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@enepanbHas pabouasi mporpamMma Mo ydeOHOMYy mpenMery «MaremaTukay
(6a3oBBIN ypoBeHB) (mMpeameTHass 0bmacTh «MaTemaTuka U HHPOPMATHKA) BKIIOYACT
MOSICHUTEIBbHYIO 3alHCKY, COJIep KaHue 00yUueHus, TNIAaHUPYEMbIE€ PE3YJIbTaThl OCBOCHUS
IPOrpaMMBbI [0 MaTeMaTUKe, TEMAaTHUYECKOE TIIaHUPOBAHUE.

[losicHutenpHas 3amucKa OTpa)kaeT OOIIKE eI U 33a4d U3yUYEHUsI MaTeMaTUKH,
XapaKTePUCTUKY TCUXOJIOTMYECKUX MPEANOCHUIOK K €€ H3YYCHHIO OO0yYaroIIuMUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOAXOIbl K OTOOpY COAEp KaHMS,K
OTIpE/ICTICHUIO TUTAHUPYEMBIX PE3YyIbTaTOB.

Copepxanre OOy4eHHs] pPaCKpbhIBaeT COAEpKATENbHBIE JMHUH, KOTOPBIE
npeiaraloTcs JUisi 00s3aTeIbHOTO HM3Y4YEHHUs B KaKJIOM KJIAcCe€ HAa YPOBHE CPEIHETO
o01mero oOpazoBaHws.

[TnanupyeMbie pe3ysbTaThl OCBOCHHS TMPOTPAMMBI MO MaTEMaTHUKE BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh NEpuoja OOydeHHs Ha YPOBHE
cpeaHero o01ero ooOpa3oBaHusi, a TaKXke MPEIMETHbIC JOCTHXKEHUSI 00ydaronierocs 3a
KK/l roJ 00y4eHus

MNOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1o MaTeMaTMKe Ha YpPOBHE cpeaHero oOiero o0Opa3oBaHUsA
pazpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TpPeOOBaHUH,
NPEABIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, W TPaAMIMA POCCHIICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl M0 MaTeMaTHKE OOECIEUYMBAET OBJIAJICHUE
KJIFOUEBBIMA ~ KOMIIETCHIIUSIMHU, COCTABJISIIOIIMMU ~ OCHOBY  JUIsl  CaMOpa3BUTHUS U
HEIPEPHIBHOTO  00pa30BaHUsl, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JMUYHOCTHOTO U
MO3HABATEJILHOTO PA3BUTHSI INYHOCTH O0YUYaIOIIHUXCS.

B nporpamme nmo maremaTHKe Y4TEHBI UJIeU U MOJ0KeHus KoHienuu pa3BUTHS
MaTeMaTudeckoro oopasoBanus B Poccuiickoit deneparu. B cooTBeTCTBUM C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4yeckoe OoOpa3oBaHME JOHKHO, B YaCTHOCTU, MPEJOCTABISTH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTUKEHUSI YPOBHSI MaTeMAaTHUECKUX 3HAHUH,
HE0OXOAMMOro JIJIsl AaJIbHEHIIeH yCEeIHON KU3HA B o01IecTBe. IMEHHO Ha perieHue
ATOM 3aJlayyl HalleJIeHa MPOTrpaMmMa o MaTeMaTruKe 6a30BOT0 YPOBHS.

B snoxy nudpoBoit TpaHchopmaruu Bcex cdep UeIOBEUECKOM eSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a3oBoi
MaTEMaTUYECKON MOJITOTOBKHU. YK€ B IIKOJIE MATEMATHKA CITYKUT OTIOPHBIM MPEIMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCHMIUIMH, a B JKU3HM TIOCJIE€ IIIKOJIBI peaJbHOM
HEO0OXOIMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOIICHHOU
0a30Boii 0011€00pa30BaTEIbHOM IMOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. ITO
0OyCJIOBIIGHO T€M, YTO B HAIlM JHU PACTET YHUCIO CIEIHATBHOCTEH, CBI3aHHBIXC
HETMOCPEICTBEHHBIM MPUMEHEHUEM MaTEeMaTUKU: U B cepe IKOHOMHKH, U B OM3HECe, U
B TEXHOJIOTUYECKUX O0JIACTAX, U aKe€ B TYMaHUTAPHBIX cdepax. Takum oOpa3zom, Kpyr
oOydJarormmxcsi, s KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM TPEIMETOM,
CYIIECTBEHHO pactupsieTcs. I IpakTudyeckas mojie3HOoCTh MaTeEMaTUKU OOYCIIOBIICHA TEM,
910 €€ TPEeIMETOM SBISIOTCS (yHIAMEHTAIbHBIC CTPYKTYpPHI HAIIETO MHpA:
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IPOCTPAHCTBEHHbIE (OPMBI M  KOJUYECTBEHHBIE OTHOLICHUS OT MPOCTEHIIUX,
YCBaMBAEMbIX B HETOCPEICTBEHHOM OIBITE, MO JOCTATOUYHO CJOXKHBIX, HEOOXOAUMBIX
JUTS pa3BUTHSI HAYYHBIX U TEXHOJOTHMYECKHUX HIeH. be3 KOHKpEeTHhIX MaTeMaTH4YeCKHX
3HaHUH 3aTPyTHEHOIIOHUMAaHHE IPUHIIMIIOB YCTPOICTBA U HCIOJIb30BAHUS COBPEMEHHOM
TE€XHUKH, BOCTIPUSITUE U UHTEPIPETAIMs pa3HOOOpa3HOI COLMATBbHON, SKOHOMUYECKOM,
NOJINTUYECKOM  MHpOpMaluy, Mano3(p@QeKTHBHA MOBCEJAHEBHAs  NPAKTUYECKas
NesTeNbHOCTh. KakJoMy UeoBeKyY B CBOEH KM3HU MPUXOAUTCS BBIIOJIHATH JOCTATOYHO
CJIOKHBIE PACUETHI U COCTABJISITh HECIOKHBIE AITOPUTMbI, HAXOUTh HYKHbIE (POPMYIIbI
U TIPUMEHSTH WX, BIQJETh MPAKTUYECKUMHU MPUEMAMHU T€OMETPHUUECKUX U3MEPEHUN U
MOCTPOEHUH, YNTaTh WH(OpPMALMIO, MPEICTABICHHYI0 B BUIY TaOJIul, JUarpaMMH
rpauKOB, )KUTh B YCIOBUAX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4yalHBIX COOBITHUM.

OIHOBPEMEHHO € paclIupeHueM cep MPUMEHEHHUS MATEMaTUKU B COBPEMEHHOM
oOuiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MAaTUYECKUH CTUJIb MBIIIJICHUS,
MPOSIBJISIIOLIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBblKax. B mporecce u3yuyeHus
MaTeMaTUKH B apceHall NMPUEMOB W METOJOB MBIIUIEHHUs] YEJIOBEKa E€CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCS MHAYKIMS U JeAYKIHsI, 0000IIeHNE U KOHKPETU3AIMs, aHAJIU3 U
CHUHTE3, KJIacCU(UKalUg U CUCTeMaTH3alus, abcTparupoBanue u aHanorus. OOBEKTHI
MaTeMaTUYECKUX YMO3AKJIIOUEHUHM, IpaBUja UX KOHCTPYHPOBAHMSI PACKPBIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMM,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopMynpoBaTh, 0OOOCHOBBIBATh MU JOKA3bIBaTh CYXKICHHUS, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOE MbIIUIeHHEe. MaTeMaTuke NpUHAUIEKUT BeAylas pojb B (OPMUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUST W BOCIUTAaHUM YMEHUH JEHCTBOBATH IO
3aJJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBAaTh M3BECTHHIE U KOHCTPYHUpPOBaTh HOBBIE. B
IpolLIeCcCe PELICHU 3a]1a4 — OCHOBHOW YUEOHOU AESITENIbHOCTA HA YpOKaxX MaTeMaTHKU
— pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHASL CTOPOHBI MBIILICHUS.

OOyueHune MaTemMaTHKe JAET BO3MOXHOCTh pa3BUBaTh y OOYYAIOIIMXCS TOYHYIO,
palyoHaIbHYI0O M WH(OPMATHBHYIO pe4b, YMEHHE OTOMpaTh HauboJiee MOAXOJAIINE
A3BIKOBBIE, CHMBOJMYECKHE, TIpaUyecKue CpeICTBA JJIs BBIPAXKEHUS CYXICHUH U
HarJIsJHOTO UX MPEICTaBICHMS.

Heo0xomuMbpiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJIIETCS 00I1Iee 3HAKOMCTBO C METO/IaMU MO3HAHMS A€M CTBUTEIBbHOCTH, IPEACTABIECHUE
O IpeIMETe W METOJAE MATeMaTHK{, €ro OTJIMYUS OT METOJIOB ECTECTBEHHBIX M
IYMaHUTapHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTEeMaTHUKW MJis pPElICHUs
HAy4YHBIX U NPUKJIAJHBIX 3aa4. TakuM o0pa3zom, MaTeMaTu4eckoe o0pa3oBaHUE BHOCUT
CBOM BKJIaJ B popMUpPOBaHKE OOLIEH KYJIbTYphl YeJIOBEKA.

N3yyeHne MaTreMaTHKu CIOCOOCTBYET A3CTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHMMAHHIO KpacoTbl U M3AILIECTBA MAaTEMaTHYECKUX PpacCyKICHUI, BOCHPUATHUIO
reOMETPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUHU.



[IpuoputetHpiMu nenssMu o0ydeHus: matematuke B 10—11 kiaccax Ha 6a3oBoM
YPOBHE SABJISIFOTCSI:

dbopMUpOBaHHE IIEHTPAIbHBIX MaTEMaTHUYECKHX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuueckas ¢Gurypa, nepeMeHHas, BEpOSITHOCThb, (PYHKIHS), 00ECIeUHBAIOIINX
PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO0 00pa30BaHMS 00YUaOIIUXCS;

NoJIBeIcHHEe OOY4YaroMIMXCs Ha JOCTYIIHOM [IJIi HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTUKUA U OKPY’KAOIIEr0 MUPA, MOHUMAaHUE MAaTEMAaTUKH KaK 4acTu
o011el KyIbTYphl UEJIOBEYECTBA;

pa3BUTUE MHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0y4aroumxcs,
[O3HABATEJIbHON aKTHUBHOCTH, MCCIIEAOBATENIbCKUX YMEHUN, KPUTUYHOCTH MBILICHMUS,
MHTEpeca K U3YyYeHUI0 MaTEMAaTHUKHU;

dbopmupoBanue (YHKIHMOHAIBHOM MaTeMaTHYEeCKOW TPAaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTE€MaTUYECKHE AacleKThl B PEATbHBIX JKU3HEHHBIX CHUTYalMsIX
U TpU HU3YYCHUH JPYrUX Y4yeOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (opMyIupoBaTh HMX Ha S3bIKE MATEeMAaTHMKM M  CO3JaBaTh
MaTE€MaTUYECKUe MOJIENI, IPUMEHSITh OCBOEHHBIM MaTeMaTU4YecKHil ammapat JJis
pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPNPETUPOBATH M OICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSMH cojepxkaHust matematukd B 10—11 knaccax sBISIOTCS:
«Hucna u BbIYMCICHUSDY, «ANredpay («Anredpandeckue BBHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBay), «Hauana MatemaTudeckoro ananuzay, «I'eomerpus» («['eomerpuueckue
Gurypsl U ux cBoiicTBa», «/3MepeHrne reoMeTpuYecKux BEIUYUHY), «BeposaTHocTs u
CTaTUCTUKa». [laHHBIE JIMHUM pPa3BUBAIOTCS MapajuieIbHO, KaXJas B COOTBETCTBUHC
COOCTBEHHOM JIOTUKOW, OHAKO HE HE3aBUCUMO OJIHA OT JIPYroil, a B TECHOM KOHTAaKTE U
B3aumozeiictBun. Kpome »3Toro, ux O0OBEOUHSIET JIOTMYECKas COCTABIISIIOIIAS,
TPaJAULIMOHHO MPUCYIAsl MATEMATUKE U MPOHU3BIBAIOIIASl BCE MATEMATUYECKUE KYPChI U
coaepxkarenbubie uHUU. ChopmynupoBanHoe B DI'OC COO TpeboBaHUE «BiIaICHUE
METOJaMH JI0KA3aTEeNbCTB, ANTOPUTMAMHU DELICHMs 3a7ad, yMEHUE (POpMYIHpPOBATH
ONpEeNeNeHUsl, aKCHOMBl U TEOPEMBI, NPHUMEHSITh HX, MPOBOJUTH JI0KA3ATEIbHBIC
pacCyXJIeHHs B XOJ€ pEIICHHs 3aJauy» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
(bopMHpOBaHUE JIOTHUECKMX YMEHHU paclpenenseTcss Mo BCeM TrojaM oOOydeHHs Ha
YpOBHE CpeAHEro o0Iiero 0opa3zoBaHusl.

