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OraBjieHue
ITosicuuTenpHas 3amMcKa
1. conepxanue o0yueHus,
2. JIaHUPYEMBbIE PE3yIbTaThl OCBOCHUSIITPOTPAMMBI 10 MaTEMATHUKE,

3. TeMaTu4yecKoe IIAHUPOBAHUC, B TOM YHCIIC C YUCTOM pa60qel71 IMPpOrpaMmal
BOCIIMTAHUA C YKA3daHUCM KOJIMYCCTBA 4aCOB, OTBOAUMEBIX Hda OCBOCHHUC Ka)KI[Oﬁ TCMBI.

Jannas pabouasi mporpamma 1o yueOHoMmy mpeamety «Martemartukay (0a30BbIi
ypoBeHb) (mpeameTHas ob6iacth «MaremaTtnka W HMHGOpPMATHKa») COCTaBJICHa Ha
ocHOBe (pemepanbHON pabodeil mporpaMMbl IO MaTeMaTHke, pa3pabOTaHHOU
MHCTUTYTOM CTpaTerud pa3BUTHs oOpa3oBaHusa (caiT edsoo.ru, Mocksa 2023 r.),
BKJIIOYAET TMOSCHUTENBHYIO 3aIlMCKY, TNIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS MTPOTPAMMBI
110 MaTeMaTHKe, COAepKaHHe OO0yUCHHsI, TEeMAaTHYECKOEe TUIAaHUPOBAHKE, B TOM YHCIIE C
y4eToM pabodeil mporpaMmbl BOCIIUTAHUS C YKa3aHHEM KOJIUYECTBA YaCOB, OTBOJUMBIX
Ha OCBOECHHE KaXKJIOM TEMBI.

[TosicauTenpHas 3amucKa OTpaXkaeT OOIIME MU U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTePUCTHKY TCHXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YYCHHIO OO0yJaroIIuMUcH,
MECTO B CTPYKType ydeOHOro TIuiaHa, a TakKe MOAXOAbl K OTOOpY COIepKaHMUS,
K OTIPEJICIICHHUIO TJIAHUPYEMBIX PE3YIbTATOB.

Copepxanre  OOy4eHHsI pPacKphIBaeT COAEpKATENbHBIC JHUHUH, KOTOpBIC
npeiaraTcs 1 0043aTeIbHOTO M3Y4YEHHUsS! B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
00111eT0 0Opa30BaHUSI.

[InanupyemMbie pe3ylbTaTbl OCBOCHHS MPOTPaMMbl MO MaTEeMaTHUKE BKJIIOYAIOT
JMYHOCTHBIE, METAlpeIMETHBIE PEe3yNbTaThl 3a BeCh Nepuoa OOydeHHs Ha YpPOBHE
cpemHero o0miero oOpa3oBaHWs, a TaKKe MPEAMETHBIE TOCTIKEHHUS 00ydaroIerocs
3a KaXJIbIil TOJ] O0Oy4eHHUsI

MOSICHUTEJIbBHASA 3AIIUCKA

[IporpammMa 1O MaTeMaTHKE Ha YPOBHE CpETHEro oO0mero oOpa3oBaHuUs
paspaborana Ha ocHOBe PI'OC COO ¢ yué€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABIABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHWIO, W TPAAMIMN POCCHICKOTO
obOpaszoBanmsi. Peammzarusi mporpamMmbl MO0 MaTE€MaTHKE OOECIEYMBAET OBJIAJICHUE
KJIIFOYEBBIMU  KOMIIETCHLIUSIMM, COCTABJISIONIMMM  OCHOBY JUII  CaMOpPa3BUTHS
¥ HEMPEPHIBHOTO OOpa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIUXCS.

B nporpamme 1o mMareMaTMKe yUYTEHBI UAEU U NOJIOKEeHU KOHUenuuu pa3sBuTUs
MaTemMaTudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBUY C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4ecKkoe oOpa3oBaHME JOHKHO, B YAaCTHOCTU, MPEIOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HEO0OXOMMOTO JIJIsl TaJIbHEUINeH yCTeIHON XKU3HU B 00mecTBe. IMEHHO Ha perieHne
ATOM 3a/1a4y HaIleJIeHA MPOTpaMMa Mo MaTeMaTuKe 0a30BOTO YPOBHHI.



B snoxy nmdposoii Tpanchopmaimu Bcex chep UemOBEUECKON MEATETLHOCTH
HEBO3MOXKHO CTaTb O0Opa30BaHHBIM COBPEMEHHBIM UeJOBEKOM 0e3  0a3oBoi
MaTEeMaTUYECKON TOITOTOBKHU. YK€ B IIKOJIC MAaTEMAaTHKa CIY>KUT OTIOPHBIM MPEAMETOM
JUIST W3YYEHUS CMEXHBIX JUCIHMIUIMH, a B JKU3HM TIOCIIC IIIKOJIBI peajbHOM
HEOOXOJMMOCTBIO CTAHOBHUTCS HEMIPEphIBHOE 00pa3oBaHUE, YTO TPEOYyeT MOJHOIICHHON
0a30Bol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YKCJIE U MaTEMAaTHYECKOH. DTO
0OyCJIOBIIGHO T€M, YTO B HAallM JHH PACTET YHCIO CIEIUATbHOCTEH, CBS3aHHBIX
C HETIOCPEICTBEHHBIM MPUMEHECHUEM MAaTEMAaTHKU: U B cpepe SIKOHOMHKH, U B OM3HECE,
Y B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYMaHUTApHBIX cepax. Takum oOpa3om, KpyT
oOydJaromuxcsi, I KOTOPBIX MaTeMaTWKa CTAaHOBUTCSA 3HAYMMBIM IPEIMETOM,
CYIIECTBEHHO PACIIUPSIETCA.

[IpakTHdeckasi MOJIE3HOCTh MAaTEMATHKU OOYCJIOBIIEHA TeM, YTO €€ MpPeaMEeTOM
SBIITFIOTCSL (DyHIAMEHTAIBHBIC CTPYKTYPHI HAIIIETO MHUpPA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLICHUS OT MPOCTEHIINX, YCBAaMBAE€MbIX B HEMOCPEICTBEHHOM
OTBITE, JI0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOMWMBIX IS PAa3BUTHS HAyYHBIX U
TEXHOJIOTUUECKUX uJeH. be3 KOHKpPETHBIX MaTEMaTHYECKUX 3HAHUM 3aTpyAHEHO
MOHMMAaHUE TPHUHIIMIIOB YCTPOWCTBA M HWCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIpUATHE W MHTEpOpETalus pa3HOOOpa3HON COLMAIBHOM, 3IKOHOMUYECKOM,
noJIMTUYECKOW  uHpopmaruy, ManodPdeKTUBHA  TMOBCEIHEBHAS  MpaKTHYECKas
NeATENbHOCTh. KaK10My 4eTOBEKY B CBOEH KU3HU MPUXOIUTCS BBITIOIHATH JOCTATOYHO
CJIOKHBIE PACUEThI M COCTABJISITH HECIIOKHBIE AJITOPUTMBI, HAXOJAUTH HY>KHbIE (DOPMYJIBI
U MPUMEHATHh WX, BIAJACTh MPAKTUYECKUMH MPUEMAMU T€OMETPUYECKUX M3MEPEHUN U
MOCTPOCHUH, YMTaTh HWH(POPMAINUIO, TMPEACTABICHHYI0 B BHAY TaOJUIl, AuarpaMmm
u rpaduKOB, XUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TIOHHUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OnHOBpEMEHHO ¢ pacuiupeHreM chep MPUMEHEHUSI MAaTEeMAaTUKH B COBPEMEHHOM
obmecTBe BcE Oosiee BaXHBIM CTAHOBHUTCS MATEMATHYCCKUH CTHIIb MBIIIICHUS,
MPOSIBISIIONTUICS B ONpPENENEHHBIX YMCTBEHHBIX HaBBIKaxX. B mporecce wu3ydeHUs
MaTeMaTUKH B apceHaj MPUEMOB U METOJIOB MBINIJICHUS YENOBEKA €CTECTBEHHBIM
00pazoM BKITIOUYAIOTCS] UHAYKIUS B JSAYKITUSA, 0000IICHNE W KOHKPETH3AIlUs, aHAIIN3 U
CUHTE3, Kiaccudukanus U cucremarusaius, abcrparupoBanue u aHaynorusi. OOBEKTHI
MaTEeMaTHYECKUX YMO3aKIIIOUCHHM, TIpaBMIa HMX KOHCTPYHPOBAHHUS PaCKPBIBAIOT
MEXaHU3M  JIOTHYECKHX  IOCTPOCHUM,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmyapoBaTh, 00OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOE MBINIUICHHE. MaTeMaThKe MPUHAJICKHUT BeayIas pojib B (OPMHPOBAHUN
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUJICHUS W BOCIUTAaHUU yYMEHHWH  JCHCTBOBATh
M0 3aJJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATH M3BECTHBIE M KOHCTPYHPOBATh HOBBIC.
B mnpomecce pemieHus 3amad — OCHOBHOM y4eOHOM JAESATEILHOCTH Ha ypoKax
MaTEMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKJIATHAS CTOPOHBI MBITIUICHHUS.

OOyuenne maTeMaTUKe TaET BO3MOXKHOCTh Pa3BUBATh y 00YyYarOUIUXCS TOYHYIO,
parMoHAIbHYI0O U WH(POPMATUBHYIO pPeYb, YMEHUE OTOMPATh HAMOOJIee MOIXOISAIITNE
SI3LIKOBBIC, CHUMBOJIMYECKHE, TpadUdecKue CpPEeACTBA Ui BBIPAKEHUS CYXKICHUNA U

3



HarJIATHOTO UX MPEACTABICHHUS.

HeoO6xoaumbiM KOMIOHEHTOM 00IIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SABJISIETCS 00I1Ie€ 3HAKOMCTBO € METOJIaMH MTO3HAHUSA JEHCTBUTENBHOCTH, IPEICTABICHUE
0 TMpeAMETe W METOJIE€ MaTEeMaTHUKH, €ro OTIMYHAS OT METOJOB E€CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MAaTeMaTUKW JUIsl pelleHUs
HAy4YHBIX U MPUKIAIHBIX 331a4. Takum o0pa3oM, MaTeMaTHu4ecKoe 00pa30BaHNE BHOCUT
CBOM BKJIaJl B (hOPMHUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

N3yuyeHne MareMaTHku CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKA,
NOHUMAHUIO KpPAacOThl W U3SIIECTBA MATEMATHYECKUX PAaCCYKICHUH, BOCHPUITHIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJEH CUMMETPHH.

[IpuopurerHbiMu LensiMU 00yueHus matematuke B 10—11 kiaccax Ha 6a3oBOM
YPOBHE SBJISIFOTCS:

(opMHpOBaHHE UEHTPAIbHBIX MAaTEeMaTHYECKUX TMOHATUNA (YHCIIO, BEJIUYHWHA,
reomerpuyeckas (Qurypa, nmepeMeHHasi, BEpOATHOCTb, (YHKIIUS), OOECIEUUBAIOUIUX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00yJarOIINXCS;

MO/BEICHUE OOyYarouuXcsi Ha JOCTYIHOM JUJII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYKAIOIIEr0 MUpa, TOHUMAHHE MAaTEMATHKUA KakK 4acTu
o01Iel KyJIbTYyphl UEJIOBEYECTBA;

pa3BUTUE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyyarolmuxcs,
MMO3HABATEJIbHOM AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUIO0 MaTEMATHKU;

dbopmupoBanre (DYHKIIMOHATBHON MaTEMaTUYECKOW TPAMOTHOCTH: YMEHHS
pacno3HaBaTb MaTEMaTHYECKHME AaCHEeKTbl B PEAJbHBIX JKU3HEHHBIX CHUTYyalUsIX
U TpU U3YYCHHH JPYrUX Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMynupoBaTh KX Ha S3bIKE MaTeMaTHUKH M CO3JaBaTh
MaTE€MaTUYeCKHEe MOJENH, IPUMEHATh OCBOCHHBIM MaTeMaTHMYeCKUil — ammapar
JUISL pEIlIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPNPETUPOBATh U OLEHUBATH
NOJIyYEHHbIE PE3YJIbTATHI.

OcCHOBHBIMU JIUHUSIMH cojiepxkaHusi matematuku B 10-11 kmaccax sIBISIOTCS:
«HUucna v BbIYHUCIECHUD», «Alredpa» («Anredpanueckue BhIPAKEHUSD, «YpaBHEHUS U
HEpaBeHCTBay), «Havana MaremaTiueckoro ananuza», «I'eometpus» («I'eomeTpuueckue
burypsl U ux cBoicTBay, «M3MepeHue reoMeTpUUeCKuX BEIMYHUHY), «BeposTHOCTh U
CTaTUCTHKa». [[aHHBbIE JWMHUU Pa3BUBAIOTCS MApAJIIEIBHO, KaXKJas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYTroil, a B TECHOM KOHTAKTe
u B3auMmozerctBuu. Kpome »3Toro, ux oOBEAMHSIET JOTHMYECKas COCTaBIISIOIIAs,
TPAAUIMOHHO MPUCYIIIAasi MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATUUYECKUE KYPChI U
conepxatenbabie TuHUU. ChopmynupoBanHoe B PI'OC COO TpeboBaHHE «Bia/ICHUE
METO/JaMH JTOKa3aTelIbCTB, aJTOPUTMAaMHU pEIICHHs 3adad, yMeHue (GOpMyIHpOBaTh
ONPENCIICHUSI, AKCUOMBI M TEOPEMBI, MPUMEHITh WX, MPOBOAUTH JI0KA3aTEJIbHbIC
paccykJIe€HUs B XOJ€ pEIIeHUs 3aJauy» OTHOCUTCS KO BCEM YyueOHBIM Kypcam, a
dbopMUpOBaHUE JIOTMYECKUX YMEHHUI pachpenensercs M0 BCeM TrojaM oO0ydeHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMUs.



B cootBercTBUn ¢ ®I'OC COO MaremaTuka sIBISETCS 005S3aTEIbHBIM MPEIMETOM
Ha JaHHOM ypoBHEe oOpazoBaHus. IIporpammoil mo mareMartuke NpeaycMaTpUBAETCS
u3ydeHue y4yebHoro npeamera «MaTemaTHka» B paMKax TpEX Y4eOHBIX KypCOB:
«Anrebpa M Hauyajga MaTeMaTrhdyeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
cTaTucTUKay. DOPMHUPOBAHUE JIOTUYECKUX YMEHUH OCYIIECTBISIETCS HAa MPOTSHKEHUU
BCEX JIET OOY4YEHHUS Ha yYpOBHE CPEIHETO OO0Iero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKH
BKJIIOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.
Ob11ee yuCiIo 4YacoB, pEeKOMEHI0BAHHBIX ISl U3y4eHUsa MateMaTtuku — 340 4acos:
B 10 xmacce — 170 gacoB (5 wacoB B Hegemo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).
B nanHO# paboueil mporpamMMe Ha U3y4E€HHE MaTeMaTUKU OTBOAUTCA 6 4acoB B Henento (1
Yac UCIOJIb3YeTCs U3 4acTh, GOPMUPYEMON yIacTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHHIA.
B 10 xnacce 3TOT 4ac OTBOAMTCS Ha U3yYEHUE Kypca alreOpbl U HayajiaM
MaTeMaTUYeCKOro aHanusa, B 11 kimacce — Ha U3ydyeHHe Kypca FreOMETPUN).

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

HBy‘-ICHI/IC MATCMATHUKH HA YPOBHC CPCAHCTO O6HIGFO 06p2130BaHI/IH HAIIPpaBJICHO Ha
JOCTHKCHUC 06yLIaI-OIHI/IMI/IC5I JJMYHOCTHBIX, MCTAIIPCIMCTHBIX H IIPCAMCTHBIX
O6p&30BaTeJII>HBIX PE3YIIbTATOB OCBOCHUA y‘-I€6HOFO npcameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHHs MaTeMaTHKH Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHHS
y oOy4aromierocst 0yayT chOpMHUpPOBAHBI CACAYIOITUE TUIYHOCTHBIC PE3yJIbTAThI:

1) rpaskIaHCKOTro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOH TO3WIIMH OOYYAroMIerocsl Kak aKTHBHOTO W
OTBETCTBCHHOTO WICHA POCCHICKOTO OOIIEeCTBA, MPEICTAaBICHHE O MaTEMaTHYECKHX
OCHOBaX (DYHKIITMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHH, IPOIICAYP IPakIaHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI M APYIroe), YMEHHE B3aUMOJICHCTBOBATh C COITMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIUSAMHU U Ha3HAUCHHUCM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXKJAHCKOW HWIEHTUYHOCTH,  YBaKCHUS
K MPOUUIOMY W HACTOSIIEMY POCCHUMCKOW MAaTEMATHKH, LEHHOCTHOE OTHOIIECHUE
K JIOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCHUMCKOM MaTEMaTHYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ITUX JIOCTHKEHUHN B IPYTUX HayKaX, TEXHOJOTHUAX, CPepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3ITHUYECKOTO IIOBEIEHHS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH U ACSATENbHOCTBIO YYEHOI'O, OCO3HAHHE JIMYHOIO
BKJIaJ[a B IOCTPOCHHE YCTOWYMBOTO Oy IyIIEro;



4) 3CTeTHYEeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aJad, PELICHHUH, pPACCYX IAEHUH, BOCHPUUMYHUBOCTH
K MaTEMaTHYECKUM aCIIEKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCUTAHNUS:

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTH4YeCKHEe 3HAaHHUS B HHTEpecax
310poBOro u Oe3omacHOro oOpas3a >KM3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0OPOBBIO  (3A0POBOE MHTAaHHE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATHH U OTJBIXA,
perynspHas pusndeckasi akTUBHOCTb), (PU3UUECKOE COBEPIICHCTBOBAHUE MIPH 3aHATHUSAX
CHOPTHUBHO-03/I0POBUTEIHHON JESTEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIO0HS, HHTEPEC K Pa3IHYHBIM
chepaM mpoheCCHOHAILHON JICATEIIEHOCTH, CBA3aHHBIM C MAaTeMaTHKOW U ©&

NPUIOKCHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayimied mpodeccuu
U peali30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO M caMOOOpa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HH,
FOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a/7a4 MaTeMaTUUYE€CKOU
HaIpaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMA:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhI, IOHUMAHUE BJIMSHUS COIIUATBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHON CPENIbI, OCO3ZHAHME
IJ100aNbHOTO XapakTepa OJKOJOTMYECKUX NpoOJeM, OpUEHTalUs Ha NpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW [JI pEIIeHHs 3ajlad B OOJAacTH OKPYXKAIOIIEH Cpenpbl,
MJIAHUPOBAHUE TMOCTYMKOB W OLICHKU WX BO3MOKHBIX MOCIEICTBHUU JJIsi OKpY’Karomiei
Cpenpbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIECTBEHHOM MPaKTUKH, TOHMMaHHE MaTeMaTHUeCKON HayKH Kak
chepbl YeIOBEUECKON AESITENIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH U1l Pa3BUTHUS
UBWIM3AINH, OBJIAJCHUE S3bIKOM MaTEeMaTMKH M MaTEeMaTHYeCKOM KyJIbTYpou
KaK CpEICTBOM  I[O3HAHMS  MHUpPA, TOTOBHOCTb  OCYILECTBIATh  MNPOEKTHYIO
U UCCJIeI0BATEIbCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs TpOorpaMMBbl IO MaTEMAaTHUKE HA YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHus y oOydaroiierocsi 0yayT copMUpPOBaHbI METaNpeAMETHBIE PE3yJIbTaThl,
XapaKTEPHU3YIOIIUECs OBIAJCHUEM YHUBEPCAIHHBIMU TIO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMH ~ KOMMYHUKATUBHBIMH  JICUCTBHSIMU U yYHUBEPCAIbHBIMU
PETYJIATUBHBIMU JICHCTBUSIMHU.



