

O06BEM nMIMHIpa, KOHYCA.
O0BEM 1mapa u momaas chepsl

AKTYaJIu3upoBaTh (DaKThl K METOIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.

BoIBoaAMTH, MCNI0JIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
MIAPaMUIBI, KOHYCA; YCEUEHHOU
[IAPAMUJIBI U YCEUYEHHOTO KOHYCA.
Pemarn crepeomeTpruueckue 3aqadu,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB.
D®opMyJTHPOBATH ONIPEACICHUE
[IIAPOBOTO CErMEHTA, IIIapOBOTO CJIOS,
IaPOBOT'0 CEKTOPA.
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I[pumensTh GopMyIbI
IJIs1 HAXOXK/IEHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapOBOro CEKTOpa

[TogoOHBIE TENA B MPOCTPAHCTBE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomeTpuieckue 3a1auu,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOIIA/bI0 CEPBHI.

MoaeupoBaTh peaibHbIE CUTYALlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOCHHBIE MOJICIIU

C HUCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHUH.

AKTYaJau3upoBaThb (HaKThl U METOJIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOAUTH aHAJIOTUH.

Pemars cTtepeomeTpuuecKkue 3aiayuu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEHN MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBaThb pealIbHbIE CUTyallUN
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTHMN

BekTopbl 1 KOOPAMHATHI
B IIPOCTPAHCTBE

10

BexkTop Ha miiockocTu
U B npocTpancTse. CloxeHue
Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHUE

AKTYaJIu3UpoOBaATH (DAKTHI U METO/IbI
MJIAaHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

52



BEKTOpa Ha yucio. Paznoxxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
MapauIeIenunea.

Pemenue 3ana4, CBSI3aHHBIX

C IPUMEHEHUEM MPABUII ICUCTBUI

C BEKTOpaMH.

[IpsiMoyronbHast cuctemMa KOOpAUHAT
B IpocTpancTBe. KoopanHathl
BekTOpa. [Ipocrenmme 3anaun

B KOOPJIMHATAX. YTOJ MEXKIY
BekTOpamu. CKansipHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenne yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUU T€OMETPUUYECKUX 3a]1a4

OnepupoBaTb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJIUPOBATH IPABUIIO
MapaijIeIIeUIIe1a IPU CIO0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JlaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BeiBoAUTH, HCIIOIB30BATH (POPMYTY
JUIMHBI BEKTOPA U PACCTOSTHUS MEXKITY
TOYKaMH.

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUUCIIATH YTOJI MEXIY IBYMS
BEKTOPaMH, ABYMsI IPSIMBIMH.
HaxoauTs yron mexay npsamoun

Y TIJIOCKOCTBIO, YTOJI MEXIY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUSL OT TOYKH A0 IUIOCKOCTH
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[loBTOpEeHue, 00001IeH e 7 OcHoBHbIe urypsl, GpakTel, TeOpemMbl | PemaTh mpocTeitmme 3a1aqn
U cUCTeMaTH3allusl 3SHaHUN Kypca IUTaHUMETPHUH. 3aaaun Ha HaXOXKJECHUE JIJIMH U yTJIOB
TUTAHUMETPUU U METOJIBI UX B T€OMETPUYECKUX PUTypax,
pEIICHUS. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca cTepeoMeTpun. 3atauu HaxoauTsh muiomaas MHOTOYTOJIbHUKA,
CTEepEOMETPUU M METOIbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIEe HUTYDHI,
HaXOJIUTh OTHOIIEHUS JTHH
Y TUTOLIAJICH.
Hcnoab30BaTh IpHU peLICHUN
CTEpEOMETPUYECKUX 3aJ1a4 (haKThI
¥ METOJIbI TUTAHUMETPUHN
OBILEE KOJIMYECTBO 34
UYACOB I10 ITPOIT'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