B cootBerctBuu ¢ ®I'OC COO MaremaTuka sIBIsIETCS 005S3aTeIbHBIM MPEIMETOM
Ha JJaHHOM ypoBHe oOpasoBaHus. [IporpamMmoil mo maremaruke MpeaycMaTpUBaeTCs
u3ydyeHue yuyeOHoro mpeamera «MaTtemaTka» B paMKaX TPEX y4eOHBIX KypCOB:
«AnreOpa M Hauyajga MaTeMaTH4yeckoro aHamuza», «l'eomerpus», «BeposTHOCTh U
CTaTUCTHKa». POPMUPOBAHUE JOTMYECKUX YMEHUH OCYLIECTBISETCS HA NMPOTSHKEHUHU
BCEX JIeT OOy4YeHHUs] Ha YpOBHE CPEJHEro OO0IIero oOpa3oBaHUs, a 3JIEMEHTHI JIOTUKU
BKJIIOUYAIOTCS B COJIEP’KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYpPCOB.

OO61iee Ynciio YacoB, pEKOMEHIOBAHHBIX IS U3yYeHUs] MaTeMaTuku — 340 yacos:
B 10 xiacce — 170 yacoB (5 wacoB B Henenio), B 11 kmacce — 170 gacoB (5 dacos
B HEJIETIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMOBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

I/ISY‘{CHI/IC MAaTCMAaTUKHU HAa YPOBHC OCHOBHOI'O O6H_ICFO O6paBOBaHI/I}I HaIIpaBJICHO Ha
JOCTHKCHUC O6yan-OHII/IMI/IC}I JIUMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCIAMCTHBIX
06p&30BaTeJII)HBIX PE3YJIILTATOB OCBOCHUA yqe6H0r0 npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHns: MaTeMaTUKH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHUS
y oOyuatoierocst Oyayt chopMUpOBaHbI CIEIYIOUIUE TUYHOCTHBIE PE3YJIbTAThI:

1) rpa’kIaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIIMK OOYYaIOIIErocsi KakK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O MAaTeMaTHYECKHX
OCHOBaX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIIEAYP TPAKITAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMALHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH H HA3HAYCHUEM;

2) IaTpUOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCUUCKOM  TIpakIaHCKOM WACHTUYHOCTH, YBAXKEHUS K
OpOLUJIOMY W HACTOAIIEMY POCCHUMCKOM MaTreMaTHK{, I[IEHHOCTHOE OTHOIICHHUEK
JOCTHXKEHHUSIM POCCUUCKUX MaTEeMaTUKOB U POCCUUCKOW MAaTeMaTHYeCKOW IIKOJIbI,
UCITIOJIb30BAHUE 3TUX JIOCTUKEHUH B IPYTUX HAYKaX, TEXHOJIOTHUAX, CPepax SIKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWE JYyXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEAECHMS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTH)KEHUH HAyKU U AESTENbHOCTbIO YYEHOIO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHHUE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEUICHUH, pPacCyKIEHUH, BOCHPUUMYHMBOCTHK
MaTeMaTHYECKUM aClEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA;

5) pusnyeckoro BoCnuTaHUSA:

c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHATh MAaTEMAaTHYCCKUE 3HAHWS B WHTEpEcax
3I0pOBOro W Oe30macHOr0 o0pas3a >KHU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXKHUM 3aHATHH U OT/ABIXA,
peryisipHas usnyeckasi akTUBHOCTb), (U3UUECKOE COBEPIICHCTBOBAHUE TIPU 3aHATHUSIX
CIIOPTHUBHO-03/I0POBUTEIHHOM JIEATENbHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHUSA:
TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMSA, HHTEPEC K Pa3IMIHBIM
chepam npodecCHOHAIBHOM AEATENbHOCTH, CBA3aHHBIM C MaTEMAaTUKON U €&



NPUIIOKEHUSIMU, YMEHUE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymieir mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE JKWU3HEHHbIE IUIAHbI, T'OTOBHOCTh M CIIOCOOHOCTBK
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPA30BAaHUIO HA MPOTSHXKEHUM BCEH KHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHHH MPAKTHYECKUX 337a4 MATEeMaTHYE€CKOU
HaIlpaBJIEHHOCTH;

7) 3K0JI0THYECKOT0 BOCTINTAHHUS:

c(hOpPMHPOBAHHOCTh IKOJOTUYCCKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COIMAIBHO-
YKOHOMHYECKHUX MTPOIIECCOB HAa COCTOSTHUE IMTPUPOIHON U COITUAIBHOMN CpeJIbl, 0CO3HAHNE
IJI00QJIBHOTO XapakTepa OHKOJIOTHYCCKUX TIPOOJIeM, OpHUCHTAIlMs Ha IPUMCHCHHE
MaTeMaTHYeCKUX 3HAHWUH [UIS PEIICHHWS 3ajJad B OO0JacTH OKPYKAIOIICH CpeIbl,
IUTAHUPOBAHKE TIOCTYIKOB W OIEHKHA MX BO3MOXKHBIX ITOCIICACTBHH I OKpYKaroIeh
CpEeIIbI;

8) HeHHOCTH HAYYHOT'0 TO3HAHHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTeMaTUYECKOW HAYKH KaK
chepbl 4eTOBEUECKOM JIeITeIIbHOCTH, ITAllOB €€ Pa3BUTHS M 3HAUMMOCTH JIJISI Pa3BUTHUS
IIMBWJIM3AlIMM, OBJIQJICHUE S3BIKOM MAaTEMAaTHKU W MaTeMaTHYECKOW KYJIbTYpOM Kak
CpEeACTBOM IIO3HAHHUSA MHUpa, TOTOBHOCTH OCYILIECTBIIATh MPOEKTHYIOU
UCCIIEIOBATENLCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTe 0OCBOCHHS TPOrPaMMEI IT0 MaTEMATHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
obOpasoBanus y oOydaromierocss OyayT cOpMHUPOBAaHBI METAMPEIMETHBIE PE3yIbTaThl,
XapaKTePU3YIOIIUECS OBJIAQJICHUEM YHUBEPCATbHBIMHU TO3HABATCIILHBIMU JICHCTBUSMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JCHCTBHSIMH M yYHHBEPCAJIbHBIMHU
PETYJISATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YYeOHbIe elCTBUA
Bba3oBble Jornueckue AeicTBUA:

BBUSIBISITh M XapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
00BEKTOB, TMOHSATHN, OTHOIICHUN MEXKIYy TOHITHSAMHU, (HOPMYIUPOBATH OMpPEACIICHUS
MOHSTUH, YCTaHABIMBAThH CYIIECTBCHHBIM TMPHU3HAK KJACCU(UKAIIUU, OCHOBAHHUS JIJIS
0000111eHHS M CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BLIBATH CY)KICHUS: YTBEPIUTEIbHBIC
U OTpUIIATeIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U WU IPOTHUBOPEUHSB
dakTax, MaHHBIX, HAOMIOJEHUSX W  YTBEPXKACHHSIX, MpeJarath KPUTEPUU JIA
BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUYUI;

JIEJATh BBIBOJIBI C HCTIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U NHIYKTUBHBIX
YMO3AaKJIFOUEHUH, YMO3AKJIIOUEHUN 10 aHAJIOTUH;



MPOBOJIUTHh CAMOCTOSITEIILHO JIOKA3aTEILCTBA MATEMATUUYCCKUX YTBEPIKICHUM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJECHUS U BHIBOJIBI;

BBIOMpaTh CMOCO0 pelieHus] yueOHOM 3a1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIANINN ¢ YIETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBareabCKHe JeCTBUA:

WCIIOJIh30BaTh BOMPOCHI KaK HMCCJIEAOBATEILCKUI WHCTPYMEHT TIO3HAHUA,
(bopMyIHUPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUYHE, MPoOIeMy, YCTaHABIUBATh
MCKOMOE U JTaHHOE, (hOpMUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO IMO3UIINI0, MHCHHUE;

POBOJIUTH CAMOCTOSITEIbHO CIUTAHHUPOBAHHBINA OKCIIEPUMEHT, HCCIEIOBAaHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHHUSIMH, ITPOLIECCAMHU;

caMoCTOSITeNNbHO  (popMynupoBaTh O000OIIEHHS UM BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJbTaTOB, BRIBOJAOB M O00OIIICHUH;

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIIBUTATH
MIPEATNOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanuei:

BBISIBJIATH Ae(DUIUTHI HHPOPMALIUK, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOIIPOC
U ISl pEILeHUs 3a/1a4u;

BbIOMpaTh HMH(OPMAIUMI0 M3 HCTOYHHKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBAaTh U HHTEPIPETHUPOBATH MHPOPMAIMIO PA3IUYHBIX BUIOB U (Hopm
IpeICTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, MPEICTaBIsATh €€ B PpazIUYHBIX (QopMax,
WLTIOCTPUPOBATH TpapuuecKH;

OLIEHUBAaTh HAAEKHOCTh MH(GOPMAIMU [0 CAMOCTOSTENFHO C(HOPMYINPOBaHHBIM
KpUTEpUsIM, CHOPMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHMBHbIE YHHBEpPCAJIbHbIE yUeOHbIE JeiiCTBUSA:

BOCHIPUHUMATh U (GOPMYJIUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEJISIMU OOILIEHHUS], SICHO, TOYHO, TPAMOTHO BBbIPaXKaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh MOACHEHUS MO XOAY PELIECHUs 3aJaud, KOMMEHTHPOBAThH
MOJIyYeHHBIN PE3YIIbTAT;

B XOJie OOCYXJI€HHs 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAeMOMl TEMBl,
npo0sieMbl, pemaeMoi 3a/adM, BBHICKA3bIBAaTh HJEW, HAlleJIEHHbIE HAa MOUCK PELIeHUS,
COMOCTAaBIIATh CBOU CYXKJEHUS C CYXKICHUAMH JPYTrUX YYaCTHUKOB JHAIOra,
OoOHapy>KUBaTh Pa3IMuMe U CXOACTBO MO3UIIHI, B KOPPEKTHON dopme PopMyIUpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHNUS;

NPENCTaBIATh pPEe3yJbTaThl pEIIEHUs 3aJaud, SKCIEPUMEHTa, HCCIeIOBaHUS,
MPOEKTa, CaMOCTOSITEJIbHO BbIOMpPaTh (opMaT BBICTYIUIGHUS C Y4E€TOM 3ajay
NPE3EHTAalUN U OCOOEHHOCTEN ayIUTOPHH.



PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 33]]a4H, BHIOUPATH CIIOCO0 PEIICHHUS C YIETOM
UMEIOIUXCS PECYypCOB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yIETOM HOBOUW HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

BJIa/IETh HABBIKAMHU IO3HABATENBHOM PEQIIEKCHMH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUA UM MBICIUTENbHBIX MPOIECCOB, HUX PE3YJNbTATOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa W PE3YJIbTaTa PELIEHUS MATeMaTHYECKOU
3a/1a4H;

NPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPU PELICHUW 3aJayH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJJEHHBIX OLINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJibTaTa L€ U YCIOBUSIM, OOBIACHATH MPUUYUHBI
JTOCTUXKEHUS WM HEJOCTUXKEHUS pe3yJIbTaTOB EATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MMOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHANBUIYAIbHON pabOThI
Opy  pelieHHH Yy4eOHbIX 3a]ay, NPUHUMATh 1IeJIb COBMECTHOM JesTeNbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, pachpeneisTh BHIbI padoT,
JIOTOBapuBaThCsl, OOCYXJaTh TIPOIECC W pe3yabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKHX JIFOIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYkaAeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOJIHATH CBOIO YaCTh Pa0dOThI M KOOPAMHUPOBATH CBOU
JENCTBUS C JPYTMMHU YJeHaMH KOMaH]Ibl, OLlEHUBATh KaueCTBO CBOETO BKJIaja B 001U
HIPOJYKT IO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS MPOTpamMMbl IO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEero 001mero o0pa3oBaHus MPEACTaBICHBI M0 T0aM 00y4YeHUs
B paMKaX OT/ICIbHBIX YUEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3feiax MPOrpPaMMBITIO
MaTeMaTHKe.



OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAA 3AIINCKA

Y4eOHslif Kypc «Anredpa U Hayala MaTEMaTHUECKOTO aHaM3a» SIBISIETCS OJHUM
U3 HauOoJiee 3HAUYUMBIX B MPOTPaMME€ CPEIHEro 00Iero oOpa3oBaHUSs, MOCKOJIBKY,C
OJTHOM CTOPOHBI, OH OOECIEeYMBAaET WHCTPYMEHTANbHYIO 0a3y Uid M3y4eHHUsS BCeX
€CTECTBEHHO-HAYYHbIX KYpCOB, @ C JIPYroll CTOPOHBI, (GOPMUPYET JIOTUUYECKOCH
aOCTpaKTHOE MBIIUIEHUE OOyYaroumxcsi Ha YpOBHE, HEOOXOJMMOM [IJIsi OCBOCHUS
y4eOHBIX KYpPCOB MH(OPMATHKH, OOLIECCTBO3ZHAHMS, UICTOPHH, CIOBECHOCTH. B pamkax
ydeOHOro Kypca «AnreOpa ¥ Hayajga MaTEMAaTHYECKOTO aHalin3a» OOydYaroluecs
OBJIA/ICBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas pOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4ecKoil popme.

Y4eOHbIil Kypc anreOpbl M Ha4all MAaTeMaTHUECKOTO aHAIM3a 3aKJIabIBaeT OCHOBY
JJIs  YCHEIIHOTO OBJaJeHUs 3aKOHAaMU (U3UKH, XUMUHU, OWOJOTMM, MOHUMAaHUS
OCHOBHBIX  TEHJCHIMA JOKOHOMHUKH ¥  OOIIECTBEHHOW JKM3HU, TO3BOJISIET
OpUEHTHPOBATHCS B COBPEMEHHBIX MH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,

YBEPEHHO HCIOJB30BaTh WX B MOBCEIHEBHOW >XM3HU. B TOXe Bpems oBianeHue
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MaTEeMAaTHUYECKUMU KOHCTPYKIUSMU Pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTH YTBEPXKIACHUS,
UCIIOJIb30BaTh 00O0OIIEHNE M KOHKPETH3alui0, a0CTparupoBaHUE U aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIIUICHHE. B X0/1€ n3yueHus anreOpsl 1 Havam

MaTeMaTHUYeCKOI0 aHaJln3a Ha YPOBHE CPEAHEro 0011ero oopazoBaHus 00yyarouecs
MOJTy4atoT HOBBIM OMBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO MTOCTPOCHHS

MaTeMaTUYECKUX MOJIeNIeH pealbHBIX CUTYallMi U UHTEPIPETAIUU TTOTYyUYEHHBIX
pelIeHUH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKHX 3aKOHOMEPHOCTEN B MPHUPOJE,
HAayKe U B UCKYCCTBE, C BHIJAIOIIMMHCS MAaTEMAaTHUYECKUMU OTKPHITHSIMH U UX aBTOPAMHU.

VY4eOHbI Kypc aireOpbl 1 Hauajd MaTeMaTHYeCKOTo aHalM3a o0Janaer
3HAYUTENbHBIM BOCIUTATEIHHBIM MOTEHIIMATIOM, KOTOPBIM peau3yeTcsl Kak 4yepes
yueOHBI MaTepua, criocoOCTBYIOMIMHI GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI, TAK
U depes crenuduKy ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEILHOCTH,
aKKypaTHOCTH, MPOIOJDKUTEIBHON KOHIICHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH

34 [TOJIyYEHHBIA PE3YJIbTaT.

B ocHoBe Meroauku oOydenusi anreOpe U HayajllaM MaTEMaTHYECKOro aHaiu3a
JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHUSI.

B cTpykType nporpaMMsbl o ajiredpe 1 Hayajaam aHalli3a BBIJCISIOTCS CIAEAYIOIINe
collepKaTeIbHO-METOIMUecKre JHHUM: «Yucna W BeIUUCIHCHUS», «DyHKIHH U
rpadukm», «YpaBHEHHS H HepaBeHCTBa», «Hauama maremMaTHdeckoro aHaimzay,
«MHoxecTBa M JIOTHKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOANYECKUE JIMHUU
M3Yy4yaloTCs Ha MPOTSHKEHUM [BYX JieT OOydeHUs Ha YpPOBHE CpeaHero OoOIIero
0o0pa30BaHMsl, €CTECTBEHHO JOMOIHS APYT APyra W MOCTETIEHHO HACHIIAICh HOBBIMHU
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TeMaMUu U pasneiamu. J(aHHBIM yuyeOHBIH KypC SABISETCS MHTETPATUBHBIM, MOCKOJBKY
o0BeIMHsIET B ceOe CoJepKaHUE HECKOJbKUX MATeMAaTUYECKUX AUCLMILIMH: ainreopa,
TPUTOHOMETPHSI, MATEMATHYECKUM aHAIIN3, TEOPUs MHOXKECTB U apyrue. [Io mepe Toro
Kak o0ydJaromnyecs: OBJIaJeBalOT BCE OoJjiee HMIMPOKUM MaTEeMAaTUYECKUM alapaToM,y
HUX IIOCJIEJOBATENbHO (OPMHUPYETCS UM  COBEPUIEHCTBYETCSI YMEHUE CTpPOUTH
MaTe€MaTUYECKYI0 MOJIEJb pPEAJIbHOW CHUTyallud, OPUMEHSATh 3HAHMS, IOJyYECHHbIE
B y4eOHOM Kypce «AnrebOpa M Hauyalda MaTeMAaTUYECKOTO aHAINU3a», IS PELICHHS
CaMOCTOSITENIbHO  CHOPMYJIMPOBAHHOM  MaTeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPIPETUPOBATH MOJYUEHHBIA PE3YNIbTAT.

ConepxaTenpHO-MeTOANYECKAsT JUHUA «Yucna ©  BBIYMCICHUS» 3aBEpIIACT
(opMupOBaHHE HaBBIKOB HCIIOJIb30BAHUSA JCHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HA4YaTO Ha YpOBHE OCHOBHOro obmiero obpaszoBanusi. Ha ypoBHe cpeanero oOiero
o0Opa3oBaHus 0c000€ BHUMaHUE yAeAeTcsl POPMUPOBAHUIO TPOUYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B Ce0s KCMOJb30BaHUE pa3IUYHbIX (QOpM  3amucu
JNEUCTBUTEIBHOTO YHCIIA, YMEHHE PAllMOHAIBHO BBIOJIHATH JIEWCTBUSA C HUMH, JENIATh
MPUKUJIKY, OLIEHUBAaTh pe3yibTaT. OOydaroumecs MoJy4aroT HaBbIKA MPUOIMKEHHBIX
BBIYHMCIICHUM, BHITIOJTHEHUS JCHCTBUN C YHUCIaMU, 3alUCAaHHBIMU B CTaHIApTHOU dopme,
HCIIOJIb30BaHNs MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCJIOBBIX BBIPAKEHU.

CopnepxxarenpHass JIMHAA  «YPaBHEHHs W HEPABEHCTBA»  pean3yeTcs Ha
MPOTSKEHUU BCETO OOYUYEHHUs HAa YPOBHE CpeIHEro o0iiero oOpa3oBaHUs, MOCKOJIbKYB
KaXJIOM pa3fesie MpOorpaMMbl IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecs: OBJIaJEBAIOT Pa3IMUYHBIMU METOJAMU PEIICHUS LEJbIX, PAllMOHATIbHbIX,
MPPALMOHAIBHBIX, TOKA3aTENbHbIX, JIOrapU(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHHH,
HEPaBEHCTB U uX cucteM. [lomyueHHble yMEHUs UCTIONb3YIOTCS ITPU UCCIIEA0BAHUM (PYHKIUHA
C NOMOIIBIO IPOU3BOJHOM, PEUICHUM NPHUKIAJHBIX 331a4 M 3a/1ad Ha HAXO0XKICHHE
HauOOJIIIMX W HAaWMEHbIIMX 3HaueHWM (yHKUMH. JlaHHasg cojep)karesibHas JIMHHS
BKJIIOUaeT B ce0s Takke (OpPMHUPOBAHME YMEHUM BBIMOJHATH PAacUEThl MO (HopMysam,
npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX, HUPPAIUOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIPQXKECHUM, a TAaK)Ke BBIPAXKEHUH, COJIEp)KalMX CTENeHu U jorapudmsl. braromaps
U3YYEHHIO aireOpamdyeckoro MaTepuana MPOUCXOAUT JajbHEHIlee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAaKTHOTO MBIIIICHHSI 00yYarommxcs, GOPMHUPYIOTCS] HaBBIKU
JIENYKTUBHBIX pacCyXJEeHUH, paboTbl C CHUMBOJBHBIMU (hOpMaMu, NPEICTaBICHUS
3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB. AnreOpa npeiaract
3 PEeKTUBHBIE HHCTPYMEHTHI JJIS1 PEIICHHS IPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HaBIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxxarenpHo-MeTOoMYeckass JmuHUA «DyHkumu w  TpaduKm»  TECHO
NEePEIuIeTaeTCd ¢ APYTMMH JIMHUAMHU Y4e€OHOro Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATEIBHOCTh  M3Yy4YeHUs  marepuana. l3ydeHume  cremeHHOW,
MOKa3aTeNbHOM, JIOTApUPMUIECKON W TPUTOHOMETPUUYECKUX (PYHKIIMH, WX CBOWCTB U
rpauKOB, HCTIOIb30BaHNE QYHKLIMM JJIs peIIEHUs 3aa4 U3 IPYTUX YUeOHBIXIIPEIMETOB
Y pEAIbHOW JKM3HH TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAJIU30M, TaK U
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C pelleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAaHHUE YIENIAETCS
(bOpMHUPOBAHUIO YMEHUS BhIpAKATh (JOPMYITaMH 3aBUCUMOCTH MEXKTY Pa3IMIHBIMU
BEITMIMHAMU, WCCJIENOBATh MOJyYCHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Matepuan
COJIep>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUHN U HaBBIKOB, MO3BOJISIOIINX
BBIpaXKaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B PA3TUYHON (opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocooCcTByeT pa3BUTHIO alTOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHast smHui «Hagama wmarematmdeckoro aHamusa» TMO3BOJSET
CYIIIECTBEHHO PACHIMPUTHh KPYr KaK MaTEMaTHYCCKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYMHBIX 00YYaIOUIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIIEAOBATh U
CTpouTh Tpaduku (QyHKIHH, ONMPEAeTiaTh UX HAMOOJBINNE W HANMCHBIINE 3HAYCHHUSI,
BBEIYUCIIATh TUIOMAan (Guryp w oOBEMBI TeN, HAXOIWUTh CKOPOCTH W YCKOPCHHS
nporeccoB. CoaeprkaTenbHas JUHHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHUS
MaTEeMaTUYECKUX MOJIENICH PEaIbHBIX CHUTYaIlui, HAXOXKIACHUS HAWIYUIIETO PeIICHUs
B TPUKIAIHBIX, B TOM YHCIE COLUATbHO-DKOHOMHUYECKHX, 3a7adax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHYECKOrO0 aHaji3a CIHOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(OpMaTbHO-JIOTMYECKOTO M KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHWIO YMEHUU
pacrmo3HaBaTh MPOSBICHNUS 3aKOHOB MaTeMaTHUKU B HAayKe, TEXHHKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIONIMXCS Pe3yJbTaTax, MOJIYYCHHBIX B XOJIE€ Pa3BUTHUS
MaTEMaTHUKH KaK HayKH, ¥ UX aBTOpPaXx.

CopepxartenpHO-MeTOIMYECKass JMHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MIOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TEOpETHKO-MHOKECTBEHHBIE MTPEICTABICHHS
NPOHU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMAaTHMKH W TpeJiaraloT HauOoJjee
YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/iesibl MaTEMATUKU U €€ MPUIIOKCHUH,
OHM CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE UCLUMIUIMHBI B eauHoe Ienoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00y4aroeMycsi IOHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTeMaTHKHU U UCIIOJIb30BaTh €T0 JJIsi BHIPAXKEHHS] CBOMX MBICIIEH.

B yue6HOM Kypce «Anredpa U Havajna MaTeMaTUYeCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUSI, KOTOPbIE TPU3BAHBI CHOPMHUPOBATH
HABBIKM TOCTPOCHUSI MOJIEJICH peallbHbIX CUTYyallud, HMCCIENOBAaHUS ITHUX MOJENeic
MOMOIIIbIO  amnmapara ajreOpbl M MAaTeMaTHYeCKOro aHajiu3a W HUHTEepIpeTaluu
MOJIYYCHHBIX pPE3yNbTaToB. Takue 3ajaHus BIUIETEHbl B KaXKIbIM U3 pa3ienoB
POrpaMMbl, MOCKOJIbKY BECh Marepuall y4eOHOro Kypca HIMPOKO HCIOIb3YETCS IS
peleHuss TNpUKIAAHBIX 3adad. [lpu pelieHun peanbHBIX MNPAKTHUECKUX —3a7ad
oOy4aroniyecs: pa3BUBAIOT HAOMIOAATENILHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBarbCsi, MCIOJIb30BaTh aAHAJOTHI0, 00001aTh U  KOHKPETU3UPOBATH
npobiemy. JlesaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATIHBIX 3a]1a4
OpraHu3yeTcs B MpOollecce M3yUeHHUs BCEX TeM ydyeOHOro Kypca «AuredOpa v Haudana
MaTEMaTUYECKOTO aHaTN3ay.