Ilo3HaBaTeIbHbIe YHUBEPCAJIbHbIE YYeOHbIe eHCTBUSA
Bba3oBble Jornueckue aeicTBUA:

BBIABJISITH M XApaKTEpU30BaTh CYIIECTBEHHBIC MNPU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, MOHATHI, OTHOUIEHMH MEXAY MOHATUSAMHU, (POPMYJIUPOBATH ONPEIEIICHUS
NOHATUN, yCTaHABIUBATh CYUIECTBEHHBIH MpPU3HAK  KJIACCU(PHUKALMU, OCHOBAaHUS
TUIs 000011IEHUS U CPaBHEHUS, KPUTEPUN IPOBOJANMOTO aHAIIN3A;

BOCIPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBAT CYKICHUS: YTBEPIUTEIIbHBIC
U OTpUILATEbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBISIT MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOPEUMS
B (axTax, [aHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, Mpe/araTb KpUTEPUU
JUISl BBISIBJIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JI€J1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUYECHHM, YMO3aKIOUYEHNN 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JOKAa3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(mpsiMble XU OT MPOTHBHOIO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOAUTH HPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJBL;

BBIOMPATH CIIOCOO pelIeHHs] yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HanboJee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENIBHO BbIAECIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUE JAeCTBHUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIENOBATEIbCKUM HMHCTPYMEHT TO3HAHUS,
(bopMyIUpPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBAThH
HCKOMOE U JTaHHOE, JOPMUPOBATH THITOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHCE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIA JKCIEPUMEHT, HCCIICOBAaHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SIBICHHUA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBJICHUSIMU, IPOIECCAMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaToB, BHIBOJAOB M O00OIIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE Iporiecca, a TakKe BBIABUTATH
MPEATNOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora c undopmanmueii:

BBISBIISATH Ne(UIIATH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETAa Ha BOIIPOC
U IS pelieHus 3a/1a4u;

BEIOMpaTh WHOOpPMAIMI0O W3 HMCTOYHUKOB Pa3JUYHBIX THIIOB, aHAJU3HPOBATH,
CHUCTEMAaTU3UPOBATh W WHTEPIPETUPOBATH MHOOPMAIUIO PA3TUYHBIX BUIOB U (PopM
MIPE/ICTABIICHUS,

CTPYKTYPUPOBAaTh HMH(POPMAIIMIO, TIPEJACTaBIATh €€ B pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH TpaduuecKy;

OIICHMBATh HAJIEKHOCTh MH(GOPMAIIMH IO CAMOCTOSATEIBHO C(HOpMYyIHPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIHHO.



KoMMyHuKaTHBHBIE YHHBEpPCAJbHbIE yUeOHbIE JeiCTBUSA:

BOCIIPUHUMATh U (QOPMYJIHUPOBATH CYXIACHUS B COOTBETCTBHUHM C YCIOBHSIMHU
U LEJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUICHHS 3a/ayl, KOMMEHTHUPOBATh
MOJIYYCHHBINA PE3YJNIbTAT;

B XOJie¢ OOCYXIIeHUS 3a/JaBaTh BOMPOCHI IO CYHIECTBY OOCYKIAa€MOH TEMBbI,
npo0JieMbl, pelaeMoi 3a/1a4uu, BHICKA3bIBaTh HJIEU, HAlleJICHHbIE HAa MOUCK pPEIICHHUS,
COTOCTaBIIATh CBOU CYXJEHUS C CYXICHUAMH JPYTrUX YYacCTHUKOB JHAJIOra,
0OHapyKMBaTh Pa3IMUME U CXOJCTBO MO3UIIMI, B KOPPEKTHON dopme popmynrupoBaTh
pa3HOIJIacus, CBOU BO3PAKEHUS;

NPEICTaBIATh pPE3yJbTaThl pEIICHUs 3aJaud, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHH.

PeryasitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusanus:

COCTaBJIAITh IJIaH, JITOPUTM PEIICHUS 33]Ja4H, BHIOMPATh CIIOCO0 PEIICHUs C YUETOM
MUMEIOIINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh |
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C y4ETOM HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJIJIEKT:

BJIQJIETh HABBIKAMM TMO3HABATEIBHON pEeIECKCHUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA UM MBICIUTENBHBIX TMPOIECCOB, WX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI TIpoIlecca U pe3ysibTaTa pPEIIeHUsS MaTeMaTH4eCKOM
3a7a4H;

OpEeABUIECTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PELICHUH 3aJayH,
BHOCUTh KOPPEKTUBBI B JCSATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa IEIM M YCIOBUSIM, OOBSICHATH MNPUUMHBI
JOCTH>KEHUS UM HEIOCTUIKEHUSI PE3YIbTaTOB ACSITEILHOCTH, HAXOAUTh OIKHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1€ATEIbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIWBUAYAJIBHOU PabOTHI
Opy  pElIeHWH y4YeOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOM JESTEIHHOCTH,
IJIAaHUPOBAaTh OpraHU3aIlMi0O COBMECTHOM paboOThl, pachpeneisTh BHAbI padoT,
JIOTOBapUBaThCsl, OOCYXJaTh TIPOIECC W pe3yabTaT paboThl, 00001aTh MHEHHUS
HECKOJIbKUX JIFOIEH;

y4acTBOBaTh B TPymmoBbIX (opmax padbotel (0oOCykaeHus, OOMEH MHEHHM,
«MO3TOBBIC IITYPMbD) U UHBIE), BBITIOIHATH CBOIO YaCcTh PaOOThI 1 KOOPAMHUPOBATH CBOU
JNEUCTBUS C APYTUMHU YICHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIIMIA
MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

ITPEAMETHBIE PE3YJIBTATbBI



[IpenmeTHbie pe3yabTaThl OCBOEHHUS MPOTrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YpOBHE CpeJIHEro 0011ero 00pa3oBaHus MPECTaBICHBI M0 roJaM 00yUYeHUs
B paMKaX OTAEJIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pAa3[eiax MpPOrpaMMBbI
10 MaTeMaTHKE.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPAU HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 Haubosee 3HAUYMMBIX B IMPOrpamMMe CpPEAHEro OO0IIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECTeYMBAET MHCTPYMEHTAIbHYIO 0a3y UIs M3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JApPYyrodl CTOpPOHBI, (OPMHUPYET JOTHUECKOEe
U aOCTpaKTHOE MBIIICHUE OOYYalOIIMXCsl HAa YPOBHE, HEOOXOAMMOM JJIsi OCBOECHMSI
y4eOHBIX KypcOB MH()OPMATHKHU, OOIIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AinreOpa M Hadaja MaT€MaTUYECKOro aHaiu3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpask pOpMyIHPYET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLUMA JKOHOMUKM M  OOILIECTBEHHONW  KU3HHU, I0O3BOJIET
OPUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIIOJIb30BaTh WX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsi OBIJaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh 0000IEHNe ¥ KOHKPETH3aluio, a0CTparupoBaHWE U aHAJOTHIO,
(bopMHUpyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havam

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPeITHEro O0IIero oopa3oBaHusi 00yJyaroniuecs
MOJIYYArOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOECHUS

MaTEMaTUYECKUX MOJIEJIE pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pELIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAayKe U B UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU M X aBTOPaMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTUYECKOTO aHaiu3a o0Jaaaet
3HAYNTEIBHBIM BOCIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM pEalu3yeTcsl KaK 4epe3
y4eOHBII MaTepHall, CIOCOOCTBYIOIIUK (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK
U depe3 crnelupuKy yueOHOU NesTebHOCTH, TPeOyroneil caMOCTOSITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a [OJIyYEHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JCKUT IEATEIbHOCTHBIA MPUHIUIT 00YYEHUSI.

B cTpykType nporpammsl no ajnreOpe v HayajaaMm aHalIu3a BBIACSIOTCS CIeIyIOIIne
coliepkKaTebHO-METOAMYEeCKUEe JUHUU: «Yucma u  BblUMCIEHUs», «DyHKIUU U
rpadukm», «YpaBHEHHS M HepaBeHCTBa», «Hauama maTeMaTHuecKOro aHaiaHu3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
W3YYalOTCSd Ha TMPOTSDKCHWHM JBYX JIeT OOydYeHHMs Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHMsl, €CTECTBEHHO JIOTOJHISA APYT JPyra U MOCTETIEHHO HACHIIIASICh HOBBIMU
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TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsIeT B cebe cojep’kaHhe HECKOJbKMX MaTEMaTUYECKUX NUCIMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKU aHaJIu3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe toro
KaK oOydJaromuecs OBJaJIeBalOT BCE Oojiee MIMPOKHUM MaTeMAaTUYECKUM ammaparom,
y HHUX T[OCIEA0BAaTeNIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0O MOJENIb PEAJIbHOW CHUTYyallMd, HNPUMEHATh 3HAHUA, I1OJTY4YCHHbBIE
B yueOHOM Kypce «Anredpa W Hadajga MaTeMaTHMYECKOTO aHalIHM3ay, IS PELIeHUs
CaMOCTOSITENIbHO  c()OpMYyJIMpPOBAaHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYMCICHUS 3aBEPIIACT
¢bopMupOBaHHE HABBIKOB HCIIOJNIB30BAHUSA JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMs 0c000€ BHUMAHUE yensieTcsl GOPMUPOBAHUIO MPOYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d HCIOJb30BaHUE pPa3iIUYHbIX (OpPM  3amucu
JEUCTBUTEIBHOTO YHMCIIA, YMEHUE PALMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMHM, J1€JIaTh
OPUKHUJKY, OLEHUBATh pe3yibTar. OOydaromuecs MOMydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUM C YUCIaMU, 3alIMCAHHBIMU B CTaHIApTHOU dopme,
VCITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHMS YACIIOBBIX BBIPAKEHUN.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yUyeHHs Ha YPOBHE CPETHEr0 00LIero 00pa3oBaHUsl, TOCKOJIbKY
B KaXJOM pa3fesie IporpamMmbl MPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad.
OOyuaroiuecs: OBJIaICBAIOT PA3IUYHBIMU METOAAMH PEIICHUS LEJIbIX, pAallMOHAIBHBIX,
UPPaLMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U UX cucteM. [lomydeHHble yMEHHs UCTIOB3YIOTCSI IPU UCCIIEA0BAHUN (DYHKIIA
C TMOMOILIBIO MPOU3BOAHOW, PEUICHUH MPUKIAAHBIX 3aJad U 337a4 Ha HaXOXKIACHHE
HauOONbIINX M HAUMEHBIIWX 3HAaYeHUM (QyHkuuu. JlaHHas conxepkareibHas JMHUA
BKJIIOYAET B ce0sl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUEThI MO (Popmyiiam,
npeoOpa3oBaHusl LEIbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX
BBIPOKEHMI, a TaKXe BBIPAXXEHUM, coJepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHHUIO anredpandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00yYarommxcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PACCyXKJI€HUW, pabOThl C CUMBOJIBHBIMU (OpMaMu, MpPEACTABICHHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJI€ PABEHCTB U HEPABEHCTB. Anrebpa npe/araer
3 PeKTHBHBIE HHCTPYMEHTHI JJISl pEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4,
HarJIAHO JEMOHCTPUPYET CBOU BOBMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JUHUA «DyHKIMM U TpaduKuU»  TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIENOBAaTENbHOCTh  HM3yYEHHs  Marepuana. V3ydeHune  CTENeHHOM,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBONCTB U
rpaukoB, HUCHOJIb30BaHUE (YHKUMHA A peuieHus 3anad U3 APYrux y4eOHbIX
IPEIMETOB U PEAIbHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAJIN30M, TaK U
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C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMAHUE YACNIAETCS
(dbopMUPOBaHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3INuYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUU HAIEJICH Ha Pa3BUTHE YMEHUHN U HaBBIKOB, MMO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B PA3TUYHON (OopMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocooCcTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHass suHui «Hagama wmarematmdeckoro aHanmusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTEMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIEAOBATH U
CTpOUTH Tpaduku (YHKIHM, OMpPEensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAUCHUS,
BBIUUCIIATH IUTOMAAN (QUryp W OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. CozeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIeld PealbHBbIX CUTYallHi, HAaXOXJACHUS HAWIYYIIEro PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3a7adax.3HaKOMCTBO
C OCHOBaMHM MATEMaTHYECKOr0 aHallu3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOIO,
(GbopMaIbHO-TOTHUECKOTO ¥ KPEAaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUU
pacro3HaBaTh MPOSIBICHNUS 3aKOHOB MAaTEMaTHUKU B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxxarenpHO-MeTOIMYECKasT JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TeOpETHKO-MHOKECTBEHHBIE MTPEICTABICHHUS
NPOHU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTHMKH W TpeiaraloT Hambosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3iesibl MaTeMAaTHKU U €€ TPUIIOKEHUH,
OHM CBSI3BIBAIOT pPa3HbIE MaTeMaTHUECKHe TUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
Ba)XHO /1aTh BO3MOKHOCTh 00y4Jar0IIeMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTHKHU U MCIIOIh30BaTh €TO0 JUIS BRIPAKEHHUSI CBOMX MBICTICH.

B yuebGHOM Kypce «Anredpa U Hadaja MaTeMaTUYECKOro aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMATHUYECKOTO MOJICTMPOBAHMS, KOTOPBIE MPHU3BaHbI CHOPMHUPOBATH
HaBBIKM TOCTPOCHHSI MOJIENEeH peanbHBIX CUTYyallMid, HUCCICNOBAHUS ASTHUX MOJETCH
C TOMOINBIO ammapara aiareOpbl MU MaTeMaTHYeCKOro aHalu3a W HHTEepPIpeTaluu
MOJyYEeHHBIX PE3yJabTaTOB. TakWe 3aJaHus BIUICTEHHl B KaXKIbIM W3 pPa3/IelioB
IpPOrpamMMbl, MOCKOJBbKY BECh MaTepHall  y4eOHOro Kypca LIMPOKO HCIOJIb3YyEeTCs
JUIS peIlieHus] TPUKIAAHBIX 3amad. [Ipu permeHnHn peanbHbIX MPAKTHUYECKUX 3aaad
oOyyJarouyecsi pa3BUBAIOT HAOMIOJATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIHOJb30BaTh AHAJOTHIO, O0000ATh U  KOHKPETU3UPOBATh
npobieMy. JlesTensHOCTh TI0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a71a4
OpraHu3yeTcsi B MpOLEecCce M3YUYEHHUs BCEX TeM y4deOHOro kypca «Asuredbpa v Hauyajia
MaTEMaTUYECKOrO aHATU3ay.

OO61iee yncio YacoB, PEKOMEHIOBAaHHBIX (heliepanbHON pabodeid mporpaMMont st
U3y4YeHus: yuyeOHOro kypca «Anredpa M Hadaja maTemMaTH4eckoro anamuza», — 170
yacoB: B 10 kimacce — 68 yvacoB (2 uaca B Hezaenmo), B 11 kimacce —102 gaca (3 yaca B

HEJIETIO).
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B manHnoit paboueii mporpamme 1 gac B 10 kitacce mo6asiieH u3 yactu, GOpMHUPYEMOM
y4acCTHHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHUH, UTOTO HA M3yUYEHHE Kypca «Anredpa u
HayaJla MaTeMaTuueckoro aHaiauza» B 10 u 11 knacce orBoautcs mo 102 gaca (3 yaca B
Henento), utoro 204 gaca 3a 2 roga oOy4eHusl.

HPEAMETHBIE PE3YJIBTATHI

K konity oOyuenus B 10 kiacce oOydaromuiicss HOTYYUT CIAEAYIOUINE TPEAMETHBIC
pe3ybTaThl:

Ywucsia 1 BLIYUCIICHUS:

OIEpUPOBATH MOHATUAMU: PAllMOHAIBHOE U JEHCTBUTEIBHOE YNCI0, OOBIKHOBEHHAS
U IecATUYHAas 1po0b, MPOIICHTHI;

BBITIOJIHATDh apU(PMETUUYECKUE OIEpalliy C PAIlMOHAIBHBIMU U JIEUCTBUTEIHHBIMU
YUCJIaMHu;

BBINIOJIHSATH IPUOJIMKEHHBIE BBIYUCIICHMS, UCTIONb3Ys MPAaBUIIa OKPYIJICHHUS, e1aTh
MPUKHUJKY U OLIEHKY PE3YyJIbTaTa BRIYUCICHUI;

OTepUPOBATh TMOHATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3alUCA  JEUCTBUTEIBHOTO YHUCJIA, KOPEHb HATypaJIbHOW CTENEHW, HCIO0JIb30BaTh
MOIXOIAIIYI0 POPMY 3alUCH ICUCTBUTEIBHBIX YUCEIT JIsl PeIICHUS IPAKTUYECKUX 3a/1a4
Y TIPEJCTABIICHUS JaHHBIX;

ONEpPUPOBAaTh MOHSATUAMHU: CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO YIIa,
UCIOJIb30BaTh 3allUCh IPOMU3BOJIBHOTO YIJIa 4epe3 OOpaTHble TPUTOHOMETPUUECKUE

byHKIUN.

YpaBHeHMS U HEPABEHCTBA:

OIIEPUPOBATh IOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
pallMOHAIBHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBITIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN U periaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBITIOJIHATh  NMPE0Opa3oBaHUsl IIEJBIX, pAlUOHAIBHBIX U  HUPPANHUOHATBHBIX
BBIPAKECHUN W PELIaTh OCHOBHBIC THUIIBI LIEJIBIX, PALUMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MIPUMEHATh YPAaBHECHHUS WM HEPABEHCTBA U1 PELICHUS MAaTeMaTUYECKHUX 3a4ad U
3a/1a4y U3 pa3IuIHBIX 00JacTe HAYKH U peaJbHOM KU3HHU;

MOJIEJIMPOBaTh pPealibHbIe CUTYallMM Ha SI3bIKE alreOpbl, COCTABISTH BBIPAXKEHMUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEAOBATH IOCTPOCHHBIE MOJECIIH
C UCIOJIb30BaHUEM ammapara anreOpsl.

DyHKIUM U rpadukn:

ONEepUPOBATh MOHATHAMH: (YHKUHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
oTpe/ie]ICHUs] 1 MHOYKECTBO 3HAYCHHUH (yHKIMH, rpaduK (YHKIINH, B3aUMHO OOpaTHBIE
byHKIINY;

ONEpUPOBATh IMOHATUSAMHU: YETHOCTh M HEUYETHOCTh (YHKIUM, HYIM (YyHKLHUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
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UCIO0JIb30BaTh rpadKu PYHKIUHN J1s1 pellIeHUs ypaBHEHUMH;

CTPOUTh M YHUTaTh TpaduKu JTUHEHHOW G(YHKIMHM, KBaJpaTUYHOW (PYHKIUH,
CTENEHHOM (PYHKIIMU C LEIBbIM MOKa3aTeseM;

UCIO0JIb30BaTh Tpaduku GYHKUUN ISl UCCIEOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH
IpU pEUICHUU 3aJa4 U3 JAPYTUX YYEOHBIX MPEIMETOB U PEalbHOM KU3HU, BBIPAKATbH
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIIMYNHAMH.

Havyasa MaTeMaTH4eCKOIro aHAJIN3a:

ONEepUpOBaTh  IMOHATUSMU: MOCJIEIOBATEIbHOCTh,  apu(MeTHyecKass |
reOMETPUYECKast IPOTPECCUU;

OTIEpUPOBATH MOHIATUAMH: OECKOHEUHO yOBIBAIOIIAsi TEOMETPUUYECKask MPOTPECCHUs,
CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM MPOTPeCCUu;

3a/1aBaTh MOCJEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

HCIIOJIb30BaTh CBOWMCTBA MOCIJIEIOBATENBHOCTE M MPOrPECCHIl A pEelIeHUs
peanbHBIX 3a/1a4 NIPUKIAAHOTO XapaKrepa.

MHo:xecTBa 1 JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPAIIMN HAJI MHOKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN aIapar g ONMHUCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX YUEOHBIX IPEAMETOB;
OIIEpUPOBATH MOHATUAMU: ONPEIECICHUE, TEOPEMA, CIICICTBUE, JOKA3ATEIBCTBO.