Y4ebuplli Kypc «BeposSTHOCTP W CTaTHUCTHKa» 0a30BOTO YPOBHS SBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOr0 YpOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MpeAaHazHayeH s (popMupoBaHUs
y 00yJarouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA JIi M3yUeHHUs CIy4alHbIX COOBITUN, BEJIUYUH U
npoueccoB. Ilpm wu3ydeHum yueOHOro Kypca oOOOramaroTcs MNpeaCTaBICHUs
oOyyaroluxcs 0 METoJax UCCIEA0BaHN U3MEHUMBOTO MUPA, Pa3BUBAETCSI IOHUMaHUE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMJIEMOI
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUSI.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAaHUW, TOJTyYEHHBIX
IpU H3yYEHHH Kypca Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, U HAa pPa3BUTUE
MPEACTABICHUNM O CIIy4allHBIX BEJIIMYMHAX M B3aMMOCBS3SIX MEXIY HUMH HAa BaKHBIX
IpUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpY’Karolero mupa. B pesynbprate
y oOydaroumuxcs JOJDKHO — c(OpMHUpOBATbCS  MPEJCTaBICHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIMX MAaTEeMaTHYECKUX MOJIEISIX, UCTIONb3yEeMbIX I OTIMCAHUS
AHTPOTIOMETPUYECKUX U AeMOrpaduuecKiX BEJIMYHH, TOTPELUTHOCTEHN B pa3IMyHOro poja
U3MEPEHUSX, JJIMTEIBHOCTH  O0€30TKa3HOM  pabOThl TEXHUYECKUX  YCTpPOMCTB,
XapaKTepUCTUK MAacCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJSIMH B CTPYKType Y4YeOHOTO Kypca
«BepoATHOCTh M CTaTUCTUKA» JJI YPOBHS CpeHEro oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICNICHBI CIIEIYIOIINE OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CiTydaiiHble BETUYHHBI U 3aKOH OOJIBILINX YHUCEI.

Baxnyio dYactb y4eOHOro Kypca 3aHUMaeT HW3YYEHHE TE€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpEeAeNeHU U 3HAKOMCTBO C UX HENPEPHIBHBIMHM aHaJoraMu —
MOKa3aTeIbHBIM 1 HOPMAJIbHBIM PacIpeIeICHUSMH.

Conepxxanne nuHun «CiayyaliHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOM
Uit (OPMUPOBAHMS TPEACTABICHUM O paclpeleseHUH BEpPOSITHOCTEH MeEexIy
3HAUYCHUSAMH CIy4alHBIX BEJIMYWH, a TakKe 3Ta JIMHHUS HeoOxonauma Kak 0asa
JUISL U3YYEHHs 3aKOHa OONbIIMX 4HceNl — (yHIaMEHTAJIbHOTO 3aKOHA, JAEHCTBYIOLIETO
B MpUpPOJIe U OOIIECTBE U UMEIOUIEro MaTreMaTtuyeckyro (popmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MHUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tewmbl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHHUMaHUE O0y4yaroUuxcs Ha ONMHUCAHUU U M3YyYEHUU CIyYaWHBIX SBICHHUH C MOMOIIbIO
HeMNpepbIBHBIX (QYHKIUMHA. OCHOBHOE BHHUMAHHE YIEISIETCS MOKAa3aTeIbHOMY U
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HOPMAJILHOMY  pPAaCTpeNeieHusIM, TPH OTOM MPEATOJaraeTcsi O03HAKOMHUTEIHLHOE
H3ydeHHne MaTepuana 0e3 J0oKa3aTeIbCTB IPUMEHIEMbIX (PaKTOB.

OO0miee YKMCIIO 4YacoB, PEKOMEHJIOBAHHBIX JUII H3Y4YeHHs Y4eOHOTro Kypca
«BeposiTHOCTh U cTatucTHKa»y — 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heneno),
B 11 xnacce — 34 yaca (1 yac B HeZIeIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBineHre JaHHBIX C TMOMONIbIO Tabnmuir u  guarpamm. CpenHee
apu(pMeTHIecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIIEE 3HAUCHHU S, pa3Max, TUCTIEPCHS
U CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydaliHbple SKCHEPUMEHTHl (ONBITHI) W CIyYalHbIE COOBITHSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOrO cOOBITHA. bBIUM30CTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHbI€ ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMHU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHUe, OOBbEIUHEHUE, MPOTUBOIMOJIOKHbIC
coObITHs. J{uarpammel Ditnepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  ciydailHOTO
skcrnepumenTa. @opmyia nMoaHoi BeposiTHOCTU. HezaBucuMblie COOBITHS.