OO11ee uncao yacoB, pEKOMEHIOBAaHHBIX 7Sl U3yUeHHUs yueOHOro Kypca «Anredpa
¥ Havaja MaTeMaTH4ecKoro aHanuza», — 170 dacoB: B 10 kmacce — 68 yacoB (2 4aca
B Hezenmo), B 11 knacce —102 gaca (3 yaca B HeeINIO).

11



COJAEPXKXAHUME OBYYEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSATHYHBIE JIPOOH, TPOLIECHTHI,
OECKOHEUHbIE TepUoAuYECKHe ApoOou. ApudmeTnueckue omneparuy ¢ paluoOHAIbHBIMUA
qHcliaMu, peoOpa30oBaHus YMCIOBBIX BblpaxkeHUi. [Ipumenenne apobdel u mpoieHToB
JUISL PEILEHUS IPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUM U PEaIbHON KU3HHU.

JlericTBuTENbHBIE  Yucla.  PalMoHambHBlE W UPPALMOHAIBHBIE  YHCIA.
Apudmerrueckue omeparud ¢ JACHCTBUTENBHBIMU  4YHciaMu. [IpuOmmkEHHBIC
BBIYMCJICHUS, IPABUJIA OKPYTJICHUS, TPUKUJIKA U OLICHKA PE3YyJIbTaTa BbIUUCICHHM.

Crenens ¢ nenbiM nokazatesneM. CtanaapTHas gopma 3amucH JeHCTBUTEIBHOTO
yucna. Mcnonb3oBanue mnoaxonsnie (opMmbl 3amucH JACHCTBUTENBHBIX YHCEN IS
pEILIEHUs IPAKTUYECKUX 3a7a4 U IPEACTABICHUS TAHHBIX.

ApudmeTrnueckuii KOpeHb HaATypaJIbHOM cTeneHu. JelcTBus ¢ apudMeTHIECKUMHU
KOPHSIMH HaTypaJIbHOU CTEIICHHU.

CuHyCc, KOCMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHU M. OcHoOBHBIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHEeHUs. HepaBeHCTBO, perieHne HepaBeHcTBa. Meron
VHTEPBAJIOB.

Perenue 1enbix u ApoOHO-PALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELLICHUIO MaTEMaTUYECKUX 3a/1a4 U 3a71a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U peaTbHOM KU3HHU.

DyHKIUU U TPpaPUKHU

@yHkusA, cnocodsl 3aaanus pyHkiuu. ['padux Pynknuu. BzaumHo oOpaTHbIe
GyHKLIMH.

O6nactb omnpeAeneHuss U MHOXKECTBO 3HaueHu (ynkiuu. Hymu dyHkumm.
[IpomexxyTku 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHas (pyHKLMS C HATYpaJbHBIM U 1I€JIBIM MTOKa3zatesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oil CTETICHH.

TpuronomeTpruyeckast OKpy,KHOCTb, ONPEACIICHUE TPUTOHOMETPUUECKUX PYHKIUN
YHUCJIOBOI'O apIyMEHTA.

Hauajga MaTeMaTH4eCKOIr0o aHAJIN3a
HOCJ’ICI[OB&TCJILHOCTI/I, CITOCOOBI 3aJlaHus MOCJICA0BATEILHOCTE. MOHOTOHHBIC
IIOCJICA0BAaTCIIbHOCTH.
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ApudmeTnueckass W TreoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH TIeOMEeTpUYecKOn
nporpeccun. Dopmyia CI0KHBIX TPOLIEHTOB. Mcnoyib30BaHKe IPOrPECCUU IS PELLICHHUS
peanbHBIX 3a/1a4 NPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOKeCTBO, omepanuu Haja MHOXKecTBamu. Jluarpammsl — ODitnepa—BeHHa.
[IpuMeHeHEe TEOPETUKO-MHOXKECTBEHHOIO — armapara Uil  OIKMCAHUS  PEajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a9 U3 IPYTUX yUSOHBIX IPEIMETOB.
Omnpenenenue, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuc/i1a v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku 1EIMMOCTH LENBIX YHACEIL.
Crenensb ¢ palmoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTETIEHHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOrapu(pMbI.

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpa3oBanue BeIpaXKEHUN, COACPKAIINUX JIOTAPUPMBI.

[IpeoOpa3oBaHue BBIpOKEHUH, COAEpXKAIIMX CTENEHH C  palOHAIbHBIM
IIOKa3aTEeIIEM.

IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

Cucrembl THHEMHBIX ypaBHEHUW. PelleHne NpUKIaIHbIX 3a/1ad C [MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHECHUM.

CucteMbl M COBOKYITHOCTH pPallMOHATIbHBIX YPABHEHHI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a]a4 U 3a]1a4 U3 pa3IUYHbIX 00JaCTel HayKu U peaabHON KU3HU.

DyHKIUN 4 rpaguKu

Oynkuus. [lepuoguueckne QyHkimuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIHUH.
MaxkcuMymbl 1 MUHUMYMBI pyHKu. Hanbomnpiiee 1 HauMeHblee 3Ha4eHHe PYHKIIMU
Ha IIPOMEXKYTKE.

Tpuronomerpudeckue GpyHKINUU, X CBOWCTBA U TPAPUKH.

[lokazarenpHast u Jnorapupmudeckas (QyHKIMHM, HX CBOWCTBA U TpadUKH.

Hcnonp3zoBanue rpagukoB (yHKIMI AJIs pEIICHUs] YPaBHEHNUIN U IMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUUMH I8  HCCIECJOBAHMSI IPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE€ BOSHUKAIOT IPU PELICHUH 3aa4 U3 APYTUX yUSOHBIXIIPEIMETOB
Y pEaJIbHOM KU3HH.

Havyaya MaTeMaTH4eCKOIro aHAIU32
HenpepeiBHble (yHKIMH. MeToq HHTEpBANOB Ui pEIICHHUS HEPABEHCTB.
[IpousBoanas pynkuuu. 'eomeTpudeckuii U GU3NUECKUN CMBICI TPOU3BOAHOM.
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[IpousBoaHbIe 31eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKACHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHI.

[IpumeHeHne TPOU3BOJHOM K HCCIEAOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HAMMEHbBIIETO 3HaUeHHs (PYHKIIMU Ha OTPE3Ke.

IIpuMenenune mpon3BOIHOM U1 HAXO0KACHUSA HAWITYYLIETO PELIECHNS] B IPUKJIIAIHBIX
3aJja4ax, JUIsl ONPEEIIEHNs CKOPOCTH MPOLIECCa, 3a1laHHOTO (POPMYIIOi 1K TpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

HNurterpan, ero reomeTpudeckuii U Gu3nyeckuil cMbIC). BbluncieHue mHTerpaia
o ¢popmysne Herorona—JleliOnura.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 10 kiacce oOy4aroniuiicss HOJIy4UT CIAEAYIOIIHUE MPEIMETHBIC
pPE3yNbTATHI:

YucJia v BbIYHCTIECHHUA:

OMEPUPOBATH MOHATUAMU: PALMOHAIBHOE U IEUCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
U JIECATUYHAS APOOb, IPOIICHTHI,

BBITIOJIHATH apu(METUUECKHUE OTEPAIUH C PAIMOHATBHBIMUA U JEHCTBUTEIHLHBIMHU
YHCIaMH;

BBITIOJTHSITH TPUOJIMKEHHBIE BRIYUCIICHHU S, UCTIOB3YS MPABUIIA OKPYTIICHUS, IeTaTh
MIPUKHUJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

OTIEpUPOBATh MOHATHSMU: CTEMEHb C IIEJbIM MOKa3aTeleM, cTaHaapTHas dopma
3allUCU  JCHUCTBUTEIIBHOTO 4YHCJIA, KOPEHb HATypaJIbHONW CTENEHU, HCIOJIb30BaTh
MOAXOAITYI0 (OPMY 3aITUCH ACHCTBUTEIBHBIX YUCET JIJIs1 PEIICHUS TPAKTHUECKUX 3a1a9
Y NIPEJICTABJICHUS JIaHHBIX;

ONEPUPOBATH TOHATUSIMU: CHUHYC, KOCHMHYC M TAHI€HC IPOM3BOJILHOIO YTIJa,
MCIIOJIb30BaTh 3alMCh ITPOM3BOJIBHOTO yIjla 4depe3 oOpaTHbIE TPUTOHOMETPHUUECKHE

byHKIUH.

YpaBHeHMS M HEPABEHCTBA:

ONEPUPOBATh NOHATHUAMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO, LEJIOE,
PAalMOHAIIBHOE, UPPALUOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BBINIOJIHATh NPEOOpPa30BAHMSI TPUTOHOMETPUYECKUX BBIPAKEHUHM M pelaTh
TPUTOHOMETPUYECKNE YPAaBHEHUS,

BBINIOJHATh NpeoOpa3oBaHUsl LIENbIX, PALUUOHAIBHBIX M HPPaLMOHAIBHBIX
BBIPQXXEHUN W PEIIAaTh OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U UPPALUOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB;

IIPUMEHATh YPAaBHCHHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3a/1a4y U3 pa3IuYHbIX 00JacTel HAYKH U peajbHOM KU3HU;

MOJIEIMPOBATh PEAJIbHbIE CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIENOBATH IOCTPOCHHBIE MOJACIIH
C UCIIOJIb30BAHHMEM allllapara ajareopsl.
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DOyHKIMU U TPAPUKHU:

ONEpUpPOBATh MOHATHAMM: (yHKUHUSA, CIOCOOBI 3anaHus (QYHKOUHM, 00JacThb
OIpEZeNICHUs] U MHOXKECTBO 3HauU€HUM (pyHKUMHU, rpaduk GyHKIMHU, B3aUMHO OOpaTHbIE
byHKINY;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTb (PYHKIMH, HYIH (YHKLHUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduKku GyHKIUH ISl pelieHus] ypaBHEHUII;

CTPOUTb M YWUTaTh TpadUKU JHUHEHHOW (PYHKIMM, KBaJApaTUYHOM (yHKUUH,
CTETNIEHHOHN (PYHKIIMH C LEJIbIM [TOKa3aTeseM;

UCIOJIb30BaTh Tpaduku (GYHKUIUN A UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH
IpU pelieHuH 3a7ad U3 APYTrux y4eOHBbIX MPEIMETOB U PEaTbHOM KU3HHU, BBIPAXKATb
(dopMynaMu 3aBUCUMOCTH MEXKIY BEIMYUHAMH.

Havasa MaTeMaTH4eCKOIro aHAJIN3A:

ONEpPUPOBATh  TMOHATUSAMHU:  TOCIEAOBATENbHOCTh,  apupMeTHUecKas |
reoMeTpUYECKasi IPOrpeccui;

OIIEpUPOBATH MOHIATUAMU: OECKOHEUHO yObIBaIOIasi FEOMETPUUYECKas IPOTPECCHs,
cyMMa 0eCKOHEYHO yObIBaroIel reOMeTpUYECKON MpOrpeccuu;

3aJ1aBaTh M0CJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M NPOrpeccUil AJid pelIeHus
peanbHBIX 3a/1a4 NPUKIAJHOTO XapaKTepa.

MHoskecTBa U JIOTUKA:
OMepUpOBaATh MOHATUSAMU: MHOKECTBO, ONIEpaIlMU HaJl MHOYKECTBAMH;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBINA ammapar sl OMUCaHUsl peaslbHbIX
IPOLIECCOB U SIBJICHUM, TIPU PELICHUU 3aJ1a4 U3 APYTHX YYeOHBIX MPEIMETOB;
ONEepUpPOBATh MOHATUAMHU: ONIPEIETIEHUE, TEOpEMA, CIEICTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kjacce oOy4aroniuiicss HoJy4duT CAEAYIOIIHUE MPEAMETHBIC
PE3yJbTATHI:

YucJia v BbIYUCIIECHNUA:

ONIEPUPOBATH MOHSATUSIMU: HATYPAIBHOE, IIEJ0€ YHMCIIO, MCIOIL30BaTh MPU3HAKU
JEIMMOCTH TEJIbIX YMCEN, PA3JI0KEHUE YUCJIAa Ha MPOCTHIE MHOXHUTENH JIJI1 PELICHUS
3ajJ1a4;

ONIEpUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBLHBIM ITOKA3aTEeJIEM;

OTIEpUPOBATh TOHATHUSMHU: JIOTapu(dM dYWCTa, ACCITHYHBIE W HaATypajJbHBIC
JoTapuQMBbI.