K koHiry oOyuenus B 11 ki1acce o0yyaromuiics MoxyduT CIEIYIONINE MPEIMETHBIE
pE3yJIbTaThI:

YucJia v BbIYHCTIECHUA:

OIEpUPOBATH MOHATUAMHU: HATYpPaJIbHOE, IEJI0€ YHUCIIO, MCMHOJIb30BATh MPHU3HAKH
JEIUMOCTH ULEJbIX YHUCEN, PA3JI0KEHUE YMCIIA HA MPOCTHIE MHOXKHUTEIN JJIs1 PEUICHUS
3ajad4;

ONEPUPOBATH MOHATHEM: CTENEHD C PALIMOHATBLHBIM ITOKA3aTEJIEM;

OTICPUPOBATh TOHATHAMU: JIoTapudM 4YHCIIA, JCCATUYHBIE M HATypalbHBIC
JgorapuMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTEMEHU Ui MPeoOpa3oBaHMs BHIPAKEHUU, ONEPUPOBATH
MOHATUSMU: IIOKA3aTEJIbHOE YPAaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
MOKa3aTeIbHbIX YPABHEHUM U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaHMSI BRIPAKEHUH, COJIEPKAIIUX JIOTapu(MbI, OTIEpUPOBATH
MOHATUSIMU: JIOTApU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIaTh OCHOBHBLIC THIIBI

Jorapu(pMUUYECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PEIICHUS MTPOCTEUIIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHUSIMHU: CHCTEMA JIMHEMHBIX YPAaBHEHHU U €€ pelleHue,
MCIIOJIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUM JJIsI PELIEHUS TPAKTUYECKUX 3314,

HAXOJUTh PEHIEHUS NPOCTEUIINX CUCTEM M COBOKYINHOCTEW pPalOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;
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MOJCINPOBATL PCAJIbHBIC CUTyallUN Ha A3BIKC anrerLI, COCTaBJISITh BBIPAKCHUA,
YpPaBHCHUA, HCPABCHCTBA N CUCTCMBLI IO YCJIOBHUIO 3ada4r, UCCIACA0BATh ITOCTPOCHHLIC
MOJICJIU C UCIIOJIb30BAHUCM alllrapara aﬂre6pbl.

DOyHKUMU U TPAPUKHU:

OTIEpUPOBATH MOHATHAMU: MEepHOANYEcKast QYHKIUS, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKM SKCTpeMyMa (YHKIHMHM, HauOoJblliee W HaUMEHbIIEEe 3HAYCHUs
(GYHKIIMM Ha TMPOMEXKYTKE, UCIONb30BaTh UX JUIS MCCIENOBaHUS (PYHKINU, 3aJaHHON
rpaduxom;

ONEpUPOBATh  MOHATHSAMH: TpaduKH  TMOKa3aTeNbHOHM,  JorapupMUUIecKon
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HA KOOPAMHATHOW TJIOCKOCTH U
UCIIONIb30BAaTh JJIS PELICHUS] ypaBHEHU U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaUKU JIMHEHHBIX ypaBHEHHM
¥ MCTIOJIh30BaTh UX JJIS1 PELICHHUS CHCTEMbI TMHEHHBIX YPaBHEHU;

HCTIONB30BaTh Tpaduku (YHKIUMN JJIs1 UCCIIE0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
U3 APYTUX YYEOHBIX JUCIUILINH.

Hayasa maTeMaTH4eCKOro aHAJIM3Aa:

ONEpUPOBATh MOHATUSMU: HENpEpbIBHAS (QYHKLMS, NPOU3BOAHAs (yHKLUH,
UCIIOJIb30BaTh T€OMETPUUYECKUI W (PU3MYECKH CMBICI MPOU3BOJHON [JIsl PEIICHUS
3a/1ay;

HaxOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUHA, BBIUUCIATH IMPOU3BOJHBIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO (PYHKIIUN;

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl MCCIIENOBaHUSA (YHKIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl HCCIIEIOBAHUS K MIOCTPOCHUIO TPaUKOB;

WCIIOJB30BaTh  IMPOM3BOJHYIO U  HAXOXKAEHUA  HAWIYYIIETO  PEUIEHUs
B IIPUKJIQJHBIX, B TOM YUCJIE COUNAIBbHO-3KOHOMUYECKHX, 3a/1a4ax;

OTIepUPOBATh MOHATUSAMU: IIEpBOOOpa3Has U UHTErpaji, HOHUMATh T€OMETPUUYECKUI
U (DU3UYECKUN CMBICI MHTErpasia;

HaXoAWTh TMEepPBOOOpA3HbIE 3JIEMEHTAPHBIX (QPYHKLUMHA, BBIYUCIATH HHTErpal
no gopmyne Herorona—JleliOnuna;

pemars IpUKIAAHBIE 3a7a4d, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO H
(bu3nYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOrO aHaIU3a.

COJAEPXXAHUE OBYYEHUA

10 KJIACC
Yuciia v BbIYUCICHUS
Pammonanpupie uncna. OOBIKHOBEHHBIE W JIECSITHYHBIE JPOOHM, TIPOIICHTHI,
OeCKOHEUHbIE TepruoAnYecKre Apoou. ApudmeTndyeckue omneparuu ¢ parydoHaJIbHBIMU
YuCIaMH, peoOpa3oBaHMs YMCIOBBIX BhIpakeHUH. [IpuMmeHenune npobe u mpoIeHTOB
JUJISL PELLICHUS IPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U peaTbHOW KU3HH.
JlelictBuTenbHbIE  Yucia.  PanMoHanbHBlE M UPPALMOHAIBHBIE  4YKCIIA.
Apudmernueckre omeparuu ¢ JSHCTBUTEIbHBIMU  uuciamu. [IpuOmmkEHHBIC
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BBIYMCIICHHUS, IIPAaBUJIa OKPYIJICHHUs], IPUKHJIKA U OLICHKA PE3YJIbTATa BHIYMCIICHHUM.

Crenenp ¢ nensiM nokazateneM. CtanaapTHas Gopma 3alucH JEHCTBUTEIBHOTO
yucina. Hcnons3oBaHWe mNOAXOAAIMIEH (QOpPMBI 3amucH  ACHCTBUTEIBHBIX YHCE
JUISL PELICHUS MPAKTUYECKHUX 3a/1a9 U MPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYpalbHOU cTerneHu. J(elcTBUs ¢ apuPpMETHUECKUMU
KOPHSIMU HaTypaJIbHOM CTEIEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPAaBEHCTBA

ToxnaecTBa u TOXKIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpUUYECKUE (POPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHeHUA. HepaBeHCTBO, penienue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIbBHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUUIECKUX YPABHEHH.

[IprMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 Pa3IMYHBIX 00JacTell HAyKU U peasibHOM JKU3HH.

DOyHKUHMU U TPAPUKH

@yHkus, cnocodsl 3aaanus pyHkiuu. ['padux PyHkiuu. BzaumuHo oOpaTHbIe
(GyHKUIHU.

OO6nacth omnpeaesneHuss U MHOXKECTBO 3HaueHwi (yHkuuu. Hynmu ¢dyHkumm.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHast (GyHKIHMS ¢ HATypaJIbHBIM M LI€JIbIM MoKa3atenem. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

Tpuronomerpruyeckas OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUUECKUX (PYHKIUI
YHUCJIOBOI'O apryMEHTA.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3Aa
ITocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBaTSIbHOCTEH. MOHOTOHHBIE
IMOCJIEIOBATEIILHOCTH.

Apudmernueckass W TeoMeTpuyeckas mporpeccuu. beckonedHo yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccun. @opMyra CIIOKHBIX TPOLIEHTOB. Mcnoib30BaHUE IPOTPECCUU JIJIs PEIICHUS
peanbHbIX 3aJ1a4 MPUKIIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHoxecTBO, omnepauuu Haj MHOXecTBamu. Jlumarpammel  Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO —armapara Uil  OIKMCAHUsl  PEajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPHU PEIICHUH 3a]1a4 U3 IPYTUX yUYeOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeCTBUE, TOKA3aTEIbCTBO.
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11 KJIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
Crenensb ¢ palmoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTENIEHHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTaprU(pMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUM, COJIEPKAIINX JTOTapUPMBI.

[IpeoOpazoBaHHe BBIPAKEHUN, COAEPKAIIUMX CTENEHM C  PAUUOHAIBHBIM
ITOKA3aTEIIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

CucrTeMbl TMHEMHBIX ypaBHEHHWM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprmeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTUUYECKUX
3a/1a4 U 3a7]a4 U3 Pa3IMUHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DOyHKUMU U TPAPUKH

Oyukuusa. I[lepuonnueckne ¢QyHkuuu. [IpomMexyTkm MOHOTOHHOCTH (DYHKIUH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbobliiee 1 HaMMeHblllee 3HaYeHUue (PyHKIUU
Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIHMH, UX CBOMCTBA U TPAPUKH.

[lokazaTenbHass u JjorapupmMuyeckas (QyHKIUU, HX CBOICTBA M rpaduKH.

Ncnonb3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHHUM U TUHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (yHKUMNH 71 UCCIENOBaHUS MPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NpPU PpEUICHUM 3aJad M3 JPYruxX Y4eOHbIX
MIPEIMETOB U PEAIbHOM KU3HU.

Hayajia MaTeMaTH4eCKOro aHAJIM3a
HenpepeiBable (yHKUIHMH. MeToJ WHTEpBAJOB JJisi PEIICHUS HEPaBEHCTB.
[IpousBoanas pyHkuuu. ['eomerprueckuii U (GU3NUECKUN CMBICIT POU3BOTHOIMA.

[TpousBoaHbIC dNIeMeHTapHBIX QYHKIHI. DOPMYIIBI HAXOXKIECHUS PONU3BOTHOM
CYMMBI, POU3BEJEHHS 1 YaCTHOTO (DYHKLIUH.

[IpumeHeHre TPOU3BOAHOW K UCCIENOBAHUIO (DYHKIMII HAa MOHOTOHHOCTh U
skcTpeMyMmbl. HaxoxxieHre HanOoJIbIIero 1 HAMMEHBIIIEro 3HaYeHus (DYHKIIMK Ha OTPE3Ke.

[IpuMeHneHne MpON3BOIHOM JIJIS1 HAXOKACHUS HAMITYYIIETO PELIECHUS B TPUKJIIAIHBIX
3a/a4uax, s OnpeAesieHus: CKOPOCTH Ipoliecca, 3a1aHHOr0 (POPMYIION Ui TpaduKOM.

[TepBooOpaznas. Tabnuiia mepBoOOPaA3HBIX.

WNurerpain, ero reoMeTpuyeckuii 1 pU3NYECKUil cMbICi. Bbruncienne uHTerpaita
no popmyne HeroTona—JIeitOHuma.
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TemaTH4yeckoe IVIAHUPOBAHUE, B TOM YMCJIE€ C YYE€ETOM paﬁoqeﬁ nporpaMMbl BOCIIMTaAHUA € YKa3aHHEM KOJIHNIECCTBA

4acoB, 0TBOAMMBIX Ha OCBOCHHE Ka)KIIOﬁ TEMBbI.
BocnuraTe/ibHbII NMOTEHIMA JAHHOIO0 Y4eOHOro mpeaMera odecleduBaeT peau3allMi0 CJAeAYIOIIHX LeJieBbIX NMPUOPHUTETOB BOCHHMTAHMA

o0yuarwmuxcsa COO:

1. Pa3BuTHE IIEHHOCTHOTO OTHOILIEHHUS K 3HAHUSM KaK HHTEIUICKTyaJbHOMY pecypcy, oOecreuuBaromieMy Oyaylee 4delloBeKa, KaK pe3ysbTary
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO Y4€OHOTO TPY/Ia;
2. Pa3BuTHE LIGHHOCTHOT'O OTHOILIEHUS K TPYAy KaKk OCHOBHOMY CIOCOOY JOCTHIKEHHMSI KU3HEHHOTO OJIaronoyiydus 4ejoBeKa, 3aJI0Ty ero yCIeurHoro
po(heCCHOHATLHOTO CAaMOOIIPEISIICHUS U OLYIICHUs] YBEPEHHOCTHU B 3aBTPAIIIHEM JIHE;
3. Pa3BuTue 1IEHHOCTHOTO OTHOIIEHHSA K caMHM ce0e KakK X03sieBaM CBOEW CyAbObl, CaMOOIPEACISIONUMCS U CaMOPEATHU3YIOIUMCS JTMYHOCTSIM,
OTBEYAIOIINM 32 CBOE€ COOCTBEHHOE OyyIiee.

10 knacc
Pa3zoen Tema (ocnoenoe codepocanue) OcHogHble 6UObl 0esAmeNbHOCIU 00YUAIOUWUXCA Kon-eo
uacog
MHoecTBa pallMOHANIbHBIX Hnctpykrax mo Th. Hcnonp3oBaTh ~ TEOPETHKO-MHOXKECTBEHHBI  ammapaT — Ams 2
U ICCTBUTENBHBIX UnCel. | MHOMKECTBO, ONepalliy HaJl MHOXKeCTBaMH. JlnarpaMmMel Olinepa—BeHHa. | onucaHuss XojJa pelleHHs MaTeMaTHYeCKUX 3aJad, a TaKke
Pannonaneneie ypasuenus | PanuonanbHble yrciia. OOBIKHOBEHHBIC U IECATHYHBIC APOOH, IPOLICHTH], | PEAIbHBIX NPOLECCOB W ABICHUM, IPH PEMICHUH 3aa4 U3 IPYTHX 2
Y HEpPaBEHCTBA OeCKOHEUHbIE IEPHOANIECKHE TPOOH. yueOHBIX mpenmeToB. OmepupoBaTh HMOHATHSAMHU: PAIIMOHAIBHOE
(14+8 II) ApI/I(l)MeTI/I‘IeCKI/Ie OIIepanMy ¢ pallMOHAJILHBIMU YHCIIAMH, quciio, JIEHCTBUTENILHOE quciio, OOBIKHOBEHHAS Z[p06b, 2
npe06pagoBaHpm YUCJIOBBIX BBIpa)KeHHﬁ. JACCATUYHas ):[p06b, IMPOLECHTHI. Brmmoassate apI/I(l)MeTI/I‘{eCKI/Ie
[Ipumenernne npoOeii U MPOLIEHTOB IS PeIICHHS MPUKIIATHBIX 32129 U3 OI€palliy ¢ PAl[MOHAJTLHBIMU M JICUCTBUTENLHBIMU  YHUCIIAMH, 2
Pa3JInYHBIX OTpacﬂeﬁ 3HAaHUU U peaﬂbHOﬁ JKU3HU. HpI/I6J'II/I)KéHHI)Ie BBIYUCJICHUS, HCIIOJB3Ys MpaBujia OKPYIJICHUA.
HeiictBurenpHble uncna. PanyonanbHble 1 MppallMOHAIBHBIE YUCIA. Henate  NPUKUIKY W OLEHKY  pE3yJbTara  BBIYMCICHHH. 2
Apudmernueckue oneparyy ¢ IeHCTBUTEIEHBIMA YHACIaMHU. OmneprpoBaTh MOHATHSIMH: TOXIECTBO, YPABHEHNUE, HEPABCHCTBO;
TpuOIMKEHHbIE BBIYMCICHHS, IPABMIA OKPYTJICHUS, IPHKUIKA i OLeHKa | UEI0€ H PAIMOHANBLHOE YPABHEHHE, HEPaBEHCTBO. BhMOTHATH 2
pe3yIbTaTa BHIYHCIICHHIA. npeoOpa3oBaHMs LENbIX U pallMOHANIbHBIX BblpakeHuil. Pemath
TOk/IECTBA U TOKAECTBEHHBIE IPEOOPA3OBAHL. OCHOBHBIE  THIIBl  LEABIX  HMPPAlUOHAIBHBIX  YPaBHEHUMH 2
YpaBHEHHUE, KOPEHb YPaBHEHHUSL. 1 HEPABEHCTB. IIpumeHnsaTh panyoHaIbHbIE YpaBHEHHS 2
HepaBeHcTBo, pellieHHe HEpaBeHCTBA. MeTo HHTEPBAIIOB. U HEPABEHCTBA [ PEICHHs MaTeMaTHIeCKuX 3a7a U 3a7a1 U3 2
Bxoonas aomunucmpamugnas KOHmpoavnas paboma (cmapmoentil PasIHHEIX 007aCTe} HaYKH H PeallbHO JKUSHH. 1
KOHmMPOJib)
Pemenne nenpIx u IpoOHO-paMOHATIBHBIX YPABHEHUH M HEPABEHCTB. 2
KontpoabHasi padora no TeMe «MHOKeCTBAa pAllHOHATBHBIX 1
U IeliCTBUTEIbHBIX Yucel. PanonaabHble ypaBHeHHUS
1 HepaBEHCTBA»
OyHKIMH U TpaduKH. OynKIws, criocoOs! 3aganus ¢pyHkuuu. ['padux Gpyrkun. Odnacts OnepupoBarh  MOHATHAMH:  (YHKOHSA, CHOCOOBI  3aJaHUS 2
CreneHs C neIbM OTIpe/ICICHUS] 1 MHOXECTBO 3HAYCHUH (PYHKINH. (GyHKINHM, B3aMMHO OOpaTHbIE (QYHKIMH, OONACTh OMpEICTCHUS
[OKa3arejaeM Hymu ¢pynkimu. [TpomexxyTkn 3HaKONOCTOSTHCTBA. YETHBIE M HEUETHBIE Y MHOXKECTBO 3HAa4eHUH (QyHKIMH, Tpaduk QyHKIUH, YETHOCTH 2
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(6 u+7 ) (yHKIHH. W HeYETHOCT,  (QyHKIMM, Hymd  (QYHKIHH, OTPOMEKYTKH
B3anmMHO 00paTHBIC QYHKITUH. 3HAKOIOCTOSHCTBA. BBINONHATH MpeoOpa3oBaHUS  CTEMEHEH 2
Creniensb ¢ nenbiM nokaszareneM. CtanaaptHast (opMa 3annucH CuenbIM MokasaTeneM. Fcnonb3oBaTh cTaHAapTHyI (opmy 2
JICHCTBUTEIHHOTO uncia. Vcrnonbp30Banue moaXo et popMel 3amucu 3aIucu JEACTBUTEIBHOTO quca. DopMynupoBaTh
JIEACTBUTENIBHBIX YHUCEI [l PEIICHUs IPAKTUUECKUX 3a]1a4 U Ipe- U WTIOCTPUPOBATH Fpa(i)lfl‘leCKI/I CBOMCTBA CTENEHHOU q)yHKHI/II/I-
CTaBJICHHUsI TaHHBIX. Bripaxate QopMmymamMu 3aBUCHMOCTH MEXAY BEIMYMHAMHU.
CrenieHHas QyHKIUS ¢ HATYPaJIbHBIM U IeTBIM TIoKa3zateneM. EE cBoiicTBa Hcnone3oBate 1udpoBbIe pecypesl [ IOCTPOeHUs IpadHKOB 4
U rpaduk (GYHKINU ¥ N3YYEHUS HX CBOICTB.
KontpoabsHnas padora no teme «®@ynkuun u rpapuku. CteneHb 1
¢ LeJIBIM IOKa3aTeaeM»
ApupMeTHaecKuii KopeHb Apudmernyecknii KOpeHb HATypalIbHOM CTENECHH. ®opMynHpoBaTh,  3alUCHIBATE B CHMBOJIMYECKOH  opme 4
N—oii creneHu. JeiicTBus ¢ apu(MeTHISCKIMH KOPHSIMH N—0# CTETIeHN. U WUIIOCTPUPOBATh NpPUMEPAMHU CBOWCTBAa KOPHS N-OM CTEIEHH. 4
I/IppaI_[I/IOHaJ'IBHBIe Pemmenue HppalyoOHaIbHbIX ypaBHeHI/Iﬁ 1 HCPpaBCHCTB. BrimonaaTe HpeO6paBOBaHI/I$[ HppanuOHAJIbHBIX BLIpa)I(eHI/II‘/'I. 4
YpaBHCHUS U HCPABCHCTBA CBoiicTBa 1 rpa(l)l/n( KOpHS Nn-ou CTEIICHU Pemrats OCHOBHBIC THIIBI HppanruOHaJIbHbIX ypaBHeHI/Iﬁ 4
(18 u+1 1) TToBTOpeHHE 1 0606IIEHIE 3HAHMI U HepaBeHCTB. [IpUMEHATH [Ans peleHus pasIddyHbIX 3ajad 2
KoHnTposbHast paGoTa no TeMme «ApupMeTHIecKHii KOpeHb n—oii MpPAUNOHATBHBIC YPaBHCHHs M HepaeHcTBa. CTpOHMTH, 4MTaTh 1
crenenn. UppannonaabHble ypaBHeHHsI H HEPABEHCTBA» rpaduk KOpHs n-oii creneHu. Mcnone3oBath HuQpOBEIE pecypChl
JUISL IOCTPOCHUS TpauKoB HYHKIMN M U3YUCHUS X CBOICTB
®opMyibl TPUTOHOMETPUH. CuHyC, KOCHHYC U TAHT€HC YHCIOBOTO apryMEHTA. OnepupoBaTh  MOHATHSIMH:  CHHYC, KOCHHYC U TaHT€HC 2
Tpuronomerpuyeckue TpuroHoMeTpuvecKas OKPYKHOCTb, ONIPEICIICHHE TPUTOHOMETPUYECKUX | IPOM3BOJILHOTO yria. Mcrnonabp30BaTh 3a1MCh MPOU3BOJILHOIO yIila 2
ypaBHEHHUs (hYHKIMH YHUCIIOBOTO apryMEHTA. 4yepe3 0OpaTHBIC TPUTOHOMETPUYCCKUE (YHKIMH. BBIMTOIHITH
(22 4 +6u) OCHOBHEIE TPUTOHOMETPUYECKHE (DOPMYJIBL. npeoOpa3oBaHUsl TPUTOHOMETPHUYCCKUX BBIpAKCHHH. PemaTh 8
[Tpeo6pazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUI. OCHOBHBIE THIIbI TPMTOHOMETPHYECKUX yPABHEHUM 3
ApKCHHYC, apKKOCHHYC U apKTaHTEHC YHCJIOBOTO apTryMeHTa 2
Penienue TpUroHOMETPUUECKUX YPAaBHEHUM .. 8
[ToBTOpeHne u 06001eHNe 3HAHUHT 2
KonTpoJsbHasi padora no treme «@opMyJibl TPUTOHOMETPHU. 1
TpuronomerpuyecKue ypaBHeHHsI»
ITocnenoBarenpHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MOCIEI0BATEIHLHOCTEH. OnepupoBaTh MOHATHUSIMHU: MOCJIeI0BATENIbHOCTb, 2
u nporpeccuu (5 u+1 4.) MOHOTOHHEIE MOCIEIOBATENEHOCTH. Apr(MeTHUECKas B TeOMeTpUIecKas | apupMeTHIecKass W reoOMeTpHIecKas MpOTPecCHH; OCCKOHEYHO
MIPOTPECCHHU. yOBIBaroImasl TeoMeTpryecKas Mporpeccus, cymMma OeCKOHEYHO
BeckoHeuHO yOBIBaIOIIAst TEOMETPHUYECKAsI TPOTPECCHSI. yObIBaroOIIell  reOMETPUYECKOH  MPOTPECCHH. 3anaBartb 3
KOHTpOJIbHaﬂ paﬁoTa no teMe «IlociieqoBaTeILHOCTH U nporpeccuny | IOCJICIOBATCIIBHOCTH  Pa3IMIHbIMHA criocobamy. HpI/IMGHHTB 1
(hopMyITy CIOXHBIX MPOLEHTOB JUIs PEIICHUS 3a7a4 U3 PeabHOM
MPaKTUKA (C HCHOJB30BAHUEM KaJbKyJsITOpa). lcmoib30BaTh
CBOMCTBAa IIOCJEAOBATEIbHOCTEN U IPOTPECCUl AJI pelIeHUs
peanbHBIX 3aa4 MPUKIIATHOTO XapaKTepa
[ToBTOpenue, o6o0mEeHMe, ITpodopreHTaIOHHBIH YPOK [IpuMeHATP OCHOBHBIE TIOHATHSA Kypca anreOpsl W Havam 1
cucremaru3anys 3HaHui (3 OCHOBHBIE TIOHSATHS Kypca aareOpsl M Hayajl MaTeMaTHYSCKOTO aHan3a | MATEMaTHYeCKOTO aHalW3a I pEIleHUs 3a1ad U3 PpealbHOU 11
g+ 114.) 10 kmacca, 06001IEHHE U CUCTEMAaTH3alUs 3HAaHUH JKU3HU U IPYTUX HIKOJIBHBIX AUCIUTUINH
IIpomexkyTOoUYHAsl aTTeCTAMA: HTOTOBasi KOHTPOJIbLHAsI padoTa 3a 2
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Kypc¢ «AJIreﬁpa H HaYaJJa MATCMATH4YC€CKOTI0 aHAJIN3A)»