KomOunaropHoe mnpaBuno ymHOxeHus. llepecranoBku u dakropuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubiii ciayuyaliHbIil ONBIT (KCIIBITAaHUE), YCIeX W Heyaada. HesaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMbBIX UCTIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHud bepHysu.

Cny4aitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienieHtii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAJIBHOE.

11 KJIACC

UucnoBele XapakTEpUCTUKU CIIyYaWHBIX BEJIMYMH: MaTeMaTH4YECKOE OKHUIAHMUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. lIpuMepbl NpUMEHEHHs MaTeMaTU4eCKOro
OKMJIAHUA, B TOM 4YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM XU3HM. MaremaTudeckoe
OKuJaHue OWHAPHOW ClydalHOM BeNWYMHBI. MaTeMaTHUecKoe OXHIaHUE CYMMBI
CIIy4alHBIX BEJIIMYMH. MaremMaThyecKoe OKHIAaHWE U AUCIEPCUs I'€OMETPUYECKOro U
OMHOMHUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €r0 POJib B HayKe, Mpupojae u oomectBe. BriOOpoUHBIit
METOJ HCCIICOBaHUMN.

IIprmepbl  HENpEpBIBHBIX  CIOydYaWHBIX BeaWuyuH. lloHATHE O MUIOTHOCTH
pacnpeneneHus. 3agauyd, NPHUBOJAIIME K HOPMaJIbHOMY pacrpeaeneHuro. [lonstue
O HOPMAJIbHOM PaCIpEAEICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOMIKE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJIUIIEI U JATPAMMEI;

OTIEpUPOBATh TOHITHAMHU: CpelHee apupMeTHIECKOoe, MeauaHa, HauOoJIbIIee,
HaMMeEHbIIIee 3HaUYeHUE, pa3Max MaCCHUBa YUCIIOBBIX JJAHHBIX;

OTepUPOBAThH MOHATUSIMHU: CITyYalHBINA SKCIIEPUMEHT (OIBIT) U CIIydyalHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTAapHBIA HCXOJl) CIYy4alHOrO OIbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMUA COOBITHUSIMHU, HAXOIUTh U
CpPaBHUBATH BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SIKCIIEPUMEHTAX;

HaXOJIuTh U (HOPMYIUPOBATh COOBITHA: TEPECEUCHHE U OOBEIMHEHHE JTaHHBIX
COObITUI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
quarpaMMmamu Jisepa u GopMyJioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUU 33/1a4;

OTEepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOINBIO TpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4alHOTO OMBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBUJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

OIepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIE UCIIBITAHUS, CEPUs
UCIIBITAHWH, YCIIeX U HeyJa4a, HAaXOAUTh BEPOSITHOCTA COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAHUM JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSITHOCTH COOBITHI B CEPUU MCTIBITAHUN
bepnyinu;

OTIEpUPOBAThH TMOHSATUAMU: CIy4daliHas BEJIMYMHA, PACIIPEICIICHUE BEPOATHOCTEH,
JquarpaMMa pacrpeneeHusl.

K xoniry oOyuenus B 11 kiacce oOy4aroniuiicss MOJIyIHUT CISTYIONINE MPEIMETHBIC
pE3ybTaTHI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUU CIIyYalHOMN BEJIMUYMHBI 110 PACIIPEACIICHUIO WU
C IOMOUIBIO JUarpaMm;

ONEpPUPOBATh MOHIATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTH MPUMEPHI, KaK
MPUMEHSIETCS. ~ MaTeMaTU4YeCKOE  OXHMIAHWE CIy4yalHOM  BEJIMYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCET,;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieICHUN.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |KommuecTtso OcHoOBHOE cofepKaHne OcCHOBHBIE BH/IBI J€ATEIBHOCTH
(Tempbl) Kypca 4acoB 00yJaronuxcst
[IpencraBieHne JaHHBIX 4 IIpeacraBnenye JaHHBIX C IIOMOIIBIO N3Baexkats nHpOpManuI0 13 TabINIL
Y ONMCaTEIbHAs CTATUCTUKA Tabnui u quarpamm. Cpennee U ArarpaMM, HCIOJIb30BaTh TaOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y MarpamMMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUs, pa3Max, TUCIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTHKY JTaHHBIX.
HabOpoB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYMBOCTH
u onpenenstomux e€ pakropax
City4ailHbIE OTIBITHI 3 Ciy4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTe Ha mpUMepax ciry4anHbIe

U CIy4aHbIC COOBITHS,
OTIBITHI C PABHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CIIy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OTIBITAX

C PaBHOBO3MOKHBIMU
AJIeMEHTAPHBIMU COOBITUSMH.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

D®opMyJIHPOBATH YCIIOBHS IPOBEICHUS
CJIy4ailHOTO OIIBITA.