YpaBHeHMs M HEPaBEHCTBA:

IPUMEHSATHh CBOMCTBA CTENEHU MJIsl MpeoOpa3oBaHUS BBIPAXKEHUH, ONEPUPOBATH
IOHATHUAMU: ITOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO, pElIaTh OCHOBHBIE THIIBI
II0Ka3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITNIOJIHATH Mpeo0pa30BaHusl BBIPAXKEHUN, COEPKAIIHNX JIOTapu(pMBbl, ONIEpUPOBATH
MOHATUSIMH: JIOTApU(PMHUUECKOE ypaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
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Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€ pellicHHueE,
VCIIOJIb30BAaTh CUCTEMY JINHENHBIX YPABHEHUH ISl PEIICHUS IPAKTUYECKUX 3a/1a4;

HaXOAUTh PEIICHUS NPOCTEHMIIMX CUCTEM M COBOKYIIHOCTEM PalMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIETIMPOBATh PEAJIbHbIE CUTYAllUU Ha SI3bIKE ajareOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh IIOCTPOCHHBIE
MO/JIEJIM C UCIIOJIb30BAaHNEM ammapara ajreOpsl.

DyHKUMH U TPaPUKH:

OIIEpUPOBATH MOHATUAMU: NepHoANYecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (YHKIMM, HAuOOJIbIIEE W HAUMEHBIIEEe 3HAUYCHUS
(YHKIMM Ha IPOMEXYTKE, MCIONb30BaTh UX JUISl UCCIENOBaHUS (YHKIHUH, 3aJaHHOU
rpaduKom;

OIIEPUPOBATH HOHATUAMHU: TpapuKu MOKa3aTeNbHOM, JorapuMUIECKOi u
TPUTOHOMETPUUECKUX (YHKUMN, H300pakaTh HMX HA KOOPAMHATHOM IIOCKOCTU U
VCIIOJIb30BaTh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH TpauKH JMHEWHBIX YpaBHEHUU U
UCIIOJIB30BaTh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHU;

UCIOJIb30BaTh rpaduKu GYyHKIUHN 71 UCCIEA0BAaHUS MPOLECCOB U 3aBUCUMOCTEM
U3 IPYruX YYEOHBIX TUCLIUILIMH.

Havana MaTeMaTH4ecKOro aHaIu3a:

OTICpUPOBATh TIOHATHSMH: HENpephiBHAS (GYHKIHS, TPOU3BOAHAS (PYHKITUH,
UCIIOJIb30BaTh TE€OMETPUUECKHA W (U3WYSCKUN CMBICI MPOU3BOIHON I PEIICHUS
3ajad;

HaXOAWTh TPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIMH, BBIYUCIATH IPOU3BOIHEIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (YHKITHIA;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HMCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSITh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPadUKOB;

UCIOJIb30BaTh  MPOU3BOJHYIO JJIS  HAaXOXKJEHUA  HAWJIY4IIero  pelIeHUs
B TIPUKJIQIHBIX, B TOM YHCJIE COIMATHLHO-9KOHOMUYECKHX, 3a/1a4ax;

OTepUpPOBATh MOHITUSIMU: IEPBOOOpaA3HAs U UHTETPaJI, TOHUMATh T€OMETPUYECKHIM
U QU3UYECKUN CMBICI UHTErpaa;

HaxXOJIUTh TEPBOOOPA3HbIE SJIEMEHTAPHBIX (YHKIIUMA, BBIYUCISITH HHTETPA 10
dbopmyne HetoTona—JIeitOuua;

permarh MPUKIATHBIE 3aJadd, B TOM YHCJIE CONUAIbHO-3KOHOMHYECKOTO U
dbu3nUecKoro xapakrepa, CpeCTBaMU MaTeMaTUYECKOTO aHaJIN3a.
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TEMATHUYECKOE INTAHUPOBAHUE

®denepanbHas padovas nporpamma | Matemaruka. 10—-11 knaccel (6a30BbIl ypOBEHD)

10 KJIACC
HaumenoBanwme paznena  [KomudecTBo OcCHOBHOE cofiepKaHHE OCHOBHBIE BUJIBI ICATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIMXCs
MHOKeCTBa pallMOHATEHBIX 14 MHoxecTBO, oniepanuu Hcnoan3oBaTh TEOPETUKO-

Y JEACTBUTEIBHBIX YHCEIL.
PanmonansHble ypaBHEHUS U
HEpPaBEHCTBA

HaJ MHOXeCTBaMu. JlnarpaMmsl
Oiinepa—BenHna.

Panmonansueie unciaa. OOBIKHOBEHHBIE
U JICCATUYHbIE APOOU, TPOLICHTHI,
OeCcKOHEUYHbIE TEPUOINIECKUE TPOOH.
Apudmernueckue onepanuu

C palMOHAJIbHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCIOBBIX
BeIpaxeHuil. [Ipumenenne npobeit u
MIPOLIEHTOB JJIs PELIECHUSI PUKIaIHBIX
3a/1a4 U3 pa3IMYHbIX OTpaciel 3HaHUU
Y pE€ajbHOM KU3HU.

JlencTBUTEIBHBIC YHUCIIA.
PanmonanbHbie ¥ MppallMOHAIIbHbBIC
yucia. ApupMeTndecKue onepanuu

C ICUCTBUTEIIbHBIMU YHCIIAMH.
[Tpubnm>kEHHBIE BEIYUCIICHHUS, TPaBUIa
OKpYTJICHUSI, MPUKUJIKA U OLICHKA
pe3yabTara BIYHUCICHUM.

MHOKECTBEHHBIH armnapar

JUIS1 OTIMCAHUS X014 PEIIEHUS
MaTeMaTHYECKHX 3a7a4, a TAKKe
peanabHBIX IPOLECCOB U SBJICHUM,

IIPU PELIEHUU 3334 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBaTh NOHATUSIMU:
palMOHANIBHOE YHCIIO0, IEUCTBUTENBHOE
YHUCJI0, OOBIKHOBEHHAS JIPOOBb,
JecsTUUHas ApoOb, IPOLEHTHI.
BoInoaHATH apupmMeTnyecKkue
OMEpalNy C PALIMOHATIBHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMU;
npUOIMKEHHBIC BHIYUCIICHHUS,
UCIIOJIb3YS MPABUIIA OKPYTIICHHUS.
Jenars NPUKUAKY M OLIEHKY
pe3yJibTaTa BHIYUCICHUIA.
OnepupoBatb NOHATHSIMH:
TOXJIECTBO, yPAaBHEHHE, HEPABEHCTRO;
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®denepanbHas padovas nporpamma | Matemaruka. 10—-11 knaccel (6a30BbIl ypOBEHD)

ToxnaecTBa U TOKICCTBECHHBIE
npeoOpa3zoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, penieHne
HEpaBeHCTBAa. METO1 MHTEPBAJIOB.
Pewenue nensix u 1poOHO-
paIMOHAIIFHBIX YPAaBHEHHUN U
HEPaBEHCTB

1[€JIO€ U PALMOHAJIBHOE YPAaBHEHHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1EJIbIX
Y PallMOHAJIbHBIX BBIPAKCHUMU.
PemiaTbs OCHOBHBIE TUIIBI LIEJBIX
VMppalMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHsaTh panoHaIbHBIE
YPaBHEHUsI U HEPABEHCTBA

JUIA pELICHUsT MaTeMaTUYECKUX 3a1a4
W 337124 U3 Pa3INYHBIX 001aCTe HAYKH
Y pE€ajbHOM KU3HU

Oynkunu u rpaduku. CreneHb
C LEJIBIM IIOKA3aTENEM

DyHKIMSA, CIOCOOBI 3a1aHMs (PYHKITUU.
Bsaumno obpatubie pynkuuu. I'paduk
GbyHKIIH.

O6nactb onpeaeneHus 1 MHOKECTBO
3HayeHui pyHkiuu. Hynu hyHkiuy.
[IpomexxyTKH 3HAKOTTOCTOSTHCTRBA.
UérHable 1 HEYETHBIC (DYHKITUH.
CreneHb ¢ 1EIbIM TOKA3aTelIEM.
CrannaptHas ¢hopma 3anucu
JNICUCTBUTEIILHOTO YHCIIA.
Hcnonp3oBanue moaxoasimei (opMbl
3aMKUCH JIEUCTBUTENIbHBIX YUCE

JUTSL pELICHUS PAKTUYECKUX 3a]1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM: PYHKIINS,
crocoObl 3aaHus (PYHKLINHU, B3aUMHO
oOpaTHbIe (PYHKITUHU, 00TACTh
OTpeeNICHUS] © MHOXKECTBO 3HAYCHHI
bynkuuu, rpaguk GyHKIMH; YETHOCTh
¥ HEUETHOCTH (DYHKIINH, HYIIH
(bYHKIUH, TIPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

BeinosHATH peodpa3oBanus
CTENEHEN C LEJIBIM IT0Ka3aTENEM.
Hcnonp30BaTh CTaHAAPTHYIO POpMy
3aMMcu AeMCTBUTEIHLHOTO YHCIIA.
DopMyaUpPOBATH

U WJLTIOCTPUPOBATH rpaduuecku
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®denepanbHas padovas nporpamma | Matemaruka. 10—-11 knaccel (6a30BbIl ypOBEHD)

CrenenHas GpyHKIHS C HATypaJIbHBIM
U LIeJbIM MoKa3aresieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITHH.
Boipaxarts popmyramMu 3aBUCHUMOCTH
MEK]ly BEIMYMHAMMU.

HUcnoab3oBath HU(pPOBHIE pecypchl
JUTSL TIOCTPOCHUSI TPAPHUKOB (PYHKIIHH

Y U3YYECHHS UX CBOMCTB

ApudpmeTHuecKuii KOpeHb
n—OW CTETICHH.
HppauroHanbHble ypaBHEHHS
Y HEpaBeHCTBA

18

ApudmeTnueckuii KOpeHb
HaTypaJIbHOM CTENEHU. [encTBus

¢ apu(PMETUYECKUMU KOPHSIMU H—OM
CTEIICHH.

Pemenune nppannoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CaoiicTBa U rpaduK KOpHs n-0i
CTEIECHU

P®opmMyIHPOBaTh, 3aNIMCHIBATH

B CUMBOJIN4eCcKoil ¢popme

Y WIJIIOCTPUPOBATH PUMEPaMu
CBOMCTBA KOPHS 11-OW CTETICHH.
BoinosHATh peoOpa3zoBaHus
UPPALMOHATIBHBIX BBIPAXKEHUH.
PemiaTh OCHOBHBIE THUIIBI
UppalMOHaIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH 1151 pelieHust
Pa3JIMYHBbIX 32124 HPPALMOHAIbHBIE
YPaBHEHHS U HEPABEHCTBA.

CTponTh, YNTATH IpaUK KOPHS 1-0i
CTEIICHH.

HUcnoab3oBath HUPpPOBBIE pecypchbl
JUISL IOCTPOCHUSI TPAPUKOB PYHKIIHIA
Y U3YYEHHUS UX CBOVICTB
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@opMyiIbl TPUTOHOMETPHH. 22 CHHYyC, KOCUHYC U TAaHT'€HC YuCciI0BOro | OmepupoBaTh NOHATUSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCHUHYC Y TAHT€HC IIPOU3BOJIBHOTO
YpaBHEHUS Y apKTaHT'€HC YMCIIOBOI'O apryMEHTA. yria.
Tpuronomerpuyeckas OKpy>KHOCTb, Hcnosb3oBarth 3anuch
ONpeaeIeHUE TPUTOHOMETPUUYECKUX IPOM3BOJIHOTO yIJIa uepe3 oOpaTHbIe
(GyHKIUI YMCIOBOrO apryMEeHTa. TPUTOHOMETpHUUYECKUE QYHKIUH.
OCHOBHBIE TPUTOHOMETPUUECKHE BeinoHATH peodpa3oBaHus
dbopmyibl. [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM.
TPUTOHOMETPUYECKUX BBIPAKEHUH. PemiaTe OCHOBHBIE THIIBI
Pelenue TpuroHoMeTpUYECKUX TPUTOHOMETPUUYECKUX YPaBHEHUN
YpaBHEHUN
[TocnenoBaTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBarh NOHATHAMM:

U TIPOrPECCUU

3aJlaHus T0CIIEI0BATEIBHOCTEM.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
ApudmeTrnueckasi 1 reOMeTpUUECKast
nporpeccuu. beckoHeuHo yObIBaro1as
re€OMETPUYECKAs] IPOTPECCUSL.
CyMmma GecKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON ITPOTPECCHH.
dopmyIa CI0KHBIX TPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUIS PELLICHUs peaJIbHBIX 3a7a4
MPUKIIATHOTO XapaKTepa