HUTOrOo 102
11 kJyacc
CreneHp ¢ paroHAIEHBIM Wncrpykrax no Th. Crenens ¢ pannoHanbHEIM MoKa3ateneM. CBoiictBa | @opMynupoBarh,  3alHCBIBaTh B CHMBOJIMYECKOH  Qopme 2
MOKa3aTeJIeM. CTEICHHU. U WIIIOCTPHUPOBATh NPUMEPAMH CBOMCTBa cremeHH. [IpuMeHsATH
INoxazatenpHas GyHKIMA. [TpeoOpa3oBaHue BRIpRKEHUH, COAEPIKAIINX PAlMOHAIBHBIE CTCIICHH. CBOWCTBAa  CTENEHM Ui  IpeoOpa3oBaHWsA  BBIPAKCHUIL. 2
Iloxa3aTenbHble ypaBHEHUS INoka3aTenbHBIE YPABHEHHS U HEPABEHCTBA. ®dopMynHupoBaTh ¥ WILIIOCTPUPOBATh TrpaMyecku CBOMCTBa 3
1 HepaBeHceTBa (12 4.) BxooHas adMunucmpamuenan KOHMpoibHan paéoma (cmapmoebiii nokaszaTeJapbHOW  QyHKuuMW.  Pemiath  OCHOBHBIE  THIIBI 1
KOHMPOb) MOKa3aTeJIbHbIX  ypaBHEHUN U HepaBeHCTB. lcmomnb3oBaTh
[TokazarenbHast pyHKUMs, e€ cBOWCTBA U rpaduK uuhpoBbIC  PeCYpChl  JUisi  [OCTPOCHHs IPaduKoB  (yHKLUH 2
O06o01eHNe 1 CHCTeMaTU3allHs 3HAaHUH 110 TeMe ¥ M3YHEHUS UX CBOHCTB 1
KontponbsHas padora no teme «CTeneHb ¢ paliioOHAJbHBIM 1
noka3areiieM. IloxkasatenbHas pynkuus. [lokasaTeabHble ypaBHeHUs
H HepaBEeHCTBa»
Jlorapudpmudeckas Jlorapu¢m uncna. JlecsiTHYHbIC U HATYPAJIbHBIE JOTApU(PMBIL. ®dopmynupoBaTh,  3amUChIBaTh B CHMBOJIMYECKOW  (opme 3
GyHKIHSA. IIpeoOpa3oBaHue BRIPAKCHUH, COEPIKANTUX JTOTaPH(PMBEI. Y WLTIOCTPUPOBATH puMepaMu CBOICTBa norapudma. 2
Jlorapugmuueckue Jlorapudmuueckue ypaBHCHHS U HEPABCHCTBA. BreimonusaTe  mpeoOpa3oBaHUs — BBIPAKEHUH,  COAEpPIKaIINX 3
YPaBHCHUS U HCPABCHCTBA HOFapH(bMI/II{eCKaﬂ q,yHKqu, eé CBOICTBA U rpa(bI/IK norapm(i)MLI. @opMyIUpOBaTh U WIIHOCTPUPOBATH rpa(bnquKI/I 2
(12 9) 06061LIeHNE U CUCTEMATH3AIM 3HAHHIA [0 TeMe cBo¥icTBa JorapuMudecko QpyHKIMH. PemaTs OCHOBHBIC THITBI 1
KoHTpoabHast pa6oTa 1o Teme «Jlorapudpmuueckas GpyHKuus. norapu()MHUYECKNX ypaBHEHUH U HepaBeHCTB. lcmonb3oBath 1
JlorapudMuyeckue ypaBHeHHsI M HEPABEHCTBA» HQPOBBIC  PECYPChl  JUIs  MOCTPOCHHs TpaukoB  yHKImit
W M3YYCHHSI WX CBOMCTB. 3HAaKOMHTBHCS C MCTOpUEH pa3BUTHS
MaTeMaTuK{
Tpuronomerpuueckne Tpuronomerpudeckas pyHKIHs y=COS X, ee CBOMCTBa U rpaduK. OmneprpoBath MOHATHEM Ieproauueckas QyHKIus. CTpOuTs, 2
GYyHKIMH 1 UX TpaduKH. Tpuronomerpryeckas GyHKIHS y=SiN X, ee CBOHCTBa U rpaduK. aHAIN3UPOBATh, CPABHUBATH I'Pa(UKN TPUTOHOMETPUIECKUX 2
TpI/IFOHOMeTpI/IquKI/Ie TpHFOHOMeTpH‘IeCKaSI (byHK]_[H;[ y=tg X, y=Ctg X, UX CBOICTBA U rpa(l)p[[q/[_ (byHKHI/If/'I. (DOpMyJ'II/IpOBaTb 1 WTIOCTPUPOBATH rpa(bnqecm/l 1
HCPABCHCTBA HpI/IMepBI TPUTOHOMETPUYECKUX HEPABEHCTB CBOMCTBA TPUTOHOMETPUICCKUX (byHKI_[I/If/’I. Pemats HpOCTefILHHe 2
(CR))] O6ob6ILIEH e U CHCTEMATU3AIMS 3HAHMM [0 TEME TPUrOHOMETpHUECKHe HepaBeHCcTBa. Mcronb3oBaTh rpaduku s 1
KonTposabnas padora no reme « Tpuronomerpuyeckune GyHKINH U MX PeIIeHHs TPUTOHOMETPUIECKUX HepaBeHCTB. Mcnonb30BaTh 1
rpaduxu. TpuronoMerpuyecKne HepaBeHCTBA mugpoBrIe pecype s nocTpocHus rpadukos dyHKimii
1 M3YYEHHS UX CBOWCTB
[IpousBonnas. [Ipumenenne | HenpepsBHbIe QyHKINMH. MeTox MHTEPBAJIOB AJIS pelIeHUs] HepaBeHCTB. | OneprnpoBaTh HOHATHSIMHU: HENPEPHIBHAS (QYHKIHS; IPOU3BOIHAS 2
MPOU3BOTHOM (24 1) ITpomsBoaHas GpyHkIMN. OU3NUECKHIA CMBICT IPOU3BOTHOM. ¢dynakuu. Mcnonb30BaTh TeOMETPUISCKUN U QU3UIECKHUI CMBICIT 2
TIpousBoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHH. NPOU3BOAHON A pemenus 3azad. Haxoauts npousBOAHBIE 2
HpOI/BBOI[HBIe 3JIEMEHTAPHBIX q)yH](]_H/If/'I_ 3JIEMCHTAPHBIX q)yHKI_H/II\/'I, BBIUYHUCIIATH IIPOM3BOAHBIC CYMMEBI, 4
T €OMETPUUIECKHiT CMBICIT TPON3BO/THOIA. MIPOM3BEICHUS, YaCTHOTO (pyHKIHH. VcTIONB30BaTh MPOU3BOIHYIO 3
TIpHMeHEHHE IPOM3BOIHOM K HCC/IEI0BAHMIO (DYHKLHA HA MOHOTOHHOCTS | /U1 MCCIENOBaHHs QYHKIMH HA MOHOTOHHOCTH H 9KCTPEMYMBI, 4
¥ SKCTPEMYMBb. MPUMEHSATH PE3yJIbTaThl HCCIIEI0BAHMS K IOCTPOSHUIO TPA(UKOB.
Haxosxienue HauGONBIIETO W HAUMEHBIIETO 3HAYEHUs (PyHKIMN Ha [IpuMenAT:  NPOM3BOHYIO /Ul HAXOJICHUS  HAMIYHIIEro 3
pemeHus B IIPUKJIQIHBIX, B TOM qucie COLIMAJIBHO-

OTpe3Ke.
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[IpumeHeHHne MPOU3BOAHON TSI HAXOXKICHNS! HAMITYUIIETO PEIICHHs
B IIPUKJIIHBIX 33/1a4aX, JUIsl ONPEAEICHHs CKOPOCTH TIpoliecca, 3a1aHHOTO
¢dhopmynoii uam rpadukom

O9KOHOMMUYCCKHX, 3ajadax. 3HAKOMHUThCS CHCTOpHeﬁ pa3BUTHUA
MATEMaTUYCCKOI'O aHaJin3a.

O0o01eH e U cucTeMaTu3anys 3HAHUH 10 TeMe 1
KonTpoabnast padora no teme «IIponssognas. Ilpumenenue 1
TPOM3BOIHOI

WuTterpan u ero [lepBooOpazHast. OnepupoBaTh HOHITUSMHU: NepBooOpasHas, nurerpai. Haxoaurs 1
pUMEHEHNE Tabnuna nepBooOpasHbIX. MepBOOOpPa3HBIC IEMEHTAPHBIX (DYHKIUH; BBIYUCIATH HHTETPAT 2
(99) WHTerpa, reOMeTpUUECKU U (pU3MIECKUI CMBICI MHTErpaJa. no Qopmyne Herorona—IJleiionnna. 3HAKOMHMTBCS C UCTOpHEH 2
Brruncienue unrerpaia no ¢opmyne Hetorona—JleliOHuna Ppa3sBUTHSA MATEMATUIECKOTO aHAJIN3a 2
O0o01eHye U cucTeMaTu3anus 3HAHUH 10 TeMe 1
KonTponbnast padora no teme « MHTerpaJj u ero npuMeHeHue» 1
CucreMbl ypaBHEHHM CucreMbl TMHEWHBIX YpaBHEHUN. PellleHrie NpuKiIaaHbIX 3a1a4 OnepupoBaTh MOHATUSAMH: CHCTEMA JIMHEHHBIX YpaBHEHHH U €€ 2

(12 9) C IOMOUIbIKO CUCTEMBI JINHEHHBIX YPABHEHHI. pemienue. Mcnonp30BaTh CUCTEMY JMHEWHBIX YpaBHEHHH IS
CucteMbl H COBOKYITHOCTH LEIBIX, PAllHOHAIBHBIX, HPPAllNOHAIBHBIX, peleHns NpakTHYeCKuX 3a1a4. HaxoauTs penieHus npocTenmmx 3

MIOKA3aTEIbHBIX, JIOTApH(PMUUECKIX YpaBHEHUH 1 HEPABEHCTB. CHCTEM U COBOKYITHOCTEH panmoHaIbHBIX ypaBHCHHI
Hcnosnb3oBanue rpadukoB PYHKLMIA [Uisl peLIeHHs] yPaBHEHUH U cucTeM. | W HepaBeHCTB. Mcmonbsosars rpaduku GyHKUmH 171 perneHus 2
[IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO ypaBHeHHIl. MoIenupoBaTh peanbHBIC CHTyalMH Ha s3bIKE 4

MaTeMaTHYECKUX 3a7a4 U 33a]a9 U3 pa3InyHbIX 001acTeil HayKu anreOpbl, COCTAaBISTH BBIPAKCHHS, YPAaBHCHMS, HEPABCHCTBA

u pean},Hof/'I JKU3HHU U CHUCTEMBI IO YCJIOBHIO 3aJadu, HCCJICAO0BATH MOCTPOCHHLIC
Kontpoabnasi padora mo teme «CucreMbl ypaBHeHHID» MOJICIIH C HCTIONB30BAHNEM arlniapaTa anreopsl 1
HatypanbHble 1 11eb1e HatypasbHble 1 ieible Ynciia B 33/1a4axX U3 peaJbHO KU3HU. OnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIIO, LEJIO0E YHCIO. 3
qucia (6 1) [pu3HaKy AETUMOCTH IEJBIX YUCE Hcnonp30BaTh MPHU3HAKK JETMMOCTH IIEJBIX YHCENl, PA3IOKEHUE 3

9rcIa Ha MMPOCThIE MHOXKUTEIIN ISl pelIeHus 3aa4
IToBTOpenue, o6o0mEeHNE, OCHOBHBIE OHATHA Kypca anreOpsl 1 Hayall MaTeMaTHYECKOr0 aHaJIH3a, PewiaTh npukIiasinble 3aJa4K U3 Pa3IM4HBIX 00JIacTell HAyKH 16
cucTeMaTH3alus 3HaHU| 000011IeHNe U cHCTeMaTH3aIus 3HaHUH U peanbHOM KU3HU C IOMOILbIO OCHOBHBIX TIOHATHH Kypca
(18 u) IIpomeskyTo4YHasi aTTeCTAlMA: HTOrOBas KOHTPOJILHAsA padoTa 3a anreOphI ¥ Haval MaTeMaTHYECKOro aHainu3a. Beioupars 2
Kypc «Anreépa M HaYaJia MaTeMaTH4YeCKOIr0 AHATU32) ONTHUMAJIBHBIE CTIOCOOBI BEIYMCIIEeHU. Mconb30BaTh 11
pelieHus 3a71a4 ypaBHEHHs, HEPaBEHCTBA U CHCTEMBI YPaBHEHUH,
cBo¥icTBa QpyHKIWIA 1 TpaduKOB
HUTOro 102
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PABOYAS TIPOIT'PAMMA YUEGBHOTI' O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocTh yueOHOro Kypca TI€OMETpUM Ha YpPOBHE CpPEIHEro oOLIEero
oOpa3oBaHHsl OOYyCIIOBJIEHA MPAKTHUYECKONW 3HAYUMOCTBIO METANmpeIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYYEHHsS TE€OMETPUM B HANPABICHUH JIMYHOCTHOIO
pa3Butus oOywarommxcs, (opMupoBaHHMs (YHKIUOHAIBHOW MaTeMaTUYECKOM
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBIX AMCUUIUINH. Pa3Buthe y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOUICHHUM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpaKEeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HAayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAUMBIX JUIsl aJalTalliy B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

o0Opa3oBaHUs, TaK KaK OO0ECHe4YMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOyYaAIOIIMMUCS
NOHATUIHBIX OCHOB T'€OMETPUU U IOCTPOEHUM LETIOYKH JOTUYECKUX YTBEPIKICHHM
B XOJI€ PEIICHUS T€OMETPUUECKUX 3a/]a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS IIPH PELICHUH 33a4 €CTECTBEHHO-HAYYHOTO IIUKJIA,
B YAaCTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0jacTsx JesATeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPY’KaIOILIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUSA U aKTUBHOTO MPEoOpa30BaHUS
neiictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBbEAUHSET
pazHble BUAbl y4eOHOM U  TPYAOBOM  JEATEIBHOCTH, SBJIAETCS  OAHUM
U3 Mpo(eccHoHabHO Ba)KHBIX KauecTB, MIOATOMY aKTyajbHa 3ajada (hOpMHUPOBAHMS
y oOydaronuxcsi TpOCTPAHCTBEHHOT'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUUYECKON
JEATEIBbHOCTH 10 MHOTUM HAIpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3zoBaTesibHOE U OOILIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  TNPUOOPETEHHSs U HCIOJIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIELIM(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELTHOTO MPOAODKEHUS OOpa3oBaHMs MO CHELHAIBHOCTAM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM I€OMETPHUHU.