Haxoautb BeposSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMU.

MoaeaupoBaTh OIBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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UCXOJIaMH B XO7I€ MMPAKTUIECKON
paboTHI

Omnepanuu Hasl COOBITUAMH,
CJI0’KEHUE BEPOSTHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedycHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Jnarpammel Dinepa. Dopmyna
CJIOKEHUS BEPOSITHOCTEH

Hcnoab3oBaTh 1uarpaMmMbl Jidiepa

U CJIOBECHOE OIMHUCAHUE COOBITHIA

TU1s1 QOPMYITMPOBKH U U300PaKCHUS
00bEIMHEHUS U TIEPECEeUCHUsI COOBITUH.
Pemartsb 3aga4m ¢ UCIIOJIB30BaHUEM
(hopMyIIbI CIOKEHUS BEPOSTHOCTEN

Y CcII0BHAsI BEPOSITHOCTD,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra moaHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VYcaoBHas BEPOSTHOCTb. Y MHOXKEHHE
BEPOSTHOCTEN. JlepeBO CiydaitHOro
skcriepumenTa. opmyria noJIHoOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha HaxXOXICHUE
BEPOSATHOCTEUW COOBITUH, B TOM YHUCJIE
YCJIOBHBIX C MIOMOILBIO IepeBa
CIIy4ailHOTO OTBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DNeMeHTbl KOMOMHATOPUKHU

KomOuHaropHoe mpaBuio
ymMHOXkeHus. [lepectaHoBku

u ¢aktopuan. Yucio coueTaHu.
Tpeyronbauk [lackans. ®opmyna
ounoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUTSL TIEPEUUCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThes popmyroit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU N

Cepuu nociea0BaTeIbHBIX
HCIIbITAHUI

bunapHbIil CitydaliHBINA ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
He3saBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0XHBIE SKCIIEPUMEHTHI
Ha OT/AEJIbHBIE UCTIBITAHUS.
OcBanBaTh NOHSITHS: UCIIBITAHUE,
cepusi HE3aBUCUMbIX UCTIBITAHUH.
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ycnexa. Cepus He3aBUCUMBIX
VCTIbITaHUN bepHyIu.
[IpakTuueckas padorta

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI CEpui
HE3aBUCUMBIX UCIIBITAHUMN.
Pematsb 3agaum Ha OUCK
BEPOATHOCTEH COOBITHIA B CEpUU
WCIIBITAHUM JIO TIEPBOrO ycrexa

Y B CEpUAX UCIIBITAHUN bepHyIu.
N3yuaTthb B X0/1€ NPAKTHYECKOM
padoTHI C UCIIOTH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEPUSIX HE3aBUCHUMBIX
VCIIBITAaHUU

CityuyaiiHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyvaiiHasg BEIUYMHA.
Pacnpenenenne BeposiITHOCTEN.
Huarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHLIX BCJINYHH.

[Ipumepsl pactpeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJIEHOE

OcBauBaTh NOHATHA: CIIyJaitHas
BEJIMUMHA, pacipe/iesiCHue, TadauIa
pacnpeneneHus, uarpaMmma
pacrpeiecHusl.