NOCJIEIOBATENBHOCTb,
apudmeTnyecKkas U reoMeTpuyecKas
Iporpeccuu; 0ECKOHEYHO YObIBAIOIIAs
reOMEeTpUYECKasl MPOrpeccusi, Cymma
OeckoHEeUHO yObIBaroIen
F€OMETPUYECKON IPOTrPECCUMU.
3amaBaTth 110CIE0BATEILHOCTH
Pa3IMYHBIMU CIIOCOOAMH.
IIpumensTs popmyJry CJIOKHBIX
NMPOLEHTOB /ISl pelleHusl 3a1a4

U3 peaJIbHOM MPAKTUKHU

(C UCTIOJIB30BAHUEM KAJIbKYJIATOPA).
HUcnoab30BaTh CBONiCTBA
MIOCJIEIOBATEIBHOCTEN U IPOTPECCUI
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JUISL pEILICHUS peAJIbHBIX 337124
NPUKIAAHOTO XapaKTepa

[ToBTOpEHue, 00001ICHHE, 3 OcHOBHBIE OHATHS Kypca alreOpbl I[IpuMeHsATHL OCHOBHBIC TIOHATHS Kypca
CHUCTEMATH3ALMS 3HAHUI M HayajJ MaTEMAaTUYECKOr0 aHaIn3a anreOpbl M Ha9aJl MATEMATHIECKOTO
10 xnacca, 0060011eHNE aHaju3a JJIs pelieHus 3a1ad
U CUCTEMAaTH3alNs 3HAHUH U3 peabHOM KU3HHU U IPYTUX
IIKOJIbHBIX JUCLIUILINH
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HaumenoBanue paznena  |KoauuectBo OcHOBHOE coziepKaHNe OCHOBHBIE BU/IbI I€ATEIBHOCTH
(Tembl) Kypca 4acoB oOyJaroImxcs
CrerneHb ¢ pallMOHaIbHBIM 12 CremneHb ¢ pallMOHAIBHBIM DopMyJTHPOBATh, 3AIIMCHIBATH

IOKAa3aTeJEM.
[ToxazarenbHast pyHKLHA.
[loka3arenbHbIE ypaBHEHUS
U HEPABEHCTBA

nokasaresieM. CBOMCTBA CTEIIECHHU.
[IpeobpazoBaHue BhIpAKCHUH,
CoZIepKaIIMX PALMOHAIILHBIE CTEIIECHU.
[loka3arenbHbIEe ypaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas QpyHKLIHA, €€ CBOICTBA
u rpadux

B CUMBOJINYeCKOi hopme

Y WTIOCTPUPOBATh IPUMEPaMu
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOICTBA CTENEHN

JUIS IpeoOpa30BaHusl BHIPAXKECHUH.
DopMyJIHPOBATH

Y WTIOCTPUPOBATh rpaguyecKu
CBOMCTBA MOKAa3aTEIbHON (YHKIIUH.
PemiaTs OCHOBHBIE THUITBI
II0KAa3aTEeIbHbBIX YPABHEHUIN

Y HEPABEHCTB.

Hcnoab3oBath HHM(pPPOBbIE pecypChl
JUTs TOCTpoeHUsI TpaduKOB (PYHKITUI
Y U3YUYEHHUS UX CBOWCTB

Jlorapudmuueckas GyHKIUA.
Jlorapugmuueckue ypaBHeHUS
Y HEpaBeHCTBA

12

Jlorapudm uncna. Jlecaruunsie
U HaTypajbHbIe JOrapu(Mbl.
[IpeoOpazoBaHue BEIpaKEHUH,
COJICpIKaIIUX JIOTapU(PMBI.
Jlorapudmuueckne ypaBHCHUS
Y HEPABEHCTBA.

D®opMyTHPOBATDH, 32ANIUCHIBATH

B CMMBOJINYecKoi popme

U WIKOCTPUPOBAThH IPUMEPaAMH
CBOMCTBa Jiorapugma.

BoinosHsaTh npeodpa3oBaHus
BBIPKEHUM, COIEpKAIIMX JIOTapU(PMBI.
®opMyaupoBaTh
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Jlorapudmuueckas pyHKIHs, €€
CBOIICTBa U rpaduk

Y WITIOCTPUPOBATH rpaguveckun
CBOiicTBa TorapuMuyecKoit GyHKIUN.
PemiaTtb OCHOBHBIE TUIIBI
J0rapu(PMUUECKUX ypaBHEHUIN

Y HEPaBEHCTB.

Hcnoab3oBath HU(pPPOBLIE pecypchl
JUISL TOCTPOCHUS TpauKOB QyHKIMI

Y U3y4YEHHUS UX CBOMCTB.
3HAKOMHTBCS ¢ HCTOPHEH pa3BUTHUS
MaTeMaTHKU

Tpuronomerpuueckue
GYHKIIUY U UX TpaQuKH.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpuyeckue GpyHKINU, UX
CBOICTBa U rpauKH.

[Ipumepbl TPUTOHOMETPUIECKUX
HEPABEHCTB

OnepupoBarhb

NOHSITHEM TIepHoarnIecKast QyHKIH.
Crponthb, aHAJIU3MPOBATD,
CPaBHUBATH IpaduKu
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHpPOBaATH

Y WJUTIOCTPUPOBATH rpaguvecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GyHKITUH.

Pemarp npocreime
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnoab3oBath rpaguku 1
pELICHUS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnoab3oBath HU(pPOBLIE pecypchl
JUISL TOCTPOCHUS TpauKOB QyHKIMI
Y U3y4YeHUs UX CBOICTB

[IpousBogHas. [Ipumenenue
MTPOU3BOJHOU

24

HenpepwiBHabie pyHkImu. Metos

HWHTCPBAJIOB I pCIICHUS HCPABCHCTB.

[TpousBogHas GyHKIUH.
['eomeTpuueckuii u puznuecKuii
CMBICJI IIPOU3BOHOM.

[Tpou3BogHBIE AIIEMEHTAPHBIX
¢bynkimii. [IpousBonHas cymMMmsl,
POU3BEICHNUS, YACTHOTO (QYHKIIUH.
[IpuMeHeHne npoOn3BOIHON

K UCCTIEIOBAHUIO (QYHKITAN

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenne HanOOIbIIIETO

Y HAMMEHBIIET0 3Ha4eHUs (PyHKIUU
Ha OTpE3KE.

[Iprmenenue npon3BoIHOU

TUISL HAXOXKJIEHUS HAWJTY4IIEeTO
pEILIeHNs B IPUKIIAIHBIX 33/1a4aX,
IUIS OTIPEETIEHUS] CKOPOCTH IpoLiecca,
3aJlaHHOTO (POPMYJION WK TpaduKOM

OnepupoBarhb NOHATHAMMU:
HenpepbIBHAS QYHKIUS; TIPOU3BOIHAS
GbyHKIIH.

HUcnoib30BaTh reOMETPUYECKUN

1 (PU3HYECKUI CMBICT TPOU3BOHOM
IUISl peLIeHus 3a/1ay.

HaxoauTh npon3BOgHbBIC
AJIeMEHTapHbIX (DYHKIHMA, BHIYMCIATH
IIPOU3BOJHBIE CYMMBI, TPOU3BEICHNU,
4acTHOTO (PYHKIUH.

Hcnonab30BaTh MIPOU3BOAHYIO

ISl UccneoBaHusl QyHKIUU

Ha MOHOTOHHOCTb U SKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIeIOBAHMS K TIOCTPOEHUIO
rpadukoB. [IppMeHSITH TPOU3BOAHYIO
JUISL HAXOKJICHHSI HAWITY4ILIEro
pelIeHus B TPUKJIAJAHbIX, B TOM YUCIIE
COLIMAJIBHO-D)KOHOMHUYECKUX, 3a/1a4ax.
3HAKOMHUTBCS ¢ HCTOPHEH pa3BUTHSA
MaTeMaTUYeCKOro aHajIn3a
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuua OnepupoBarb NOHATHAMM:
EPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoautb nepBooOpa3Hbie
U PU3NYECKUIl CMBICI HHTETpaa. AJIEMEHTAPHBIX (PYHKINN; BBIYHCIATH
Brruncnenue unrerpana no gopmyse uHTErpai no popmysie Herorona—
Herorona—Jleitbaunna JleliOuuIa.
3HAKOMHUTBCS C MCTOPHEH Pa3BUTHS
MaTEMaTUYECKOTO aHAJIN3a
Cucremsl ypaBHEHHN 12 CucTeMbl IMHEMHBIX YPaBHEHUM. OnepupoBarb NOHATUSIMH: CUCTEMA

Pemenune npuknagHeix 3a1a4

C IOMOIIBI) CUCTEMBI JINHEUHBIX
YPaBHCHUU.

CHcTeMBbI 1 COBOKYITHOCTH LETIBIX,
palMOHANIBHBIX, UPPAIMOHATBHBIX,
MOKa3aTeJIbHbIX, JJOrapuPMUIECKUX
YPAaBHEHUI U HEPABEHCTB.
Hcnonp3oBanue rpagukoB GyHKINN
JUISl PELLIEHUS] YPAaBHEHUW U CUCTEM.
[IpumMeHeHne ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTH4YEeCKUX 3aJ1a4d U 3a]a4

U3 pa3IM4HbIX 00JacTel HayKu

Y PEATBHOW KU3HU

JIMHENHBIX YPABHEHUH U €€ peIleHUE.
Hcnonb30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM JJIs1 PEIICHUS
IIPAKTUYECKUX 3a]1a4.

Haxoauthb pemieHus TpoCTEUIINX
CUCTEM U COBOKYITHOCTEN
PalMOHAIIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Ucnoan3oBarh rpaguku GyHKIMMA
JUISL PELIEHUS] YPAaBHEHUM.
MopeaupoBaTh peajibHbIC CUTyalluU
Ha sI3bIKE aJreOphl, COCTABIATh
BBIPAKEHUsI, yDABHECHM S, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33/1a4H,
HCC/IeA0BATH OCTPOCHHBIE MOAEIH
C UCIIOJIb30BaHUEM arapara ajareOpsl
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HarypanpHble u niensie yncna

Harypanbnbie u nensle uyncna
B 33J1a4aX U3 PEAIbHOM KU3HU.
[Ipu3HaKu 1ETMMOCTH LEIIBbIX YACEI

OnepupoBarhb NOHATHAMU:
HaTypajabHOE YHCIIO, LIEJI0E YHUCIIO.
Hcnoab3oBaTh MPU3HAKY IETUMOCTH
LEJBIX YMCET, pa3JIOKEHUE Yncia

Ha MPOCThIE MHOXKUTEIHU JJIsl PELICHUS
3az1ay

[ToBTOpeHmE, 0000MIECHNE,
cHUCTEMaTH3aIUs 3HAHUI

18

OCHOBHBIE IOHATUS Kypca anreopsbl
M HaYaJ MaTEMaTHYECKOro aHaJIn3a,
0000111eHNE U cUCTEMATU3alINs] 3HAHUI

Pemiats npukaaaHbie 3a1a4n

U3 pa3In4HbIX o0JacTell HayKu

Y PEaJIbHOM )KU3HHU C IIOMOILBIO
OCHOBHBIX TOHATUH Kypca anreOpbl
Y HayaJ MaTeMaTU4YEeCKOTO aHAJIN3a.
Bbi0upaTh OnTUMAaNbHbBIE CIIOCOOBI
BBIYUCIICHUH.