[IpuoputeTHBIMM 3afayaMyd  OCBOEHMsSI ydeOHoro kypca «l'eomerpum»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBISIOTCS:
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dbopMupoBaHrE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPHI H
OCO3HaHHE €€ B3AMMOCBA3U C OKPY>KAIOIIUM MUPOM;

dbopMHupOBaHUE TPEICTABICHUS O MHOTOTPAHHHWKAX M TejJaX BpaIICHHS Kak
0 BaXHEUIIMX MATEMAaTHUYECKUX MOJIEIAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpE MHOTOTPAHHHMKHU U TEJIa BPAIlICHHUS;

OBJIAJICHNE METOJAaMU pEIICHUs 3a/Jad Ha IOCTPOCHHS Ha H300paKeHUsX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONepUpOBaTh OCHOBHBIMU MOHATUSIMU
0 MHOTOTpaHHUKAX U TeJaxX BpallleHUsI U UX OCHOBHBIMU CBOWCTBaMU,;

OBJIAJICHUE AJITOPUTMAMU PEIIECHUS OCHOBHBIX THIOB 3a1a4, (HOpMHpPOBaHUE
YMEHHUSI TPOBOJIUTH HECJIOKHBIE JTOKA3aTEIbHBIE PACCYXACHUS B XOJE PEIICHUS
CTEPEOMETPUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKAaHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00y4aromumxcs,
MO3HABATENIbHOM  aKTUBHOCTH,  HUCCIEIOBATENbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJICBAHTHOM TE€OMETPHH:
YyMEHUE paclo3HaBaTh IMPOSBICHUS T€OMETPUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CHUTYalUSX U MPU U3YYEHUU APYTHUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh T€OMETPUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKU ammapaT sl pEelIeHHUs MPaKTUKO-
OpPHEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH U  OLECHUBATh  IOJIYYCHHbIC
pEe3yJIbTaTHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 T€OMETPUU  SIBIISAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4eHusi 3aJay, periaeMbIX
HAa YPOBHE WHTYUTHUBHOTO TO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHWE HHTYUTHUBHBIX IPOLIECCOB, MOTHUBUPYET
K JaJIbHEHIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipeanourenue OoTHAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOJy OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTbH MPEIMETHO-
MIPAKTUYECKOM JEATEIIbHOCTU.  Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00ydaromuxcs B Kypce CTEPEOMETPHH MPOBOAUTCS 3a CUET peIIeHHUs 3aaad
HAa CO3J]aHHWE TPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha  ONEPHUPOBAHUC
MpPOCTpaHCTBEHHbIMU oOpazamu. Co3maHue o0paza TPOBOAUTCS C  OMOPOM
Ha HATJISITHOCTh, & ONIEPUPOBaHKE 00PA30M — B YCIIOBUSIX OTBIICYCHHUSI OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHUSI €r0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMHU COJIEPKATCIBHBIMA JIMHUAMH y4ueOHOTO Kypca «l eomeTrpusi»
B 10-11 «xmaccax sBmsttorcs: «MuororpanHukny, «lIpsMple W IUTOCKOCTH
B IIPOCTpPaHCTBE», «Tena BpauieHus», «BeKTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBEM.
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DopMUPOBAHKE JTIOTHYECKUX YMEHHUN PACTIPEAEIISIETCS HE TOJIBKO M0 COAEPKATEIbHBIM
JIMHUSM, HO U TI0 ToJilaM 00y4YeHUsI Ha YPOBHE CPEIHETo 00111ero 00pa3oBaHusl.

Copepxxanne 00pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOGHHUSI TPOTPAMMBI IO TEOMETPUH, pACIpEAENEHHBIM IO ToJaM OOydYeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAZICHHE T€OMETPUUCCKUMU MTOHITHIMH
Y HaBbIKAMU OCYIIECTBISJIOCH MOCJIEI0BATENBLHO U MOCTYNMATENbHO, C COOIIOICHHEM
MPUHIINATIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX MPEJCTABICHUN 00yUalomuXcs, paciupsis u yriayonss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

OO1ee 9ncIo 4acoB, PEKOMEHIOBAaHHBIX (eIepabHON paboueii mporpaMMOn IS
u3ydeHus yaeoHoro kypca «I'eomerpusi» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B
Heneno), B 11 kiacce — 34 yaca (1 gac B Hezelo).

B nanHoi#i paboueit mporpamme 1 yac B 11 kiacce no6aBieH u3 yacTtu, popMupyeMon
y9aCTHHKaMHU 00pa30BaTEIIbHBIX OTHOIIECHUH, UTOTO Ha M3ydeHue Kypca «I'eoMmeTpus»
B 10 u 11 kmacce otBoauTcs mo 68 yacos (2 yaca B Henmeno), utoro 136 yacos 3a 2
rojia 00y4JeHus.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 10 kiacce oOydaromuiics MOJYYHUT CIETYIOIINE
peaIMEeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSAMU: TOUKA, MPSMasi, INIOCKOCTD;

OPUMEHATh AKCHUOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX MPU PELICHUU
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHITHIMH: NAPaUICTFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJIacCCU(PUIMPOBATh B3aUMHOE pPACMOJOXKEHHE TMPSMBIX M IUIOCKOCTEH
B TIPOCTPAHCTBE;

OTepUPOBAThH MOHSATUSIMU: JNBYTPAHHBIA YTOJI, TPAaHU JIBYTPAHHOTO YTJIa, pedpo
JBYTPAHHOTO YIJIa, TMHEHHBINA yTroJ ABYTPAHHOTO YIJIa, TPaayCHast Mepa JIBYTPaHHOTO
yria,

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABWJILHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIUpaMuaa, TMpuU3Ma,
MPSIMOYTOJIBHBIN TIapaJlieienunes, Ky0);

KJ1acCU(PUITMPOBAaTh MHOTOTPAHHHUKH, BBIOWPAsi OCHOBAHUS ISl KJIaCCU(UKAINH
(BBIMTYKJIBIC ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH, MIPABWJILHBIE MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTapaljIeNIeUTIEb]);

OTNEepPUPOBATH MOHATUSAMU: CEKYIas MIOCKOCTh, CEYCHNE MHOTOIPaHHUKOB;

OOBSICHATH PUHIUIIBI TOCTPOCHHUSI CEUCHUM, UCTIOIB3YsI METOJ CIIE/I0B;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BBITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJ CBEPXY, COOKY,
CHU3Y;

peuiaTth 3aJa4r Ha HaXOXIACHHUC ICOMETPHUYCCKHX BCIIMYHH I10 06pa3uaM NI
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QICOPUTMAM, TIPUMEHSSI M3BECTHBIE AHAJUTHYECKME METOABl IpPU PELICHUU
CTaHJapPTHBIX MAaTEMaTHYECKHUX 3a7ad Ha BBIYMCICHUE PACCTOSHUN MEXIY ABYMs
TOYKaMH, OT TOYKH JI0 MPSAMOM, OT TOYKHU J0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;

pemath 3a7a4d Ha HaXO0XKJIEHHE T€OMETPUYECKUX BEIUYHMH IO 00pasliaM WM
aIrOpUTMaM, TMPUMEHSS W3BECTHBIE AHAIUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAapTHBIX  MaT€MaTHYECKMX  3aJad Ha  BBIUMCIEHHE  YIJIOB  MEXAY
CKPEUIMBAIOIIUMHUCS NPAMBIMH, MEXAY MPSIMON U IJIOCKOCTBIO, MEXTY INIOCKOCTSAMH,
JBYTPAHHBIX YIJIOB;

BBIUUCTAT OOBEMBI U IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHMKOB (MPHU3MA,
NUpaMua) ¢ MpUMEHEHHEM (POPMYJI, BBIUMCIATh COOTHOIICHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEHN, 00BbEMaMU MOAOOHBIX MHOTOIPAHHHUKOB,;

ONEepUpPOBATh MOHATUSAMU: CHMMETPHUS B IPOCTPAHCTBE, LUEHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPHI;

U3BJIEKaTh,  IMPEOOpa3oBbBIBAT U HHTEPIPETUPOBATH  HMH(GOPMAIUIO
O IPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (UTypaX, MPEACTABICHHYIO HAa YEpTEXKaxX U
PUCYHKaX;

OPUMEHATh TeoOMEeTpuUecKue (PaxkThl JAJI PEUICHUs] CTEPEOMETPUUECKUX 3a/ad,
IPEANOJIaralouX HECKOJIBKO IIaroB PEUIeHUs, €CIU YCIOBHUS NMPUMEHEHHUS 3a]IaHbI
B sSIBHOHU (popme;

NPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH MIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJIE U KU3HH,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

OPUMEHATh IIOJYYEHHBbIE 3HAHUS Ha NPAKTUKE: aAHAJIU3UPOBATh peajbHbIC
CUTyallUM M TPUMEHSATh HW3YUYEHHBbIE TOHATHS B IIPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4YecKd cPOpMyJIMPOBAHHON MPOOIEMBI, MOIETUPOBATh PEATIbHBIE CUTYallUU
Ha SA3BIKE T'€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
reOMETPUYECKUX TOHATUA M TeopeM, ammapara aiareOpbl, pemaTh MPaKTHUYEeCKHE
3aJlayy, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEIUYHH.

K koHiy 00yuenus B 11 kiacce o0yyaronuiicss Hay4YnuTCA:

ONEepUpPOBaTh TMOHATUAMU: LMIUHAPUYECKas TMOBEPXHOCTh, OOpa3yrolme
HUJIMHAPUYECKON MOBEPXHOCTH, MUIMHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM TOBEPXHOCTH, KOHYC, c(hepruyeckasi MoBEepXHOCTb;

pacrno3HaBaTth Teja BpalleHus (HUIMHAP, KOHYC, cdepa 1 map);

OOBSICHATH CIIOCOOBI MOTY4YEHHSI TEJ BpalCHMS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACOIOKEHHE c(Pephl U MIOCKOCTH;

ONEepUpPOBaTh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CerMeHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJ0s, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;
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BBIUMCIISITH 00BEMBI | TIIOIAIA TTOBEPXHOCTEH TEIl BpaIICHUs, TEOMETPUUECKUX
TEJ ¢ IpUMEHEHUEM (HOPMYIT;

OIEPUPOBATH MOHATHUIMHU: MHOTOTPAaHHUK, BIHCAHHBIA B Cepy W ONMUCAHHBIN
okoJ10 cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITh COOTHOIICHUSI MEXKITY IUIOMAISIMH MMOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN;

n300pakatb wu3ydaemble GUTYpPBl OT PYKH W C TIPUMEHEHHUEM TIPOCTHIX
4epTEKHBIX MHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: BuxI cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BPaIICHHSI;

U3BJICKaTh,  HMHTEPNPETUPOBATH W NPeoOpa3oBbIBaTh  WHGOPMAIUIO
0 MPOCTPAHCTBEHHBIX T'EOMETPHUCCKHUX (UTypax, MPEACTABICHHYIO Ha YEPTEkKax H
pUCYHKaX;

OTIEpUPOBATh MOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHSTH JCHCTBUS CIIOKCHHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB M YMHOKCHHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T;

MIPUMEHSTH TIPABUIIO IMapajuIeIIeUIe/a;

OTIEpUPOBATh TOHATHAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTrOd MEXIy
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB U TMPOU3BEIECHHWE BEKTOpPA HA YKCIIO, YTOJl MEXIY
BEKTOpaMH, CKaJISIpHOE TMPOU3BEIEHUE, PACKIaAbIBaTh BEKTOpP IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MIPUMEHSATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUS CTEPEOMETPUUYSCKHUX 3ajad,
MPEANOJaraloIMX HECKOJIBKO IIaroB PelIeHus, €Cu YCIOBHUS MPUMEHEHUS 3aJIaHbI
B SIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHME 3aJadud Ha TNPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

peraTh 3a7a41 Ha JOKa3aTeIbCTBO MATEMAaTHUYECKUX OTHOIIICHUN U HAXOXKICHHE
TCOMETPUYCCKUX BEJIUYMH TI0 00pas3laM WM alropuT™MaMm, TMPUMEHSS W3BECTHBIC
METO/IbI TIPH PEIICHUH CTaHAaPTHBIX MaTEeMaTUYECKUX 3a]1a4;

MPUMEHSATh  MPOCTEHIINE  MPOTPAaMMHBIE  CPEICTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

NPUMEHATh TOJyYEHHBIC 3HAHUS Ha TMPaKTHKE: aHAIM3UPOBATh pPEaIbHBIC
CUTyallUM W TPUMEHSATh W3yYEHHBIE TIOHATHUS B TMPOIECCE TOMCKAa pEeIICHUs
MaTeMaTH4eCKH CPOPMYIUPOBAHHOMN TIPOOIEMBI, MOJICIIUPOBATh PEATbHBIE CUTYAITHH
Ha $S3bIKE TEOMETPHH, WCCIEAO0BaTh IOCTPOCHHBIE MOJEIH C HCIOJIh30BaHUEM
TCOMETPUYECKUX TIOHSATHM W TEOpEM, almapara ajireOpbl, pemiarh MPaKTUYECKUe
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3aJ1a4u, CBA3AHHBIC C HAXOKJICHHUEM I'COMCTPUUCCKUX BCIINYIHH.

COJEPXAHUME OBYUYEHUA

10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUSI cTepeoMeTpuu. Touka, npsMasi, IIOCKOCTh, MPOCTPAHCTBRO.
[TonsiTne 06 aKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH
Y CIIC/ICTBUS U3 HUX.

B3auMHOe pacnosioxkeHue TpsAMBIX B IMPOCTPAHCTBE: NEPECEKAIOLIMECH,
NapajuiebHbIE U CKpeIUBaroImecs npsamsie. [lapamienbHOCTh NPSMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE: NapajUleibHbIE NPSMbIE B IPOCTPAHCTBE, MAPALICIBHOCTH TPEX
MPSAMBIX, MapaUICNbHOCTh MOPSIMOM M TUIOCKOCTH. YTJIbI C COHAIPaBJICHHBIMU
CTOPOHAMHM, YTOJI MEXIY NPSIMbIMUA B mpocTpaHcTBe. [lapamienbHOCTh MII0CKOCTEN:
MapajuieJbHbIe IUIOCKOCTH, CBOWCTBA IApajUIeNbHBIX IUIOCKOcTer. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYpbl HAa IUJIOCKOCTH: TETpadp, KyO, mMapayjieienumne],
MMOCTPOECHUE CCUCHUU.

[lepneHAUKYASIPHOCTh OPSIMOM M TUIOCKOCTH: TEPIECHAUKYJISIPHBIE TPSIMBIC
B IIPOCTPAHCTBE, MPSIMbIE NTAPAJUIECIIbHBIE U MEPIIEHAUKYJIPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U IUNIOCKOCTH, TEOPEMA O NPAMOMN NEPIECHIUKYIAPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKY MIPSAMOM U TIIOCKOCTHIO, IBYTPAaHHbIN
YTOJI, IMHEWHBIN YIoJ IBYTpaHHOTO yriia. [lepneHankymnsp 1 HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTHU, PACCTOSIHUE OT MPSMOMU /10 IJIOCKOCTH, MPOEKIUs (UTYpPbI
Ha IJIOCKOCTh. lIepneHAnKyIapHOCTh MIOCKOCTEN: MPU3HAK MEPNEHIUKYISIPHOCTH
JBYX INTIOCKOCTEU. Teopema o TpEX NMepHEeHANKYIIsIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOTPAaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas
npusMa, TpaHU U OCHOBAaHMS IPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MblI, OOKOBas U
IIOJIHAs IOBEPXHOCTH Npu3Mbl. [lapannenenumen, npsMOYroabHbIM apaJIeIeIUIIe T

U ero cpoiicTia. [lupamuna: n-yronapHas nupamuia, rpaHd U OCHOBAHHUE NMUPAMUBL,
OOKOBasi W TMOJHAs MOBEPXHOCTh MUPAMUbI, PaBUIbHAS U YCEUEHHAs MUpaAMUJA.
DJIeMEeHThl TNpU3Mbl W nupamuabl. [IpaBuiabHbIE MHOTOTPaHHUKH: TOHSTHE
MPAaBWJIBHOTO MHOTOIPaHHWKA, NpPaBUJIbHAs IpHU3Ma W TMpaBWIbHAsA MHUPAMHJIA,
npaBuiIbHAs TPEyrojbHas MUpamMuaa U MpaBUIbHBIN TeTpa’ap, ky0. IlpeacraBnenue
0 MPABWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, JOJAEKA3Ap U ukocasap. CeueHus IpU3Mbl
Y IAPAMUJIBL.

CummeTprsi B NIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B MUpPaMHUJIaxX, MapajulesIenuIle1ax, MPaBUIbHBIX
MHOTI'OTPaHHHKAX.

Bpruucienue 3J1€eMEHTOB MHOTI'OTPAaHHUKOB! pe6pa, AUaroHalii, yriibl. HJIOHI&I[I)
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OOKOBOW TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOM MPU3MBI, ILUIOIIA]b
OCHOBaHHM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOM Mpu3Mbl. [Lnomans 60xkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH MPABWIBHOM MNHUPAMHUIBI, TEOpeMa O IUIOLAIU
yceuénnoit nupamubl. [Tonstue 06 06bpéMe. OObEM MUPaMUIBI, TPU3MBI.

[TogoOupie Tenma B mpocTpaHcTBE. COOTHOIIECHUS MEXAYy IUIOUIAASIMU
MOBEPXHOCTEH, 00BbEMaMU MOAOOHBIX TEN.

11 KJIACC

Tena Bpalenust

[Munuuapuyeckass MOBEPXHOCTh, 00pa3yrolue MWIMHAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUUECKON MOBEepXHOCTH. [{umuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTD,
oOpasyrolias U oCh, IIIONIaAb O0KOBON U TOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00Opa3yrolIe KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW moBepXxHOCTH. KoHyC: OCHOBaHME U BepIlMHA, oOpa3yromas u
OCh, IUIOIAb OOKOBOM U MOJHON MOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHHUSI U1 OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP, IUIOMIAJb TOBEPXHOCTH CQEPHI.
B3aumuoe pacnonoxenue chepbl U IMIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
IJI01a/1b CEpHI.

N3o0paxkeHue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka MIMHAPA U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIH
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WK TEJIO BPAIICHHUS.

[Tonsatue 06 00BEMe. OcHOBHBIEC CBOMCTBa 00BEMOB Tei. Teopema 00 00béMe
MPSIMOYTOJILHOTO TIapajijiesienurnena u cneAcTBus u3 He€. O0BbEM MUIMHIpa, KOHYcA.
O0BEM mapa u miomaab chepsl.

[TonoOnsie Tenma B mnpoctpaHcTBe. (COOTHONIICHUS MEXAY IUIOMIAAsIMU
NOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TEN.

Ceuenus mwmHapa (MapajyieIbHO U MEPICHIUKYIISIPHO OCH), CEYSHHUS] KOHyca
(mapasmienbHOe OCHOBAHUIO M TIPOXOIAIIEE Yepe3 BEPIIUHY ), CEUSHUS Iapa.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIocKkocTH U B npocTpaHcTBe. ClI0KEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHCiO. Pa3nokeHue BEKTopa IO TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemenne 3aaa4, CBSI3aHHBIX C IPUMEHEHUEM
IIPaBWI JEUCTBUM C BEKTOpamu. IIpsAMoyrosibHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopnunats! BexkTopa. [Ipocrelimue 3a1aun B KOopArHATaX. Y TOJI MEXKIY BEKTOPAMH.
CkaysipHOE TPOU3BEIECHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXKIAY NPSIMBIMH U
IJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBINA METO/I IIPH PELLIEHUN T€OMETPUYECKUX 3a]1a4.
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TemaTH4ueckoe IVIAHUPOBAHUE, B TOM YUCJIE€ C YYETOM paﬁoqeﬁ nmporpaMmsbl BOCIIMTAHUSI C YKa3aHUEM
KROJIMYECTBA 4aC0B, OTBOAMMBbBIX HA OCBOCHHC Ka)I(I[Oﬁ TEMBbI.