IpuBoauTh NpUMeEpPHI
pacnpeeneHnid, B TOM YHCIIE
r€OMETPUYECKOT0 U OMHOMHUATIBLHOTO.
CpaBHHMBATB pacupeeieHus
CIIy4alHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTts U pacno3HaBaTh
reOMEeTpUYECKOe 1 OMHOMHUATILHOE
pacnpeneneHue
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[ToBTOpEHME, 00001IEHNE, 5 OnucarenpHast CTaTUCTHKA. IHoBTOPATH U3yUEHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSITHOCTU Y BBICTPaMBaTh CUCTEMY 3HAHUHN
CIy4JaitHbIX coObITHI. Oniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPHUKH, CEPUH HE3aBUCUMBIX
WCTBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

CIIy4allHOW BEJIMYMHBI

MaTEeMaTUYECKOTO OKUIAHUS
(cTpaxoBaHue, 10TEPES).
MaremaTn4eckoe 0KMIaHUE CYMMBI
CIIyYalHbIX BEJINYHUH.
MaremaTnyeckoe OXKuJaHue
reOMETPUYECKOTO 1 OMHOMHAIIBHOTO
pacnpeneneHun

HanmenoBanue paznena  |KommuecTBo OcHOBHOE coAepKaHUE OCHOBHBIE BUJIBI IEATEIIBHOCTH
(Templ) Kypca 4acoB 00yJaronuxcs
MaremaTuyeckoe 0XKuaaHue 4 [IpumMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

OKHTaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MIPUMEHEHUSI MAaTEeMaTHYECKOTO
OXXuaaHus. Beraucnars
MaTeMaTUYECKOE OKUJAHUE.
Hcnoab3oBaTh NOHATHE
MaTEeMaTUYECKOro 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 110 u3BeCcTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIaHUE CYMMBI
CIIyYalHBIX BEJINYMH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTeMaTUYECKHUE OKUTAHUS CITydalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

1 OMHOMHUAIILHOE PaCIIpEICIICHUS
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Jucnepcnst v cTaHIapTHOE
OTKJIOHCHUE CIIYYaHOU
BEJINYHHBI

Jucnepcnst u craHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTnueckas padota

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeesIeHUIO.

Haxoautsp 110 u3BecTHBIM (popmynam
JUCIIEPCUIO TEOMETPUYECKOTO

1 OMHOMMAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKOU
paboOTHI C UCIIOIB30BaHUEM
AIIEKTPOHHBIX TAOIHUI]

3aK0H OOJIBIIINX YUCE]T

3akoH OonbIIKX yncesn. BeiOoOpouHbIit
METO/l UCCIECAOBAHUMN.

[IpakTrueckas padbota

C UCTIOJTb30BAaHUEM DJICKTPOHHBIX
Ta0IHI

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
UCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKONU PabOTHI
C MCIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUS

HenpepriBHBIE CilydaiiHbIE
BEJIMYMHBI (pacrpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYalHBIX
BeJIMYUH. DYyHKIUS TUIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
ClIy4yaliHasl BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSATHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4YalHbIX BEJIUYUH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOMW (PYHKIIUM IJIOTHOCTH, B TOM
YU CJIE PABHOMEPHOIO PaCpeICICHUS

HopmanbsHoe pacnipeneneHue 2 3agauu, NPpUBOASIINE K HOpMadbHOMY | (OcBamBaTh MOHITHUS: HOPMATbHOE
pacnipenenenuto. OyHkus pacripeieyieHue.
IJIOTHOCTH ¥ CBOMCTBA HOPMAJIBHOTO BoiaeasiTh 0 ONUCaHUIO ClTydaiiHbIe
pacrpeiecHusl. BEJIMYMHBI, PaCIIPEACIEHHBIC
[IpakTruueckas pabota 110 HOPMAJILHOMY 3aKOHY.
C UCTOJIb30BAHUEM BJICKTPOHHBIX IIpuBoauTH MpUMeEPHI 337134,
Ta0IHII MPUBOJAIINX K HOPMAJIbHOMY
pacnpenenennto. Haxoaute ynucioBbie
XapaKTEPUCTUKNA HOPMAJIbHOTO
pacripeiesieHus 1Mo U3BECTHBIM
dbopmynam.
Pemarn 3a1aun, CBs3aHHLIC
C MPUMEHEHUEM CBONCTB HOPMAJILHOTO
pacnpeneneHnid, B TOM YHCIIE
C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIuIL
[ToBTOpEeHue, 06001IeHNE 19 [IpencraBiieHre TaHHBIX C TOMOIIBIO [ToBTOPSATH U3yUEHHOE U BHICTPANBaTh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTAaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMHI
3JIEMEHTApHBIMU COOBITUSIMU,
BBIUHCIICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMEHEHUEM (HOpMYIT

U rpa)UueCcKrX METOIOB
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4YallHOM BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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