Hcnonb3oBaTh A1 pelieHus 3a1a4
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOMCTBA (QYHKIUH

U rpaduKoB

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA
«TEOMETPUS»

MMOACHUTEJIBHAA 3AIINCKA

BaxkHocThyueOHOTO Kypca TE€OMETpUHM Ha YPOBHE CpPEOHEro OOIIero
oOpa3oBaHMsl OOYyCIIOBJIEHa MPAKTUYECKOM 3HAYMMOCTBIO METAIPEIMETHBIX U
MPEeIMETHBIX pPEe3yJbTaTOB OOYYEHHs] TE€OMETPUH B HAMPABICHUH JIMYHOCTHOTO
pazButus oOydwarommxcs, (opMHpoBaHUs (YHKIUMOHAIBHOW MaTeMaTUYECKOM
IrPaMOTHOCTH, M3Y4YEHUS APYTUX Y4eOHbIX AUCUMILINH. Pa3Buthe y oOydarommuxcs

IIPaBUJIBHBIX IIPEACTABICHUA O CYIIHOCTH M IPOUCXOXKICHUU I'€OMETPUYECKHUX
abCTpakUui, COOTHOLUIEHUM PEAJIBHOTO U HJCAIBbHOIO, XapaKTepe OTPaKEHUs
MaTeMaTHYECKOW HAyKOW SIBJICHUHM U IPOLECCOB PEATBHOTO MUPA, MECTE T'€OMETPUU
B CUCTEME HAyK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM MO3HAHUU U
B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YJIArOIIUXCS, a
TaK)Ke KaueCTB MBIILJICHUS, HEOOXOUMBIX AJIs a/IallTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus sBAsIETCS OJHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEHETO OOILErOo

oOpa3oBaHMs, TaK Kak OOECHEeYMBAaET BO3MOXHOCTb M3Y4YEHHS KaK TUCHUIUINH
€CTECTBEHHO-HAyYHOW HAIIPABJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHUE, (HOpMHpYyEMOE TMpU H3YyYEHUH OOydaromUMUCS
MOHATUHUHBIX OCHOB F'€OMETPUM U MOCTPOEHUM LIETIOYKU JIOTHUYECKUX YTBEPKICHUM
B XOJI€ PELLEHUS T€OMETPUUYECKHX 3a/1a4, YMEHHE BBIJIBUTaTh U OIIPOBEPraTh TUIIOTE3bI
HEMOCPEICTBEHHO UCIOJIBb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIA,
B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHre OpueHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JAESATeNbHOCTH 4YenoBeka. OpueHTanusi 4YeloBeKa BO BpPEMEHH H
IIPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €r0 COLUANBHOIO OBITHS, (JOpMa OTPaAKECHHUS
OKpY>KaIoIller0 MHUpa, YCIOBUE YCHIEIIHOTO MO3HAHUS U aKTUBHOT'O MPEOOPa30BaHMUS
NeNUCTBUTENBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00OpazamMu OOBbEIUHSET
pasHble BHUABl y4yeOHOW U  TPYAOBOM  JAEATEIBHOCTH, SBJSETCS  OJHUMH3
MPO(ECCUOHAIBHO BAXKHBIX KAauecTB, MO3TOMY aKTyalbHa 3ajada (pOpMUPOBAHUSAY
oOyyaroluxcst OPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHJIHOCTH OOpa3HOTO
MBIIUIEHHS. — CYLIECTBEHHOIO KOMIIOHEHTa B TIOATOTOBKE K IPAKTUYECKON
JEeSATEABbHOCTH 110 MHOTUM HANpPaBIICHUSIM.

[enb ocBoeHust mporpamMmbl yueOHOTo Kypca «I'eomerpus» Ha 6a30BOM ypoBHE
o0yueHus — o0mieoOpa3oBaTelbHOEC M OOIICKYIBTYPHOE pPa3BUTHE OOyYarOUIUXCS
yepe3  oOecredeHHe  BO3MOXKHOCTM ~ INPUOOPETEHHS M HCIIOJIb30BaHMS
CUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUU U JACUCTBUIA, CrieU(UIHBIX T€OMETPUH,
BO3MO>KHOCTH YCIIEIIHOTO HPOAODKEHHS OOpa3oBaHMsl IO CHEIUAIBHOCTSM, HE
CBA3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUHU.

[IpuopureTHbIMU 3ajlayaMud  OCBOEHMsSI ydeOHoro kypca «['eomerpun» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBJSItOTCS:
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(dhopMHUpOBaHNE MPECTABICHUS O TEOMETPUU KaK YAaCTH MHUPOBOU KYJIBTYPHI U
OCO3HaHHE €€ B3aUMOCBA3U C OKPYKAIOLIUM MUPOM;

dbopMHUpOBaHKUE TPENCTABICHUS O MHOTOTPAHHMKAX W TeJlaX BpalleHUs Kak
0 BaXHEMIIMX MATEMAaTHYECKHX MOJEIISIX, IMO3BOJSIOIIUX OINUCHIBATH U H3y4aThb
pa3HbIE SIBJIEHUS OKPYKAIOIIETO MUPA;

dbopMHUpOBaHUE YMEHHMs PACIO3HABAaTh Ha 4YepTEeXaX, MOAENSIX U B PeallbHOM
MHPE MHOTOTPAHHUKH U TE€JIa BPALICHUS;

OBJIAJICHAE METOJaMHU DEIICHHs 3a7ad Ha TIOCTPOCHHUS Ha HW300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHMUS ONIEPUPOBATH OCHOBHBIMU MOHSTUAMU
0 MHOTOTPAaHHUKAX M TEJaxX BPAILICHUS U NX OCHOBHBIMU CBOMCTBAMU;

OBJIaJICHUE AJITOPUTMAMU PEILIEHUST OCHOBHBIX THUIOB 3a1a4, (GOpPMHpPOBAHUE
YMEHHUSI NPOBOJUTH HECIOKHBIE JOKA3aTEIbHBIE PACCYKICHUS B XOJAE PEIICHHS
CTEPEOMETPUUYECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE HHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH 00yvaromuxcs,
MIO3HABATEJIbHOW  AKTUBHOCTH,  MCCIEIOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIUICHUS;

dbopmupoBaHue (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpHUM:
yMEHUE PpAclo3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KU3HEHHBIX CHUTYAlUSAX W MPU U3YYEHUH APYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS  3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha SI3bIKE TEOMETPUM U CO3/1aBaTh T€OMETPUUYECKHE MOJIEIH,
IPUMEHSITh OCBOEHHBI TE€OMETPUYECKHWW ammapar Mg pEHIEeHUs IPAKTUKO-
OPUEHTUPOBAHHBIX 337]a4, UHTEPIPETUPOBATH U OLICHUBATH IOJYYEHHbBICPE3YJIbTATHI.

OTAnYuTEeNbHON  OCOOEHHOCTBIO MPOTpaMMbl 1O T'€OMETPUU  SIBIISAETCS
BKJIIOUEHME B KypC CTEPEOMETPUM B Hayaje €ro M3y4deHus 3aaad, periacMbIX Ha
YpOBHE UHTYUTUBHOTO IMO3HAHMUSI, U ONIPEACIIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa
HaJ| HUMH, 4YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJUPYET IMPOTEKAHUE HWHTYUTUBHBIX IIPOLECCOB, MOTHUBUPYETK
JNaJIbHENIIEMY U3YUYCHUIO IIPEAMETA.

[Ipeamoutenue OTHAETCS HATJISATHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHUS, TO
€CTh TEOPETUYECKUE 3HAHHUS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTbH IPEIMETHO-
IIPAKTUYECKOM JEATENIbHOCTU. Pa3BuTHME IPOCTPAHCTBEHHBIX IMPEACTABICHUMN
y 00ydYaromuxcsi B Kypce CTepEOMETPHH MPOBOJUTCSA 3a CUET pelIeHUs 3aJadHa
CO3JJaHUE  MPOCTPAHCTBEHHBIX  OOpa3oB M  3a7a4y HA  ONEPUPOBAHUE
MPOCTPAaHCTBEHHBIMU OOpazamu. Co3manue oOpa3a MPOBOAMUTCS C OMOPOIl Ha
HaTJIATHOCTh, a OTIEPUPOBAHUE O0Pa30M — B yCIIOBUAX OTBIICYEHUS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHUS €0 NCXOIHOTO COAEPHKAHMUS.

OCHOBHBIMHU COJIEpKATEIbHBIMU JIMHUAMH yueOHOro kypca «I'eomeTrpusi»
B 10-11 xmaccax sBustorcs: «MuororpanHukn», «lIpsMble H  IUIOCKOCTH
B IIPOCTPAaHCTBE», «Tenma BpameHus», «BeKTOpbl U1 KOOPAUHATHI B MPOCTPAHCTBEM.
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dopMupPOBaHKE JIOTHUECKIX YMEHUN PACTIPEACIISICTCS HE TOJBKO 0 COACPKATETHHBIM
JIMHUSM, HO U TI0 ToJilaM 00y4YeHUsl Ha YPOBHE CpeJIHEro 00111ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MIPEAMETHBIM pe3yibTaTam
OCBOCHHS TPOTpaMMbl TI0 TEOMETPHUH, pPACHPEACIEHHBIM IO ToJaM OOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE T€OMETPUICCKUMHU TIOHSITHIMU
Y HaBbIKAMU OCYIIECTBISJIOCH MOCIEA0BATENBLHO U MOCTYNATENIbHO, C COONMIOACHUEM
MIPUHITUTIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOUATUCH B OOIIYIO CHUCTEMY
reOMETPUYECKHUX MPEACTABICHUN 00yJaroIIUXCs, pacIupss U yriyosss e€, oOpasys
IPOYHBIC MHOKECTBEHHBIE CBSI3H.

OOGmiee yncaO0 YacoB, PEKOMEHJOBAHHBIX IS W3YYEHHUs Y4YEOHOro Kypca
«I"eometpus» — 102 yaca: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kinacce — 34
yaca (1 gac B Heemio).

COAEPXAHUE OBYUYEHUA

10 KJTIACC

IIpsiMbIe U JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 06 aKCMOMATUYECKOM TTOCTPOECHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUN
U CIJICICTBUSI U3 HUX.

B3auMHOe pacnosiokeHue npsIMBIX B MPOCTPAHCTBE: IMEPECEKAroIMecs,
napasulebHbIE U CKpelrBarommecs npsmsie. [lapaieIbHOCTh NPSMBIX U MJIIOCKOCTEN
B NPOCTPAHCTBE: NapajuleibHbIC NPSIMbIE B MPOCTPAHCTBE, MAPALICIBHOCTh TPEX
NPAMBIX, MApPaUIEbHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI C COHAIIPaBJICHHBIMU
CTOPOHAMHM, YTOJI MEX]Y MPSIMBIMH B TIPOCTpaHCTBE. [lapaninenbHOCTh MIIOCKOCTEN:
NapajuleJbHbIE IUIOCKOCTH, CBOWCTBA NapajuleibHbIX IuIockocTe. Ilpocrenmue
MPOCTPAHCTBEHHbIE (UTYphl HA TUIOCKOCTH: TETpadap, KyO, Mapaienenunes,
MIOCTPOCHUE CEYEHMUI.

[lepneHAUKYISAPHOCTD MPSIMOM M IUIOCKOCTH: TEPIEHAUKYIISIPHBIE HPSMBICB
MIPOCTPAHCTBE, MPSIMBIE TTAPAJUIEIBHBIE U TIEPIICHIUKYIISIPHBIE K TNIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSMOU U TJIOCKOCTH, TEOpEMA O MPSIMON NEPIICHAUKYIISIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKIY MPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN
YTOJI, JMHEWHBIN YToa IBYTPaHHOTO yria. [lepneHInKyasip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TIJIOCKOCTH, MPOEKIUS (QUTYPHI
Ha IJIOCKOCTh. lIepneHAuKyIapHOCTh MIOCKOCTEM: NMPU3HAK MEPHEHIUKYISIPHOCTH
JBYX IJIOCKOCTEN. Teopema o TpEX NepHeHIuKyIsipax.

MHororpaHHuKH
[ToHsiITHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKIIBIC U
HEBBINYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMS MPU3MBI, MPsSMas U HAKIOHHAS MPHU3MbI, OOKOBas W
MOJIHAs MOBEPXHOCTh MpU3MbL. [lapannenenunesn, npsiMOyTroJIbHBIN NapauieenuIe]
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U ero cpoucTia. [lupamuga: n-yronpHas nupaMmuaa, rpaHd ¥ OCHOBAHUE MTUPAMU/IBI,
OOKOBasi M TOJIHAA TMOBEPXHOCTh MUPAMMUJIBI, MPABUIIbHAS M YCEUEHHAs MUpPaAMUJA.
DJIeMEHThl TNpU3Mbl W nupamuabl. [IpaBuiIbHBIE MHOTOIPaHHUKH: TIOHSTHE
MPAaBUJIBHOIO MHOTOTPAHHUKA, IMPAaBUJIbHAS MpU3Ma M IPaBWIbHAS IHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUJA U TIPABWIBHBINA TeTpadap, Kyo0. IlpenacraBieHue
O IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3Ip, JOACKadIp U ukocarap. CeueHus npu3Mbl
Y TUPaMUJIBI.

CumMeTpuss B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
MJIOCKOCTU. DJEMEHThl CHMMETPUU B MUPAMUIAX, MMapaJIeenuIieax, MpaBUIbHbIX
MHOT'OTPaHHHKAX.

Brruncnienue 31eMeHTOB MHOTOTPAaHHUKOB: pé0Opa, nuaroHanu, yribl. [lnomanp
OOKOBOW TOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TMPSAMOW TPHU3MBI, IUIOIAb
OCHOBaHMi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOi mpu3mbl. [lnomaas 60koBo
IIOBEPXHOCTU M TOBEPXHOCTH IMPABUIBHOW IHPAMUJBI, TEOpeMa O IUIOLIAIN
yceu€HHOU nupamubl. [lonsitue 00 00béMe. O0BEM MUPaMUIbI, IPU3MBI.

[Tonobnsie Tenma B mnpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIONMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tesia Bpamenus

[{unuaapudeckas MOBEPXHOCTh, 00pa3yrOIIUue MUIUHAPUIESCKONW MOBEPXHOCTH,
OCh LIMJIMHJPUYECKOM MOBEepXHOCTU. LlunnHap: ocHoBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyroliias U oCh, IIoNIaab OOKOBON U MOJHON MOBEPXHOCTH.