10 kaace
Pa3zoen Tema (ocnoenoe codeporcanue) OcHogHble 6UObl 0esAmenbHOCIU 00YUaIOUWUXCA Kon-eo
uacoe
BBeneHue B crepeoMeTpHIo OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKa, IpsAMas, AXTyanu3upoBaTh (aKkThl U METOJbI IUIAHUMETPUH, PEJICBaHTHBIC 1
(10 9) TUIOCKOCTB, TPOCcTpaHcTBO. [IpaBuia nzoOpakeHus Ha teme. [lomyyaTh TpencTaBieHHS O MPOCTPAHCTBEHHBIX (QHTypax,
pHUCYHKaX: H300paKeHHS TUIOCKOCTEH, TTapaieTbHBIX pa3dupate mpocTedIne NpaBUiIa H300paKEHUS J3TUX QUTYD.
IPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA. N300paxkaTh NpsIMyI0 | IUNIOCKOCTh Ha pHCYHKe. Pacro3HaBath
[MonsTHsA: MEepecekaromuecs II0CKOCTH, EPECcEeKaA0IINecs MHOTOTPAaHHHKH, ITUpaMHAY, KyO, Ha3pIBaTh X 3JIEMEHTHI. Jlenats 2
npsiMast ¥ INIOCKOCTb. pUCYHOK Ky0a, THpamMHIbl, HaXxOJWTh OIIMOKHM B HEBEPHBIX
3HAKOMCTBO ¢ MHOI'OTPaHHUKAMHM, U300paKEHHE n300paKEeHUAX. 3HAKOMHUTHCS C CCUCHMSAMH, C METOIOM CIICNIOB; 1
MHOTOTPAaHHHKOB Ha pPUCYHKAaX, Ha IPOCKIIMOHHBIX YepTeKax. | MCIOIb30BATh i1 MOCTPOCHHUSA CCHCHMA MCETOM CJICIOB, KpaTKO
HauajgbHble CBEJICHUSA O Ky6e U IUpaMHUIE, UX pa3BépTKI/I 3allMCbIBaTh IMaru IOCTPOCHUA CCUYCHMUA. Pacnio3naBate BuUJ 2
u Moaenn. CeueHus MHOI'OIPaHHHKOB. CCUCHUA U OTHomeHHﬁ, B KOTOPBIX CCUCHHC ICIIUT pera Ky6a,
ToHsATHE 06 AKCHOMATHYECKOM TIOCTPOSHHH CTepeoMeTpun: | HAXOIMTh  IIOManb cedeHus. Mcnomesosath noxo0ue  npu 4
aKCHOMBI CTEPEOMETPHUH U CJIEACTBUSA U3 HUX pelmleHNH 3a7ady  Ha IIOCTPOGHHE CeYeHUil. 3HAKOMMTHCS
C aKCHOMAaTHYECKUM IIOCTPOCHHEM CTEPEOMETPHHU, C aKCHOMaMH
CTEPEOMETPHH U CICACTBHUSIMH U3 HUX.
WnnroctpupoBaTh  akCHOMBI  PUCYHKaMH W IpUMEpaMu U3
OKpYyKato1ieii 00CTaHOBKH
[MpsiMble 1 IIOCKOCTH B3anmHoe pacronokeHne npsMbIX B IPOCTPAHCTBE: AXTyanm3upoBaTh (aKThl W METOJbI IUITAHUMETPUH, PEJICBAHTHBIC 1
B IIPOCTPAHCTBE. nepeceKaroIuecs, napaiedbHble U CKPEIINBAIOIIHECs TeMe, MPOBOANTH AHAIOTHH. [lepedncisTe BO3MOKHbBIE CIIOCOOBI
[MapannensHOCTD NPSIMBIX TpsIMbIE. pacIioJoXeHuss ABYX HPSAMBIX B IPOCTPAHCTBE, WILIIOCTPHUPOBATH
1 tiockoctei (12 1) [TapannenbHOCTh NPSMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE: uX Ha mnpuMmepax. JlaBaTh ompejaeNeHHE CKPEIIUBAIOIINXCS 1
napajJiesIbHbIe PSIMBIE B IPOCTPAHCTBE; MapajlIeIbHOCTh OpsAMBIX, (OPMYJIMPOBATh MNPU3HAK CKPEIIMBAIOIIUXCS MPSMbBIX
TPEX MPSIMBIX U IPIMEHATh €ro IpH pelIeHHH 3agad. Pacmo3HaBaTh Hpu3MYy,
[TapannensHOCT NPSIMBIX U TNIOCKOCTEH B IIPOCTPAHCTRE: Ha3bpIBaTh €€ 31eMeHTHl. CTPOUTh CEYEHHUs MPU3MBI Ha T'OTOBBIX 1
MapajIeIbHOCTh MPSIMOM ¥ MJIOCKOCTH. yepTekax. llepedncnarte BO3MOXHBIE CIOCOOBI  B3aHMHOTO
VYTbl ¢ cOHanpaBJICHHBIMU CTOPOHAMU PacCTONOXKEHUs MPSIMOI U IUIOCKOCTH B MIPOCTPAHCTBE, NMPHUBOAUTH 1
Yros MeXy NpsIMBIMU B IPOCTPAHCTBE. COOTBETCTBYIOIIME TPUMEpPHl W3 peaJbHON Jku3HH. JlaBath 2
INapannenbHOCTh MIIOCKOCTEN: NapaeslbHble IJIOCKOCTH ONPENCICHAC HapaineIbHOCTH pAMO# 1 TUIOCKOCTH. 1
CBOHCTBa NapaUIeNbHBIX IIOCKOCTEH. dopmynupoBath TpH3HAK NapasieNbHOCTH IpsMoil u TUI0CKOCTH, 1
ITpocreifiye MPOCTpaHCTBEHHBIE (GUIYPHI HA TIOCKOCTH! YTBEPXKACHHE O NPAMOM  MEPECEUCHMA  JIBYX  IUIOCKOCTEH, 1
TeTpasap, Ky0, napasienenumes. TPOXOJAIIMX HePE3 NapallIeNbHble IpAMbIE. Pewats npakTrueckue
TlocTpoenHe cedenuil 3ajadd Ha NOCTPOEHHE CEYeHWH MHOTOrpaHHHKA. OOBSICHATD 2
KounTtposabHas padora no teme «IIpsiMble U MII0CKOCTH Clydan BSAUMHOTO PACHIOIOKCHITA ITIOCKOCTCH. 1

B npocTpancTBe. [Iapa/uieIbHOCTH NPSIMBIX
H IIOCKOCTEH»

JaBarb ompeneneHre NapaUieIbHBIX IUIOCKOCTEH; NPUBOJIUTH
MpUMEpPhl W3 peajbHOW >KW3HU W OKpYXKalolmlel OOCTaHOBKH,
WJUIIOCTPUPYIOUIME Napajule]bHOCTh IUIocKocTed. Mcnosb30Bath
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NpU3HAK  MapajuleIbHOCTH  JBYX  IUIOCKOCTEH,  CBOWCTBa
MapajyIeNIbHBIX IJIOCKOCTEH MpHU pEIIeHUH 3a/ad Ha IOCTPOCHUE.
OOBSICHATD, YTO Ha3bIBACTCS MapayieIbHBIM HPOEKTUPOBAHHEM
W KaK BBINOJHIETCS IPOCKTUpOBaHUE (QUIyp HA IUIOCKOCTb.
N3obpaxath B NapaJljIeNIbHON MIPOEKLINHI JERNVEGINE
reoMeTpudeckne (GUrypsl. MoaenpoBaTh peanbHbIe CUTYyalluu Ha
SI3BIKE ~ TGOMETPHH,  HCCIIEAOBATh  INOCTPOCHHBIE  MOJEIH
C HCTIOJIb30BAaHHEM T'€OMETPHUYECKUX HOHATHI. lcmonp3oBate mpu
pemieHnH  3a1ad = Ha  [OCTPOGHHWE  CEYCHHH  TOHATHE
TIapauIebHOCTH, IPU3HAKK U CBOMCTBA MapaJlIENbHBIX MPSIMBIX Ha
IIOCKOCTH

[leprieHIUKYIAPHOCTD NPAMBIX
U miockoctet (12 1)

IlepneHUKyNISAPHOCTD MPSIMOU U IUNIOCKOCTH:
NIEPIECHIUKYJISIDHBIE IPSIMBIE B IPOCTPAHCTBE

HpHMI)Ie NnapayICJIbHBIC U IEPICHAUKYJIIPHBIC K IIJIOCKOCTU

IIpu3Hak NepneHIUKYISIPHOCTH NIPSIMOM U IJIOCKOCTH

Teopema o npsMoi NEPNEHANKYISIPHON IIIOCKOCTH

IlepneHuKysp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU A0
IUIOCKOCTH, PACCTOSAHUE OT ITPSIMOM 10 TNIOCKOCTH.

AXTyanu3upoBaTh (aKkThl M METOJbl IUIAHUMETPHH, pPEJICBaHTHbIC
TeMe, MPOBOANUTH aHaJoruu. OOBSCHITh, KAKOW Yroyl Ha3bIBaeTCs
YIJIOM MEXJy NepeceKarollUMHUCS MPSIMBIMHU, CKPEIIHUBAIOIIMMUCS
IPSIMBIMU B IIPOCTPAHCTBE. JaBatb OIIpeJieJICHUE
NEPIECHIUKYISAPHBIX — OPSIMBIX U OPSAMOHM, TMepHNEHAUKYISIPHON
K IUIOCKOCTH. HaxoauTe yriasl MeEXIy CKpeUIMBAaIOIIUMUCS
MpsIMBIMH B KyOe U mupamuze. [IpuBoanTs mpUMeEpH U3 peatbHOM
JKU3HU U OKpY Karoleu 00CTaHOBKH, WUTIOCTPUPYIOLIUE
MEPIEHIUKYIISIPHOCTD MPSIMBIX B NIPOCTPAHCTBE
U NEPIEHIUKYJIAPHOCTh MNPSIMOH K IUIOCKOCTH. POpMylInpoBaTh
MPU3HAK MEPHEHAUKYISIPHOCTH MNPSMON M INIOCKOCTH, NPUMEHATH
€ro Ha MpaKTHKe: OOBSACHATH MEPHEHIUKYISIPHOCTh pedpa KyOa
U IMarOHaJM €ro TpaHH, KOTOpas €ro He COACPKUT, HAXOIWUTh
JUIMHY JAWaroHaiud KyOa. BBUHCIATE BBICOTY NPaBUIBHOM
TPEYrOJbHOW W IMPABUWJIBHOM 4YETBIPEXYIOJbHOM MNHMpamMuj IO
nnuHaM  pEbep. Pemate 3amauM Ha BBIUMCICHHS, CBS3aHHBIE
C TMIEPIEHANKYIISIPHOCTHIO MPSIMON M IMJIOCKOCTH, C UCTIOIb30BaHUEM
TIPH PEIICHUH TUTAHUMETPHUYECKUX (akTOB B MeTOJ0B. OOBICHATS,
YTO HA3bIBAIOT NEPIEHIUKYJISIPOM U HAaKIIOHHOW U3 TOYKH
K IUIOCKOCTH; MPOCKIMEeH HAKIOHHOW Ha IUIOCKOCTh. OOBICHATS,
YTO HA3bIBAETCSI PACCTOSIHUEM: OT TOUKHU JO IUIOCKOCTH; MEXAY
napajuleNIbHBIMM  TUIOCKOCTSIMM; MEXJy MpSMON U NapajuiedbHOU
el MIOCKOCThIO; MEXKAY CKPEIIMBAIOIUMUCS NpAMbIMU. HaxonuTs
9TH PAcCTOSIHHA B NMPOCTBIX CIydasx B KyOe, mUpammuie, Ipu3Me.
MonenmupoBaTh peaibHBIE CHTyallMd Ha S3bIKE TE€OMETpPHH,
HCCIIeIOBATh MOCTPOCHHBIE MOJIeNH C UCTIOJIb30BaHUEM
TeOMETPUYECKUX MOHATHI. Vcronp30BaTh NpH PELIeHNH 3a7ad Ha
TIOCTPOEHHE CeYeHUn TeopeMy [Mudaropa, CBOMCTBa
MIPSIMOYTOJIBHBIX TPEYTOIbHUKOB

AIWININ

VY16l MEXIY NPSIMbIMU
u mockocTaMu (10 u)

VYIIibl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMON U IJIIOCKOCTBIO

JIByrpaHHbIH yroJi, IMHEHHBIH yroa ABYTPaHHOrO yria.

AKTyanm3upoBath (PaKTbl U METOJBI IJIAHUMETPHH, PEIIEBAHTHHIC
TeMe, MPOBOAWUTH aHAJIOruu. JlaBaTh ONpENENICHUE YIJa MEXAy
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IleprneHANKYIAPHOCTD IIOCKOCTEH: MPU3HAK
NEepHeHAUKYISIPHOCTU ABYX IIOCKOCTEH.

Teopema o Tpéx NepneHIUKyIIpax

KOHTpOJIbHaH paﬁoTa mo TeMamM «Hepneﬂumcy.]mpﬂocn,
NPpSAMBIX U IUIOCKOCT el , «YTJbl MEKAY NPAMbIMHA
H INIOCKOCTAMM)

MPSIMOH ¥ IUIOCKOCTBIO,  (OPMYJIMPOBaTh  TeOpeMy O TpEX
MepHeHANKYIsIpaXx | oOpaTHy0 K Held. Haxomute yrom mexnay
MIPSIMOI1 U MJIOCKOCTBIO B MHOTOTPAaHHUKE, PACCTOSHUE OT TOUYKH 10
mpsiMOll  Ha  MJIOCKOCTH,  MCHONB3yd  TeopeMy O Tpéx
MepHeHANKyIApax. [IpoBOMUTE Ha dYepTexe NEPHEHAMKYIP: U3
TOYKH Ha MPSMYI0; U3 TOYKH Ha IUIOCKOCTh. J[aBaTh ompexnenecHue
JBYTPAHHOTO YTJa M ero 31eMeHTOB. OOBACHATh PaBEHCTBO BCEX
JVHEWHBIX YIJOB JBYrpaHHOro yria. Haxomuts Ha depTexe
IOBYTPaHHBII  yrom mpu  pebpe  mmpamuipl,  IPU3MBIL,
nmapayutenenunesna.  JlaBath  ompenenieHMe  yriia  MEXIy
ockocTsiMu. laBaTh omnpexaeneHue u GOpMyJIHpPOBATh IPH3HAK
B3aMMHO NEPHEeHANKYISPHBIX INIOCKOCTeH. HaxoauTh yribl MexIy
IUIOCKOCTSIMH B KyOe u nupamune. Vcrnons3oBaTh NpH peLICHUN
3a1aq OCHOBHBIE TEOpEMBI U METOJIBI TUTAHUMETPUH.
MonenupoBaTh peajbHbIE CHTyalldM Ha S3bIKE TIE€OMETpUH,
UCCIIe0BaTh HOCTPOEHHBIE MoOJenH C UCHOIb30BaHUEM
TeOMETPUYECKHUX TMOHATHH. Vcronp30BaTh IpH pelIeHNH 3a1ad Ha

MIOCTPOCHHE CCUCHHH COOTHOIICHHS B IPSIMOYT'OJIBHOM

TPEYTOJIbHHUKE
MHoOTrOrpaHHUKH [ToHsATHE MHOTOTPaHHHKA, OCHOBHBIE HJIEMEHTEI AXTyanu3upoBaTh (aKThl W METOJBI IUTAHUMETPUH, PEIICBAHTHBIC
(11 49) MHOTOTPAaHHHKA, BBIITYKJIbIC ¥ HEBBITYKJIBIC MHOTOTPAHHHUKH; | TEME, MIPOBOANTH aHaJIOTHH. HaBatpb OIIpeeIeHNE

pa3BEPTKA MHOTOTPaHHHUKA.

[Ipu3ma: n-yronpHas pu3Ma; rpaHd ¥ OCHOBAHMS IIPH3MBI;
IIpsiMasi M HaKJIOHHAsI TPU3MBI; OOKOBas M MOJIHAs
MOBEPXHOCTH MPHU3MBI. DJIEMEHTHI MPU3MEL. [IpaBuipHas
IpHU3Ma.

[Tapannenenumnen, npsiMOYroJIbHBIN MapasuiesieNUIe] U ero
CBOMCTBA.

ITupamuna: n-yronapHasi IMpaMuia, FpaHUd U OCHOBAHUE
MUpaMUIBL; O0KOBas M MOJIHASI TOBEPXHOCTH ITUPaMMIBI;
IIpaBUJIbHAS U yCeu€HHAs mupamMuia. DJIEeMEeHThl MTUPaMUJIBL.

[TpaBuiibHBIE MHOTOTPaHHUKU: TIOHSATHE TTPABUIILHOTO
MHOTOTpaHHHKa; [IpeacTaBieHne o IpaBUIIEHBIX
MHOT'OTPAaHHHKAX: OKTa3Ip, JOACKadAp U UKOCA3P, KyO,
MIPaBUJIBHBINA TETPadIp.

CI/IMMeTpI/Iﬂ B IMIPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBHO
TOYKH, HpﬂMOﬁ, IUIOCKOCTHU. DJIEMEHTEI CUMMCTPpUHN
B IMUpaMUJiax, napajuiejacnuneaax, npaBujibHbIX
MHOT'OI'paHHUKAX.

Brruucnenue 35meMeHTOB MHOTOIpaHHUKOB: pe6pa,
JraroHaJiv, yriibl.

[Tomaas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH

napasuleNienunea, pacno3HaBaTh €ro BHbI M U3y4aTh CBOWCTBA.
JaBaTh ompenencHue NUpaMHbl, PacloO3HABATh BUJbl NHUPAMHI,
(dbopmynrpoBaTh cBoWcTBa pEébep, TpaHel W BBICOTHI IPaBHIBHON
nupamuel. Haxoauts miomiane mogHOW U GOKOBOM MOBEPXHOCTH
nupaMu/iel. JIaBaTh omnpesesieHue yceuéHHOM NUpaMu/ibl, Ha3bIBaTh
e€ oanemeHThl. DOpPMYyIUpPOBATH TEOPEMY O IUIOIMATU OOKOBOMH
MOBEPXHOCTU IIPABWIBHON yceu€éHHOW nupamuibl. Pemars 3agauun
Ha BBIYHCICHHE, CBSI3aHHBIE C MMPAMUAAMH, a TAaKXKe 3aJadd Ha
MOCTPOEHHE CeueHNH. JlaBaTh onpeaeneHne NpU3Mbl, paclio3HaBaTh
BUABl TpPHU3M, H300paxaThb NPU3MBI Ha uepTexke. HaxoanTs
IUTONIa b MOJHOW MM OOKOBOM MOBEPXHOCTH NpH3MBL M3ywats
COOTHOIIEHWsT Dinepa g uucia pédep, TpaHEW W BEPIINH
MHOTOTpaHHMKA. 13y4aTs BUJbI IPABUIBHBIX MHOTOTPAaHHUKOB, X
Ha3BaHMS MW KOJIMUECTBO  rpaHed.  UM3yuarp  cumMmeTpuio
MHOTOTpaHHUKOB. OOBSCHATh, KaKWe TOYKH  HAa3BIBAIOTCS
CUMMETPUYHBIMUA OTHOCHUTEIBHO JaHHOM TOYKH, NPSAMOM WU
IJIOCKOCTH, 4YTO Ha3bIBAIOT LIEHTPOM, OCBI0 MM IUIOCKOCTBIO
cumMeTrpun purypsl. [IpuBoANTE IPUMEPH CHMMETPHYHBIX QUTYP
B apXUTEKType, TEXHUKE, Ipupole. MoaeaupoBaTb peajbHbIE
CUTyallUd Ha S3bIKE IE€OMETPHUU, HCCIENOBATh IIOCTPOCHHBIE
MOJEIU C UCIIOJIb30BaHUEM TeOMETPUYECKUX MOHATUH,

31



IpSAMOM MPU3MBI, IIOIAAb OCHOBaHUN. Teopema o 60KOBOM
MIOBEPXHOCTH NMPSIMON MPU3MBIL.

HCIIOJIB30BATh HOHO6I/I€ MHOTOTIpaHHUKOB

[Tnomans 60KOBOI MOBEPXHOCTH U IIOBEPXHOCTH TIPaBHIbHON 1
npaMubl. Teopema 0 OOKOBOM MOBEPXHOCTH YCEYEHHOM
MTUpaMUIbL.
KonrtpoabHnas pa6ora no teme « M HOrorpaHHUKN» 1
OO0BEMBI MHOTOTPAaHHUKOB (9 1) [Tonsitue 00 00BEMe. AXTyanu3upoBaTh (aKThl U METOJbI IUITAHUMETPUH, pEJICBaHTHBIC 1
O6BEM NPU3MBL. Teme. OOBSACHATH, KaK M3MEPAIOTCS OOBEMBI TeN, IPOBOIS 3
O0BEM THpaMuIBL aHAJIOTHIO C U3MEpPEHHEM IUIOIIANeH  MHOTOYTOJIbHUKOB. 4
KontpoabHast padora mo teme «O0beMbI @opMynmupoBaTh OCHOBHBIE CBOHCTBa 00BEMOB. I3ydarts, 1
MHOTOTPAHHHKOB BBIBOAUTH (OPMyYIBI 00BbEMa MPSIMOYTOJIBHOTO MapajuieenuIea,
MIPU3MBI U THPaMUIbL. BEMHCIATE 006EM MPU3MBI U IHPAMUJIBI 110
UX  JJIEMEHTaM. [IpumenaTp  00BéM 111 pemieHUs
CTEpPEOMETPUUECKUX 3a7ad U JUIS HaXOXKICHUS TeOMETPUUYECKUX
BEJIMUMH. MOJenpoBaTh peanbHble CHTyallid Ha  SI3bIKE
reOMETPHUH, UCCIIEA0BATh MOCTPOSHHBIE MOJEIH C UCIOJIb30BaHUEM
TF€OMETPUYECKUX MOHATUI
IToBTOpeHue: ceueHus, O06o01maronee NOBTOpPEHHE 3
PacCTOSHUS U yTJIBI
(4 4)
HTtorosasi KOHTpoJIbHAsA padoTa 3a kypc «I'eomeTpus» 1
HTOI O 68
11 kaace
Tena Bpautenus (1249+9 y) Coepa u map: ueHTp, paguyc, tuamerp. MzobpaxeHne AXTyanm3upoBaTh (aKThl W METOJbl IUITAHUMETPUH, PEJICBAHTHBIC 1
cdepsl, mapa Ha mwiockoctd. CeueHns miapa. TeMe, POBOJUThH aHAIOTHH. JlaBaTh onpexneneHus chepsl U mapa,
BzanMHoe pacrionokenne cephl U IUIOCKOCTH; KacaTeldbHas | UX LEHTpa, paauyca, auamerpa. Ompenenars chepy kak ¢Gurypy 2
IUIOCKOCTH K cepe. BpalleHust OKpY)KHOCTH. MccienmoBaTe B3amMHOE pacIioioXeHHe
Inomans MOBEPXHOCTH ChHEPHI. chepsl ¥ IUNIOCKOCTH, JABYX cdep, WUIIOCTPUPOBAaTh 3TO Ha 2
yepTexax Y PHCYHKaX. dopmynmpoBath olpezieieHue
KacaTeslibHOM  IUIOCKOCTH K cdepe,  CBOWCTBO W NMPH3HAK
KacaTesIbHOM  IUIOCKOCTH.  3HAKOMHTBCS  C Fe€OAE3MYECKUMHU
JMHUSMU Ha cepe
Hununapuueckas HOBEPXHOCTh, 00pa3yorine OOBSICHSTD, YTO HA3bIBAIOT IMIMHAPOM, Ha3bIBaTh €ro 3JEMEHTHI 1

HAJMHIPUYECKOIN OBEPXHOCTH, OCh [IMJIMHIPUYECKON
nmoBepxHOCTH. [{WiHap: OCHOBaHUS U OOKOBasi MOBEPXHOCTb,
obpasyromias u och. M300parkeHne MUIUHAPA Ha MIIOCKOCTH.
PazBépTka uununapa.

W3ydaTh, OOBACHATH, KaK MOMYYHTh IIIMHAP IyTEM BpalleHHS
MPSIMOYTOJIbHUKA. BBIBOOWTH, HWCHONB30BaTh (OPMYNBI IS
BBIUMCIICHUS TUTOMIA N OOKOBOW MOBEPXHOCTH IMINHIpA. V3ydaTs,
pacIio3HaBaTh pa3BepTKy LiIMHApa. M300pakars MIMHAP H €ro
CEUEeHMsI INIOCKOCThIO, IPOXOIAIIEH Yepe3 ero och, Napayienb HOi
WM TEepHeHAUKYISIpHOH ocu. HaxoauTs miomanu 3THX CEYeHHH.
MognenupoBaTh peanbHbIE CHTyalldd Ha S3bIKE T[€OMETpUH,
HCCIENOBAaTh  IIOCTPOEHHBIE  MOJEIM  C  HCIOJIb30BAHHEM
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TCOMETPHUUICCKUX MOHATHUH

[Touags GOKOBOIT M ITOJTHOM IMOBEPXHOCTH LWJIMHIPA. 2
CeueHus nuIMHApa (MIOCKOCTHIO, MapauIeIbHOM WK 2
NEepHIeHAUKYJIISP HOM OCH IIMIUHPA)
Konnueckas moBepxHOCTh, 00pa3yroliue KOHHYECKOi OOBSICHATD, KaKOe TEJIO Ha3bIBAIOT KPYTrOBBHIM KOHYCOM, Ha3bIBaTh 1
MIOBEPXHOCTH, OCh U BEPUIMHA KOHUYECKOH TOBEPXHOCTH. €ro njeMeHTHl. M3yuyarh, OOBSCHSITH, KaK MOJYYUTh KOHYC IYTEM
Konyc: ocHOBaHue 1 BeplInHa, 00pa3yromas u ocb; BpalleHUsl MPSIMOYTOJbHOTO TpEYroJibHUKa. I300paxkaTh KOHYC
M306pakeHne KOHyca Ha TIIOCKOCTH. Pa3BépTka KoHyca. M Eero  CeYeHWsl  IUIOCKOCTBbIO, NPOXOZsIIEed  4epe3  OCbh,
Ceuenus KoHyca (IIOCKOCThIO, TAPAJUICIbHOM OCHOBAaHHIO, | M INIOCKOCTBIO, NEPIEHAMKYISAPHON K ocH. M3ydars, pacno3HaBaTh 2
1 TUIOCKOCTBIO, IPOXOSIIEH Yepe3 BepIINHY) pa3BEPTKy KOHyca. BBIBOOWTH, HCHOIB30BaTh (HOPMyNel I
ITimotmaas 60KOBOM M TIOJIHOM TIOBEPXHOCTH IHIHHIPA. BBIYHCIICHUS TUIONIaau OOKOBOM MOBEPXHOCTH KOHyca. Haxomuts 1
YceuéHHbIH KOHYC: 06pa3y}0LuHe M BBICOTA; OCHOBAaHUA IUIOLIAN CEYCHMH, NIpOoXOoAIHuX 4YCpe3 BCPIIMHY KOHYCA HIN 1
1 6OKOBAsk IOBEPXHOCT. MIEPIECHANKYIAPHBIX ero ocH. OOBICHITH, KAaKOe TEIO Ha3bIBAaeTCs
yCceuE€HHBIM KOHYCOM. M3yuaTb, OOBSCHSATH, Kak €ro MOJY4UTh
IyTéM  BpallleHUs  NPAMOYIOJbHOM  Tpameuuu. BbIBOIUTH,
OpUMEHATH  (GOPMYJy sl  BBIYMCICHUS IUIOIAIM OOKOBOM
IIOBEPXHOCTU YCEYEHHOIO KOHYCa
KomOunHanus Ten BpalieHusl ¥ MHOTOIPaHHHUKOB. AxTyanu3upoBaTh (aKkThl U METOJbI IUIAHUMETPUH, PEJICBaHTHBIC 5
MHororpaHHUK, OTIMCaHHBII OKOJIO cdepsl; cdepa, BiUcaHHAast | TeMe, NPOBOAUTH aHAJOIMU. Pemars crepeoMeTpuvecKue 3aadd,
B MHOTOTPaHHUK WJIM B TEJIO BPalllCHUS CBS3aHHBIC C TeJlaMH BpallleHHUsd, IIOCTPOCHHEM CEUEHHH Tel
BpaIICHNs, ¢ KOMOWHAIMSIMHA TeJl BPALICHUSI 1 MHOTOTPaHHHUKOB Ha
HaXOKJEHHE TEOMETPUYECKUX BenuuuH. lcmoms3oBaTh mpu
PELICHNN CTEePEeOMETPHYECKNX 3ajad IUIAHMMETPHYEeCKHE (aKThl
M METOAbl  33Ja4d  Ha  BBIUUCICHHE U JIOKa3aTeIbCTBO.
MogenmupoBaTh peanbHbIE CHTyalldd Ha S3bIKE T[€OMETpUH,
UCCIIeIOBATh MOCTPOCHHBIE MOJIeNH C UCIIOJIb30BaHUEM
T€OMETPUUECKUX MOHITHI
KontpoabsHas padora no teme «Tena Bpaumenus» 1
OO0OBEMBI TEN ITonsarue 06 00p¢Me. OCHOBHBIE CBOMCTBA 0OBEMOB TEIL. AKTyanu3upoBaTh (PakThl U METOJBI MJIAHUMETPHH, PEJIEBAHTHBIC 1
(54. +16 1) O06bEM IUIUHJIPA. TeMe, MPOBOAUTHh aHAJOIMU. BBIBOIWTH, UCIOJIBE30BATh (POPMYJIBI 5
O06bEM KOHyCA. 00BEMOB: TPU3MBL, IWIWHApPA, NUPAMHIBLI, KOHYCA; YCEYEHHOM 5
O6bEM mIapa 1 IwIomans cQepsl. NnUpaMuJbl ¥ YyCEUEHHOIOo KOHyca. Pemars crepeoMmeTpuueckue 3
[11apoBoii cerMeHT, MapoBOii CIIOH, MAPOBOi CEKTOP. 3a/a4d, CBSA3aHHBIE C BBIUHCIEHHEM O0BEMOB. DOpMyIHpOBaTH 2
HaxoxaeHne nx 00bEMOB. OMpEeJIeJIEHNE IapOBOrO0 CETMEHTa, MIapOBOTO CJIOS, IIAPOBOTO
cekropa. IlpuMeHATs (oOpMyNBl JUIS HaxXOoXAEHUs 00BEMOB
1IapOBOT0 CErMEHTA, IIAPOBOI0 CEKTOpa
[Tono6usie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXTY Pemate crepeoMerpryeckue 3a1a4un, cBsI3aHHbIE C 00BEMOM Iapa 4
TUIOLIAJSIMU TIOBEPXHOCTEH, 00bEMaMH 10JIOOHBIX Tell n tomanpio chepel. MopenupoBaTh peallbHBIE CHTYyallMd Ha
Kontpoabsnas pabora no reme «O0bemMbl TeD» SI3pIKE TE€OMETPUH, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C 1

HCIOJB30BAHUCM T'COMCTPUYCCKUX IIOHSTUH. AKTyaJ’[HBHpOBaTB
(baKTI)I U METOAbI TNUIAHUMETPHUH, PEICBAHTHBIC TEME, IMPOBOANTH
agajgoruu. Pemath CTCPCOMECTPHUUCCKUEC 3aJladi, CBA3AHHBIC C
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COOTHOIIEHHEM OOBEMOB M TIOBEPXHOCTEH IOJOOHBIX Tel B
MIPOCTPAHCTBE.
MopenupoBarh peajibHble CUTyallMd Ha S3bIKE T'€OMETPHH,
HCCIIeI0BATh TOCTPOSHHbBIE MOJEIH
C HCIIOJIb30BAHHEM I€OMETPHICCKUX MTOHATHH

BekTops! 1 KOOpANHATHI Bekrop Ha mtockocT 1 B mpocTpancTse. CloxXeHue AxTyanu3upoBaTh (aKTel W METOIBI IUTAHUMETPUH, PEIICBAHTHBIC 1
B poctpanctse (10 g +6 4.) 1 BBIYUTAHHE BEKTOPOB. TeMe, MNPOBOAWTH aHajormu. OTIepHpoBaTh IOHATHEM BEKTOP
YMHOKEHHE BEKTOPA Ha YHCIIO. B IipocTpaHcTBe. POPMYNHMPOBATh MPABUIIO MapajuieNenuIesa npu 1
Pazs0keHre BEKTOPA [0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. | CJIOKEHHMHU BEKTOPOB. CKIINBIBATh, BHIYUTATh BEKTOPHI, YMHOXATh 1
[paBuiio napasuienenumne/a. BEKTOp Ha 4ncio. M3y4aTh OCHOBHBIE CBOMCTBA STHX OIEPALUil.
Pewenne 3anay, cBsI3aHHBIX C IPUMEHEHUEM MIPaBUIT HaBaTe ompezaencHHe NPAMOYTOJBHOM CHCTEMBI  KOODIMHAT 1
JIEWCTBUM C BEKTOpaMH. B IIPOCTPAHCTBE. BI)Ipa3I/ITI) KOOPAMHATHI BCKTOpa qyepes3
[IpssmoyrosnbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE. KOODAMHATBl €r0 KOHLOB BbiBoauTh, HCmONB30BaTH (HOpMyIy 1
KoopauHATHI BEKTOPA. JIUIMHBl BEKTOpa M PAacCTOAHMS MEXAY TOoukaMu. BripaxaTs
TIpocTeiiline 3a1a4i B KOOPAMHATAX. CKalspHOE TIPOM3BEJICHHE BEKTOPOB uepe3 MX KOOPIUHATHI, 3
VYron MEXTy BEKTOPaMH. CKaJ’IﬂpHOG MPOU3BE/ICHUE BBIYUCIATL YTOJ MEXKIAY ABYMs BEKTOpaMH, ABYMs IPAMBIMH. 3
BEKTODOB. Haxonute yros Mexay NpsiMOM U INIOCKOCTBIO, YTOJ MEXIY ABYMs
BLIYHCIIEHHE YIVIOB MEK/LY IPAMBIMU H IUIOCKOCTAML TUTOCKOCTSIMH AQHATTUTHICCKUMHU METOJIaMH. BriBoanTs, 2
KoOp AMHATHO-BEKTOPHBIH METON NPH PELIeHIH HCTIONB30BaTh (POPMYITy PACCTOSIHUS OT TOUKH JI0 INIOCKOCTH 2
reOMETPHUUECKUX 33734
KonTpoabnasi padora no TeMe «BeKTOpPbI H KOOPANHATHI 1
B IPOCTPAHCTBE»

[ToBTOpenue, 0600meHNE ITpodopreHTaIoHHbIN YPOK Pewate mnpoctediiue 3agaud Ha HAXOXJICHUE JUIMH U yIJIOB 1
Y cUCTeMaTu3alus 3HaHUu! OcHoBHbBIE (GUTYPBI, (HAKTHI, TEOPEMbI Kypca IIAHUMETPHH. B reOMETpHYEeCKUX (urypax, NOpuUMeHsTh Teopemy Iludaropa, 4
(79 +3 4.) 3a/1auu TIIAHUMETPUN U METOJIBI UX PEIICHUSI. TEOPEMBI CHUHYCOB 1 KOCHHYCOB. Haxomuts JI0M1a1b

OcHoBHbIe GUrypsl, (aKThl, TEOPEMBI Kypca CTEPEOMETPUM. | MHOTOYrOJIbHHKA, Kpyra. PacnosnaBaTh 1ojpo0HbIE  QUIYpBI, 4
3aaun CTepeoMeTPHH U METOJIbI UX PEUICHUS HaXOJWTh OTHOWICHWA JUIMH W Iuomanaei. Mcmomb3oBaTe mpm
HTorosasi koHTpoabHasi padoTa 3a kypc «I"eomeTpusn»» PCLICHHM  CTEPEOMETPHYCCKHX  3aiad  (GakThl M METOAbL 1
TUIAHUMETPHUH
68
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebubiii kypc «BeposTHOCT, M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT'O OO1IEro oOpa3oBaHusi. YUeOHbBIA Kypc MpeaHa3HadyeH s (GOpMHUpPOBAHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYpbl M TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA JIi M3YyU€HUs CIyYalHbIX COOBITUN, BEJIUYUH U
nporieccoB. Ilpum  u3ydeHum ydeOHOro Kypca o0O0OramaimTcs MpeAcTaBICHUS
o0yyaromuxcst 0 METoJaX UCCIEIO0BaHUs N3MEHUYMBOTO MUpPa, Pa3BUBAETCS MOHUMAaHHE
3HAYUMOCTU U OOIIHOCTH MAaT€MaTHYECKHMX METOJOB IO3HAHUS KaK HEOThEMIIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAY4YHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
IpU H3yYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HAa pPa3BUTUE
MPEICTABICHUM O CIy4YalHBIX BEJIIMYMHAX M B3aUMOCBS3AX MEXIY HUMH HAa BaKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpy’Karolero Mupa. B pesynbprate
y oOydaroumuxcsd JOJDKHO — cOpMHUpOBAThCS  MpENCTaBiIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIUX MAaTEeMaTHYECKUX MOJIEISIX, UCTIONb3yEeMbIX Ui OTIMCAHUS
AHTPOTIOMETPUUECKHX U AeMOrpaduIecKiX BEJIMYNH, TOTPEUTHOCTEHN B pa3InyHOrO poaa
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW  pabOoThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAacCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» JI YPOBHS CpeHEro o0uero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJIEHBI CIIEIYIOIIME OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHUS U BEPOSITHOCTIY, «CllydaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID».

Baxnyio dYactb y4eOHOro Kypca 3aHUMaeT HW3YYEHHE T€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpEeAeNeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMMU aHaJoraMu —
MOKa3aTeIbHBIM 1 HOPMAIIbHBIM PacIpeIeICHUSMHU.

Conepxxanne nuHUM «CrnydallHble COOBITHSI U BEPOSITHOCTH» CIIYXUT OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUM O paclpelneleHUH BEpPOSITHOCTEH MeEexIy
3HAUYCHUSIMHU CIIy9aHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoOxoaumma Kak —0Oasza
JUISL M3YYEHHs 3aKOHa OONBIIMX YHCeNl — (yHIaMEHTAJIbHOTO 3aKOHa, JACHCTBYIOILIETO
B MpUpPOJE U OOIIECTBE U UMEIOIIEro MareMaTtuyeckyio (popmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMH BETUYHMHAMH, AKIEHTUPYIOT
BHHUMaHUE O0y4aroUIMXcs Ha ONMUCAHUU M U3YyYEHUU CIy4YalHBIX SBJICHHUH C MOMOUIbIO
HEeMpepbIBHbIX (PYHKIMHA. OCHOBHOE BHHUMAHME YIEISIETCS MOKa3aTeIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OSTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIEMBIX (PAKTOB.

OOmiee 4YUCIO YacoB iA U3YUYCHUS y4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 yaca (1 vac B HeZieIi0).

HHPEAMETHBIE PE3YJIBTATbBI

K konmy o0ydenns B 10 kj1acce 00ydaromuics MOTYIUT CICTYIOITNE MPEIMETHBIC
pE3YIbTaTHI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OTNEpUpPOBaTh MOHATUAMU: CpeaHee apudMeTHUEeCKOe, MeauaHa, HauOoJbIIee,
HaWMEHbBIIEE 3HAUCHUE, Pa3MaX MACCUBA YUCIIOBBIX JAHHBIX;

OTIEPUPOBATH MOHATUSMHU: CIIy4alHbIN YKCIIEPUMEHT (OIBIT) U CIIy4aiiHOE COOBITHE,
DJIIEMEHTapHOE COOBITHE (PJIEMEHTAapHBIA HCXOJ]) CIYy4alHOTO ONbITa, HAaXOJUTh
BEPOSITHOCTU B OMNBITAX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITUSIMU, HAXOJIUTh U
CpaBHMBATb BEPOSTHOCTH COOBITUN B U3YUYEHHBIX CIyUYalHBIX HKCIIEPUMEHTAX;

HAaXOJuTh U (HOPMYIUPOBATH COOBITHA: TIEPECEUCHHE U OOBEIMHEHHE JTaHHBIX
CcOOBITHUM, COOBITHE, MPOTUBOMOJIOKHOE JIAHHOMY  COOBITHIO,  TOJb30BATHCS
nuarpaMmMamu Didiepa U GopMyJIoN CIIOKEHUsI BEPOATHOCTEH MpU pellieHu! 3aay;

OTEpUPOBATh TOHSTUSIMU: YCJIOBHAasE BEPOSITHOCTh, HE3ABUCUMBIEC COOBITHS,
HaxOJWTh BEPOATHOCTH C IIOMOIILI0O TpaBUJia YMHOXKEHHS, C IOMOIIBIO JepeBa
CIIy4ailiHOTO OIIBITA;

NPUMEHSATh KOMOMHATOPHOE TMPaBUJIO YMHOXEHUS TIPU PEIICHUHM 33]ad;

OTIEPUPOBATH MOHSATUSIMU: UCTIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAHUM, YCTIEX U HeyJlaua, HaXOJAUTh BEPOSATHOCTH COOBITUM B CEpUM HE3aBUCUMBIX
UCIIBITAaHUM JI0 TIEPBOTO YCIIeXa, HAXOAUTh BEPOSITHOCTA COOBITHI B CEPUU HCTIBITAHUN
bepnyiuy;

OTIEpUPOBATh MOHSTUSIMU: CIydailHash BEJIWYMHA, pacIpeiieiieHue BEpPOSITHOCTEH,
Jauarpamma pacrpeeicHusl.

K koniry oOyuenus B 11 ki1acce 00ydaromuics MOTyIUT CICTYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYECHUM CIIyYalHOMN BEJIMUYMHBI 10 PACIIPEACICHUIO UIIN
C ITIOMOILBIO TUArpaMMm;

ONEPUPOBATh MOHATUEM MATEMATHUYECKOTO OYKHUJIAHMS, ITPUBOJUTH MPUMEPHI, KAK
IIPUMEHSIETCS ~ MAT€MAaTHYECKOE  OXKHMIAHUE  CIIy4YalHOM  BEJIWYUHBI  HAXOJWTh
MaTEMaTU4YECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO;

UMETh TMPEACTABICHUE O 3aKOHE OOJBIIMX YHUCEN, HMETh MPEJCTaBICHUE O
HOPMAJIBHOM PacCIIpeICIICHUU.

COJEPXAHUE OBYUYEHUA
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10 KJIACC

[IpeacraBineHre JaHHBIX C M[OMOIIbIO Tabmuun U guarpamm.  CpenHee
apumeTnyeckoe, Mearana, HauOOJbIlIEEe U HAMMEHbIIIEE 3HAYCHHS, pa3Max, TUCTIEPCUs
Y CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CIIy4alHbIE COOBITHA. DJIEMEHTapHbIC
coObITUst  (MCXOAbl). BeposTHOCTH cityyallHOro cOOBITHS. bBIuM30CTh YacTOTHI U
BEPOATHOCTH COOBITUN. Ciy4ailHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU
coOBITUSIMU. BepoATHOCTH COOBITUI B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Haa COOBITHSIMH: TepecedyeHre, OOBEIWHEHHUE, MPOTHBOIOJIOKHBIC
coObITust. Jlnarpammel Ditnepa. @opmyria ClI0KEHUS BEPOSITHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  CiydailHOTO
skcrepumenTa. @opmyia noaHoi BepossiTHOCTU. HezaBucuMblie COOBITHS.

KomOunaropHoe mnpaBuino ymHOxeHus. llepecranoBku u ¢daktopuan. Yucno
coueranuid. TpeyronbHuk [lackans. @opmyna Ounoma HeroToHa.

bunapHbIii ciayuyaliHbIl ONBIT (KCIBITAaHUE), YCIleX W Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITAHUM A0 MepBoro ycnexa. Cepusi He3aBUCUMBIX
vcnblTaHu bepHysu.

CnyuaitHas BennunHa. Pactipenenenue BepossTHOCTEN. J[narpaMma pacrpeaeieHusl.
[Tpumepsl pacnipeienentii, B TOM YUCIIE, FEOMETPUUECKOE 1 ONHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUIAHUE,
JIUCIIEpCHsT M CTaHAAPTHOE OTKJIOHEHHWe. lIpuMepbl IpUMEHEHHs MaTeMaTU4eCKOIo
OXMJAaHUA, B TOM 4YHUCIE B 3aJayax M3 IIOBCEIHEBHOW XU3HU. MaremaTrnyeckoe
OXKHJlaHWE OWHApHOW CIy4ailHOM BeNW4YuHBI. MaTeMaThyecKoe OXKUJAHUE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUIAHUE U JUCIIEPCHUs TE€OMETPUUECKOTO U
OMHOMUAJIBHOTO pacIpe/IeIeHUN.

3akoH OONBIIMX YUCEN U €ro poJib B HayKe, Mpupoje u odmecTBe. BriOOpouHbIit
METOJI NCCIEAOBAHUM.

IIpumepsl  HenpepblBHBIX — CilydaWHbIX BenuduH. [loHsatue o0 1UoTHOCTH
pacrpeneneHus. 3agayd, NPUBOIAIIME K HOPMAaJIbHOMY pacnpenencHuro. [lonarue
0 HOPMAJIBHOM PAaCIIPEICIICHNH.
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TemaTH4yeckoe IVIAHUPOBAHUE, B TOM YMCJIE€ C YYE€ETOM paﬁoqeﬁ nporpaMMbl BOCIIMTaAHUA € YKa3aHHEM KOJIHNIECCTBA
4acoB, 0TBOAMMBIX Ha OCBOCHHE KaH(IIOﬁ TEMBbI.

10 kiaace

Pazoen Tema (ocnoenoe codepicanue) OcHogHble 6u0bl OesasmenbHOCHU 00YYaAIOUUXCA Kon-60
uacoe
[IpencraBnenue [Ipencrapnenne TaHHBIX ¢ TOMOIIBIO TAOJUI] M JHarPaMM. Wzpnexatp wuHOpMamuio w3 TaOMUI ¥ JUarpaMM, HCIIONB30BaTh 1
JTAaHHBIX Cpennee apudMeTHIecKoe, MeIHaHa, HanOOJIbIlee M HANMEHbIIIee 3HAUCHNs, | TAOJIULBl U JUarpaMMBbl AJis NIPEACTABJICHUS CTATUCTHMYECKHX NAHHBIX. 3
Y ONMcaTeNbHAs pa3max, TUCIepCHs, CTaHAAPTHOE OTKIIOHEHUE YHCIIOBEIX HaOOpOB Haxomuts omnucaTenbHble XapaKTEpUCTUKM JAHHBIX. BplIBUraTh,
CTaTHUCTHKA KPUTUKOBaTh THUIOTE3bl O XapakTepe CIydyallHOH H3MEHYMBOCTH
(4 9) 1 ONpeIeIIIONMX e€ (pakTopax
Cnyuaiinbie Crny4aiiHbIe SKCTIEPUMEHTHI (OIBITHI) U CITyYaiiHbIe COOBITHS. DJIEMEHTapHbIC | BhimensaTh Ha mpuMepax CiydaiiHble COOBITHS B OMUCAHHOM CIy4aiHOM 1
OTIBITHI COOBITHS (HCXOJIBI). ombiTe. DOpPMyNIHPOBaTH YCIOBUS IPOBEIEHHS CIYy4alHOTO OIIBITA.
U CllydaiiHble BeposaTHOCTS citydaitHOro coObITHA. BeposTHOCTH COOBITHIA B ONBITaX Haxoauth BepoOATHOCTH COOBITHH B OIBITAX C PAaBHOBO3MOXXHBIMHU 1
coOBITHS, C PaBHOBO3MO>KHBIMH 3JI€MEHTAPHBIMH COOBITUSIMH. HCXOJlaMHU. MonenupoBatb OTIBITHI C PaBHOBO3MOKHBIMU
OIBITHI IIpakTuyeckasi padora no teme «BeposITHOCTH CJAY4aiiHOT0 COOBLITHS» 3JIEMEHTAPHBIMH UCXOJaMH B XOJI¢ IPAKTHIECKON paboThl 1
C PAaBHOBO3MOX
HBIMH
3JIEMEHTAPHBIM
u ucxoxamu (3
1)
Onepauuu Hajg Omnepanuu HaJl COOBITHAMU: TIEpECeUCHHE, 00bEAMHEHIE COOBITHIH, Hcnonp30BaTh quarpaMMbl Diijiepa u CIIOBECHOE OIHCAHUE COOBITHH s 2
COOBITHSMH, IIPOTHBOMOJIOXKHBIE cOOBITHS. JlnarpamMmmel Ditnepa. (hopMyIHPOBKH M U300pakeHUs] 00BETMHEHUS U NIEPeceueHus] COOBITHIL.
CII0KEeHUE Dopmyia CIOKEHHUS BEPOSATHOCTEH. Pewate 3a1a4u ¢ UCIoNb30BaHUEM (DOPMYIIBI CIIOKEHUS BEPOSITHOCTEH 1
BEpOSATHOCTEMN
(3 1)
YcnoBHas VYcnoBHasg BEpOATHOCTh. Y MHOXKEHHUE BeposiTHOCTe!. [lepeBo ciydaitHoro Pematp 3aaun Ha HaxOXJEHHE BEPOSITHOCTEH COOBITHH, B TOM YHCIIE 3
BEPOSATHOCTb, 9KCIEPUMEHTA. YCIOBHBIX C IIOMOINBIO JiepeBa ciay4aiHoro omelta. Omnpenensits
JIepeBO dopmysa OJIHON BEPOSITHOCTH. HE3aBHCHUMOCTh COOBITUH TIO (OpMyJie U IO OpPraHHM3aIH CIy4aHOTO 1
CIy4aiHoro Dopmyia monHOM BeposiTHOCTH. He3aBucHMBIE COOBITHSL. OIIbITa 1
OIIbITa, KontpoasHas padora no temam «Onepanuu HaJ cOOBITHSIMY, CJI0KEHHE 1
dopmyuma BEPOSITHOCTEI», «Y CII0BHASI BEPOSITHOCTD, I¢PEBO CIYy4YaifHOTO ONbITA,
TIOJIHOM (¢hopmy.1a MoTHOI BEPOATHOCTH H HE3aBHCHMOCTh COOBITHID»
BEPOSATHOCTH
1 HE3aBHCUMOC
Th COOBITHIA
(6 1)
OIeMEeHTHI KombrHaTopHOE PaBHIIO YMHOXKEHHS. Vcnonp30BaTh MPaBMIIO YMHOXKEHUS [T IEPEYHUCICHUS COOBITHIA 1
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KOMOHMHATOPUK [lepectaHOBKM 1 (akTOpHAIL. B ciryyaitHoM ombiTe. [Tombp30BaThest POpMYIIOi U TPEYroJIbHUKOM 1

u (4 u) Uucno couetanuil. [Tackans ns onpeneneHus ynuciaa COYeTaHun 1

Tpeyronpuuk [ackans. @opmyna 6uHoma HeloToHa. 1

Cepuu BunapHBIi ciTydaiiHbIi ONBIT (MCIIBITAHKE), yCIieX U Heynava. He3aBucumbie | Pa30uBaTh CIIOKHBIC JKCIEPHUMEHTHI HA OTICIIbHBIC HCIBITAHUS. 1
IIOCJIEI0BATENb ucnbiTanus. Cepust He3aBUCUMBIX HCTIBITAHUM JIO IEPBOTO yCrexa. OcBauBaTh MOHSTHS: HCIBITAHHUE, CEpPUS HE3aBUCHUMBIX HCIBITAaHUM.

HBIX Cepust He3aBUCUMBIX UCTIBITaHUH bepHymmu. [IprBOaUTE IpUMEpPHI CEpUl HE3ABUCUMBIX UCNIBITAHUW. PemaTe 3amaun 1
UCHBITaHUN (3 Cepp[g HE3aBUCUMBIX UCIIBITAHUMN. HpaKanecxaﬂ paﬁoTa C HCIIOJB30BAa- Ha IIOUCK BepOHTHOCTeﬁ CO6LITI/II71 B cCpumn HUCIBITAHUN A0 TICPBOro 1
1) HHEM 3JIEKTPOHHBIX Tadanl no Teme «Cepnu nocjaegoBaTeIbHbIX ycmexa M Bcepusx — ucnblTaHud - bepHywm.  Wsywate B xozme

HCIBITAHUIDY MPaKTHYeCKOil paboThHl  C MCHOIB30BAaHHMEM SJIEKTPOHHBIX  TaOIHIT
BEPOSTHOCTH COOBITHH B CEPUSAX HE3aBUCUMBIX MCITBITAHHIH
Crnyvaiinsie CrnydgaiiHas BETUYMHA. OcBanBaTh TOHATHUS: CIy4aifHas BeNWYWHA, pacIpeieiicHHe, Tadmuma 1
BEJINYUHBI Pacnpenencuue BeposiTHOCTEH. [larpaMma pacnpeneneHusl. pacopeneneHus, auarpamma pacnpeneiaeHus. IIpuBoauTh npUMeEpbI 1
" pacnpeaciiCH CyMMa M IPOU3BCACHUEC cnyqaf/iHHx BEJIUYHUH. pacnpeneneHHﬁ, B TOM YHCIC TCOMCTPHUYCCKOIO U 6I/IHOMI/IaJ'ILHOl“O. 2
us (6 4) [IprmMeps! pacpeieieH i, B TOM YHCIIE TeOMETPHIECKOE H OMHOMHUAIHHOE CpaBHHBaTh pacrpeicNicHus CIydalHbIX BennduH Haxomuts 3HaueHus 2
CYMMBI M IPOU3BEACHUS CIIy4ailHbIX BeMUYUH. CTPOUTH U pacro3HaBaTh
reoMeTpHUYecKoe M OMHOMHAIBHOE pacipeieIeHue
O60061eHne [MToBTopeHue u 0606menue: OnucarenbHas ctatuctuka. CiryyaiHble OTBITHI IToBTOPATE U3yUEHHOE U BHICTPAUBAaTh CUCTEMY 3HAaHUH 3
W cUCTeMaTu3all | M BEPOSTHOCTH CIydaiiHbIX coObITHH. Oniepauuy HaJl COOBITHSIMU. JIEMEHTHI
us 3HaHu# (5 u) KOMOMHATOPUKH, CEPHU HE3aBUCUMBIX HCITBITAHUI
Hrorosasi KOHTpoJIbHASA padoTa 3a Kypc «BepoATHOCTb M CTATHCTHKAY 1
[TosTOpenue u 0600IIEHNE 1
34
11 kanace
IToBTOpEHNUE, IToBTopenue u o6ob6uierne: OnucatensHas craTucTika. CiydaifHbeie onbITl | [TOBTOPSITE H3yYeHHOE U BBICTPAWBaTh CUCTEMY 3HAHUH 4
00001eHne 1 BEPOSITHOCTH CIYYalHBIX cOObITUI. Onepaliuil HaJ COOBITUAMHE. DIEMEHTHI
W CHCTEMATH3all KOMOWHATOPUKH, CEPHH HE3aBUCUMBIX HCITBITAHUHA
v 3HaHWH (4 1)
MaremaTuueck ITpuMepsl IpUMeHEHH MaTeMaTHYECKOT0 OKUIAHH (CTpaXOBaHHUE, OcBauBaTh TMOHATHE MaTeMaTHYECKOTO  oxujaHus. [IpuBoguTh 1
o€ OKHJIaHHE jorepes). n 00CyXJaTh TNpPHUMEPHl NPUMEHEHHS MAaTeMaTHYeCKOTO OXKUAaHUS.
cily4aiiHOH MaremMaTHueCcKOe OKUAAHUE CYMMBbI CIIyYalHbIX BEJIUYHUH. Boruncnsate  maremaruueckoe oxuganue. lcnonb3zoBaTh MOHSTHE 1
BCJIIMYHWHBI (4 II) MartemaTuyeckoe OXXHJaHue TeOMETPUIECKOTo 1 61/IHOMI/IaJ]])HOI‘0 MaATEMATHYCCKOI'0 OXHUAAHUA H €TI0 CBOWCTBA npu peuicHur 3aaad. 2
pacrpeseneHuit Haxomute mTO W3BECTHBIM (OpPMyJIaM MaTEeMaTHYECKOE OKUIaHUE
CyMMBI CIyYalHBIX BeNHMYWH. HaxomuTh 1Mo u3BeCTHBHIM (opMynam
MaTeMaTHYeCKHe  OXHJIAHUS  CIy4YallHbIX  BEJIMYUH, HMMEIOIIUX
reoMeTpUUYEecKOe U OMHOMHAIBHOE pacIipeaeIeH s
Hucnepcus Jucnepcusi U cTaHJapTHOE OTKJIOHEHHE OcBauBaTh NOHATHUSA: AUCIEPCUS], CTAHAAPT HOE OTKIOHEHUE CIIy4aiHOM 2
U CTaHJIapTHOEC Jlucriepcuu reOMeTpUYecKOoro 1 OMHOMHAIBHOTO PACIIPEICIICHHSL. BennuMHbl. Haxogute aucmepcuio mo pacnpenenenuo. Haxomuts mo 1
OTKJIOHCHHE HpaKaneCKaﬂ paﬁOTa € MCIOJIL30BAHUEM JJIEKTPOHHBIX TA0JIHI 1O HU3BECCTHBIM (bopMynaM JUCIICPCHUI0 TCOMETPHUYECCKOTO U OMHOMHAILHOTO 1
Clly4aliHOM TeMe «/lucnepcusi M cTaHAAPTHOE OTKJIOHEHHUE CJIAYYaiiHOH BeJTMYMHBI» pacnpeleneHus, BTOM YHCIE B XOlI€  INPaKTUYECKOM pa60TBI

BEWYHHEI (4 1)

C MCTIOJIb30BAHHUEM DJICKTPOHHBIX Ta6J'II/IH
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3aKoH OONBIIHX 3akoH 00NbIIKX Yuce. BEIOOPOUHBINA METOT UCCIICTOBAHU. 3HAKOMHUTBCS C BEIOOPOYHBIM METOJIOM HCCICIOBAHUS COBOKYITHOCTH 1
gucen (3 4) + 1 IIpakTnyeckas padoTa ¢ HCNOJIH30BAHMEM IJIEKTPOHHBIX TA0JMII 110 JaHHBIX. M3ydaTh B XO#e NpPaKTH4eCKOdl paboThl C UCIOIb30BAHHEM 1
k! TeMe «3aK0H GONBIINX YHCET» AJIEKTPOHHBIX TaOJIHIl IPUMEHEHUE BRIOOPOYHOTO METOA UCCIICTOBAHMUS

KontpoasHas padora 1
Henpepeieabie IIpuMeps! HEMPEPBIBHBIX CIYYaWHBIX BETUUMH. DYHKIUS TUIOTHOCTH OcBauBaTh MOHITHS: HEMIPEPHIBHAS CIIyuaiiHas BEIIMYKMHA, HEPEPHIBHOEC 2
ciyJaiiHble pacnpeneneHus. PaBHOMEpHOE pacnpeieiecHue U ero CBOMCTBa. pacmpeneneHue, (QYHKIUS IUIOTHOCTH BEpPOSITHOCTU. [IpuBOIUTH
BEJTMYHHBI MPUMEPHI HETPEPHIBHBIX CIYYaWHBIX BeMWYHH. HaXOAWTh BEPOSTHOCTH
(pacnpenenenu COOBITHIT TTO TaHHON (YHKIWHU IUIOTHOCTH, B TOM YHCIIE paBHOMEPHOTO
s1) (2 9) pacnpeneneHus
HopmansHoe 3amaun, IPUBOISAIINE K HOpMAIbHOMY pactpeneneHuto. Oyaknus wiotHoctn | OcBamBaTh NOHATHS: HOPMAIBHOE pacmpeielieHue. BBIIensaTh 1o 1
pactipenieieHue 1 CBOHCTBa HOPMAJIFHOTO paclpeieICHuU. OTIMCAaHMIO CITyJaiHble BEIUYMHBI, PAaCHpeleiEHHbIC 110 HOPMAJIbHOMY
(29) [pakTuyeckasi paéoTa ¢ HCMOJIH30BAHNEM YIEKTPOHHBIX TA0IHUI IO 3akoHy. [IpmBOAWTE TpUMEpHl 3a4ad, TPUBOIAIMINX K HOPMAIEHOMY 1
Teme «KHopmanbHoe pacnpeaesienne) pacmpeneneHuo. HaXoAWTh YHCIOBBIE XapaKTEPHCTUKH HOPMAaJIHHOTO
pactmpeneneHus o u3BecTHBIM (popmynam. Pemate 3amadn, cBs3aHHBIC
C IPUMCHECHHEM CBOMCTB HOPMAJIBLHOTO pACIpEICICHUI, B TOM YHCIC
C HCITOJIb30BAHUEM JJICKTPOHHBIX TAOJIHUI]
[ToBTOpEHwUe, [ToBTOpeHue, 0000IIECHNE U CHCTEMATH3AIUS 3HAHUH : MIPEICTABICHHE [ToBTOPSATH M3YYCHHOE U BHICTPAUBATh CUCTEMY 3HAHUIA 5
00001eHne JTAHHBIX C MOMOIIBIO TAOJIHIT ¥ TUarpaMM, OIMCATeIbHASI CTATHCTHKA, OTIBITHI
U CUCTeMaTH3aIl] C PaBHOBO3MOKHBIMH 3JIEMCHTAPHBIMH COOBITHSIMHU.
us 3HaHu# (14 IToBTOpeHnue, 0000IIEHHE U CHCTEMATH3aIKs 3HAHUH : BrraucieHue 5
q) BEPOSITHOCTEH COOBITHI C MpUMeHeHHeM (GopMyIt U rpadIecKUX METOI0B
(koopauHaTHas psiMast, IEPeBO, Iuarpamma Jisepa), ciaydailHble BETMYUHBI
U pacrpe JIeICHUs, MAaTeMaTHIECKOe OKUIaHUE CITy9allHON BEIMIHHBI
HTorosasi KOHTpoJibHasi pa6oTa Kypc «BeposiTHOCTb M CTATUCTHKA» 1
[ToBTOpenue, 0000IIEHNE U CCTEMAaTH3allNs 3HAHUN 3
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