Konnueckast mMoOBEpXHOCTh, OOpa3yroOIIMe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOU MmoBepXHOCTU. KOHYC: OCHOBaHWE M BepIIMHA, 00pa3yrommas u
0Ch, TIJIOMIA > OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyromue u
BBICOTA, OCHOBaHUS U OOKOBasi TOBEPXHOCTH.

Chepa um map: HeHTp, paaudyc, AHAMETp, IUIOMIATb IOBEPXHOCTH C(hEpHI.
B3aumHoe pacnonoxkenue chepsl U IMIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
I0MAAL ChEpHI.

N3o0pakeHue Ten BpalleHus Ha IJI0CKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KoMOuHarum Ten BpalieHus] ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OTTUCAHHBIH
okoJ10 cepsl, chepa, BOucaHHAsI B MHOTOTPAHHUK, WJTU TEJIO BPAILICHHUS.

[Tonsarue 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teld. Teopema 00 0O6bEME
IPSIMOYTOJILHOTO TIapaJijiesienumnena u ciueacTBusa u3 He€. O0BEM MMHIpa, KOHyCa.
O0bEM mIapa u Twiom@aab chepsl.

[Tonobnsie Tenma B mnpoctpaHcTBE. (COOTHOIIECHUS MEXAYy IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus mwimHApa (TapajuIeIbHO W TIEPIICHIUKYJISIPHO OCH), CEYCHHUST KOHYyCa
(mapasuieTbHOE OCHOBAHUIO U MIPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS I1apa.
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BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmIOCKOCTH U B mpocTpaHCcTBE. CIIOXKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa IO TpPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemenue 3agad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI JEUCTBUN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsel BekTopa. [Ipocreiimme 3axaun B KOOpAUHATaX. YTOJI MEXAY BEKTOPaMHU.
CkasipHOE TPOMU3BECHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAY MNPSAMBIMA H
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IIPU PELLIEHUU T€OMETPUUYECKUX 3a]1a4.

ITPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenns B 10 kjacce oOydYaromMiics TMOJYyYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

ONEPUPOBATH MOHIATHIAMU: TOUKA, IPSAMAsi, INIOCKOCTB;

IIPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IIPU PEIICHHUH
r€OMETPUYECKHX 3a/1aY;

ONEpUpPOBATh MOHATUSAMHU: NAPAILIENBHOCTh U MEPHNEHANKYISIPHOCTD MPSMBIX U
IIOCKOCTEH;

KJIacCU(PUIIMPOBATh B3aMMHOE PACHOJIOKEHHE TMPAMBIX M MIOCKOCTEH
B IIPOCTPAHCTBE;

OTIepUPOBATh MOHATUAMM: JABYIPAHHBIM Yroj, TpaHH JABYIPaHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, JUHEUHBIN YroJjl IBYTPAHHOIO yIJIa, FPafyCHasi Mepa IBYTPAHHOTO
yria;

ONEpUPOBaTh MOHATHSMHU: MHOTOTPAHHUK, BBINYKJIBII W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUIIbHBII MHOTOTPAHHUK;

pacno3HaBaTb OCHOBHBbIE€ BHIbl MHOTOIPAaHHUKOB (IUpamMuaa, MpuU3Ma,
MPSAMOYTOJIbHBIN Napayienenunen, Kyo);

KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpasi OCHOBAHUS JUIsl KJIaCCU(UKALIUU
(BBIITYKJIBIE U HEBBIITYKJIbIE MHOTOI'PAaHHUKH, IPAaBUJIbHBIE MHOIOIPaHHUKH, IPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TapaJlJICIICIINIIE bl );

OIIEpUPOBATh MOHATUAMU: CEKYIIAs INIOCKOCTh, CEYEHNE MHOIOTPAaHHUKOB;

OOBSICHATH IPUHIUIIBI IOCTPOEHUSI CEUEHUH, UCTIOb3YsI METOJL CIIE/IOB;

CTPOUTH CEYEHHS] MHOIOTPAHHUKOB METOJIOM CJIEIOB, BBIIOIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y;

pelarh 3aJa4d Ha HaXO0XKJIEHUE T'€OMETPUYECKUX BEJIMYHMH 10 00pas3nam WU
QITOPUTMAM, TIPUMEHSSI M3BECTHBIE AHAJUTHUYECKUE METOABl IPU PELICHUU
CTaHJAAPTHBIX MAaTEMaTUYECKHX 3aJad Ha BBIYMCIICHHE PACCTOSIHUI MEXIy IBYyMs
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKH JI0 IIIOCKOCTH, MEKIY CKPEIIMBAIOILINMHUCS
PSMBIMU;

pelarh 3aJa4d Ha HaX0)KJIeHHE T€OMETPUUYECKUX BEIUYMH M0 00pa3laM WM
aIropuT™MaM, MPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJIbl MPU PELICHUU
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CTAaHIAPTHBIX  MAaTEMAaTHYECKWX  3aJad Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTBIO, MEXK Ty TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIISATh OOBEMBI W IIOMIAMA IMOBEPXHOCTEH MHOTOTPAHHUKOB (TpHU3Ma,
nupamMuza) ¢ MpuMeHeHrneM (popMyJl, BEIYUCIATh COOTHOIIEHUS MEXKIY TUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB;

OTIEepUPOBATH MOHIATUAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MIIOCKOCTh
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPHI;

U3BJICKaTh, TPEoOpa3oBbIBATH W HWHTEPHPETHPOBATH  HWHQPOPMAIIUIO
0 MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO HAa YEPTEeXKax H
PUCYHKaX;

MPUMEHSATh TeOMETpUYecKre (HaKThl JJI PEIICHHUS CTEPEOMETPHUCCKUX 3ajad,
MPENOJIarafoIINX HECKOJIBKO IIaroB PENICHHS, €CITU YCIOBHUS MPUMEHEHUS 3a/laHbl
B SIBHOU (hopme;

OPUMEHSTh  MPOCTEHIIMEe  TpOrpaMMHBIE  CpPEelCcTBAa M DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKIX 3a]1aY;

MIPUBOJIUTH MPUMEPHI MATEMATHUYECKIX 3aKOHOMEPHOCTEH B MIPUPOJIC U KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

NPUMEHSATh TOJYYCHHBIE 3HAHMS Ha TPAKTHKE: aHAIM3UPOBATH peallbHbIC
CUTyalldd ¥ TIPUMEHSATh W3YYCHHBIC TOHATHS B TPOIECCE TOMCKA PEIICHUS
MaTeMaTH4eCcKu CHOPMYITUPOBAaHHON TTPOOIIEMBI, MOACITUPOBATh PEAbHBIC CUTYAINN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh TOCTPOCHHBIE MOJEIN C HCIOJIh30BAHUEM
TCOMETPUYECKUX TOHATHA W TEOpeM, ammapara aiareOpbl, perniaTh MPaKTHYECKHUE
3aJ1auM, CBSA3aHHBIC C HAXOKICHUEM TCOMETPUICCKUX BEITMYUHMH.

K xonity o6yuenus B 11 kjacce oOy4aromuiicss HayduTCs:

OTIepUPOBATh TOHATUSMU: IWJIMHIPUYECKAs TOBEPXHOCTh, O0Opa3yrolIue
HUJIMHAPUYECKON TOBEPXHOCTH, UUIUHAP, KOHUYECKass MOBEPXHOCTh, 00pa3yromne
KOHUYECKOM TOBEPXHOCTH, KOHYC, c(pepruyeckasi HOBEpXHOCTb;

pacrno3HaBaTh Teja BpamnieHus (MIIMHIP, KOHYC, cdepa U 1map);

OOBSACHSTH CLIOCOOBI TTOTYICHUS TEJ BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACMOIO0KEHHE C(hephl U MIIOCKOCTH;

ONepUpOBaTh MOHATUSAMHU: IAPOBON CETMEHT, OCHOBAHHE CEITMEHTa, BBICOTA
CerMeHTa, apoBOM CJIOH, OCHOBAaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHUCIIATh O0BEMBI U TUTOIIAAM TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPHUIECKUX
TEJ C IPUMEHEHUEM (HOpMYyIT;

ONepUpOBaTh MOHATUSAMHU: MHOTOTPAaHHUK, BIUCAHHBINA B cepy U ONMUCAHHBIN
0Ko0J10 cepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK WJIU TEJIO BpallleHHUS;

BBIYHUCIIATh COOTHOIIECHUSI MEXKIY TIOMAIIMA TTOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TE;
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u300paxaTb wu3y4yaemble (GUTYpPHl OT PYKH U C TPUMEHEHHUEM TMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB,

BBITIOJHATH (BBIHOCHBIE) TIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Buza cBepxy, cCOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJ BPaAIlCHHUS,;

U3BIIEKAaTh,  HMHTEPIPETHPOBaTH W NPeoOpa3oBbIBaTh  HHQPOPMAIUIO
0 IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX;

OTIepUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH JICHCTBUS CIOXKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKECHHUS
BEKTOpPA Ha YUCJIO0, OOBSICHAThH, KAKUMHU CBOWCTBAMU OHH 00JIaa0T;

IPUMEHSTH IPABUJIO MapaJuIesIenuIeaa;

OIEpPUPOBATH TMOHATHSIMHU: JEKAPTOBBI KOOPIAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOpPAMH, CKaJSiPHOE MPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIaHApHBIC
BEKTOPBI;

HaXOAUTh CyMMY BEKTOPOB M IMPOU3BEACHHUE BEKTOPA Ha YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOM3BENEHUE, paCKIaAblBaTh BEKTOpP MO  JBYM
HEKOJJTMHEAPHBIM BEKTOpaM;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPIHHAT;

NPUMEHSTh TeoMeTpuuecKkrue (akThl JUId PELICHUS CTEPEOMETPHUUECKHUX 3ajad,
IPENOoJIararoliuX HECKOJIBKO MIAroB PEHICHUS, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl
B SIBHOI (popme;

pemaTh TMPOCTEHIIMe TreoMeTpUYEeCKHe 3alayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIAMHATHOT'O METOJ1a;

peliaTth 3a7a4u Ha I0Ka3aTeIbCTBO MaTeMaTUYECKUX OTHOLICHUH U HAXOXKICHUE
reOMETPUYECKUX BEIMYMH MO 00pa3llaM WM alropuTMaM, NPUMEHSSI U3BECTHBIC
METO/IbI IIPH PEIICHUN CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/1a4;

OPUMEHSTh  MPOCTEHIMEe  TPOrpaMMHBIE  CpPEeICTBAa M DJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKIX 3a/1a4;

MPUBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U KHU3HHU,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSATHh TIOJY4YCHHBbIC 3HAHHWS Ha TMPaKTUKE: AaHAIW3UPOBATh peabHbIC
CUTyalldd W TIPUMEHATh W3YYCHHBIE TIOHATHS B TMPOIIECCE TIOMCKA PEIICHHS
MaTeMaTH4ecKu cHOpMyITHPOBAHHON MPOOIIEMBI, MOJEIUPOBATh PEAIbHBIE CUTYAIUH
Ha S3bIKE TEOMETPHH, HCCIEA0BaTh IOCTPOCHHBIE MOJIEIH C HCIOIh30BAaHHUEM
reOMETPUUECKUX MMOHATHM M TeopeM, ammapara aiareOpbl, peliaTth MNPaKTUYECKUe
3a]1a4¥, CBSI3aHHBIE C HAXOXKJICHIUEM I€OMETPUIECKIX BEITHUNH.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE coiepKaHne OcCHOBHBIE BU/JIBI AESTEINHHOCTH
(Templ) Kypca 4acoB oOyyJaronuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MOHATHS CTEPEOMETPUH: AKTYaJIu3UPOBATH (PAKTHI U METOABI

TOYKa, MpsiMasi, MIIOCKOCTb,
npoctpancto. [IpaBuna nzo0paxkenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsTHSI: IepeceKaroIHecs
TUIOCKOCTH, TIEPECEKAIOIINUeCs MpsMast
Y TUTOCKOCTb.

3HaKOMCTBO C MHOTOTpaHHUKaMH,
M300paKeHre MHOTOTPaHHHKOB

HA PUCYHKaX, HA TPOCKIIMOHHBIX
yepTekax. HaganpHbie cBeeHUS

0 KyOe u mupaMuze, uX pa3BEPTKU

u mozienu. CeueHnss MHOTOTPaHHUKOB.
[TonsiTne 06 akCMOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPHUH U CIEACTBHSI U3 HUX

TUTAHUMETPUH, PEIICBAHTHBIC TEME.
Ioay4aTh npecTaBICHUS

O MIPOCTPAHCTBEHHBIX (PUTypax,
paz0OupaTh MPOCTEHIIHE TIPaBUIA
n300paxeHus 3Tux uryp.
N300paxkaTh NpAMYyIO U IIIOCKOCTb
Ha PUCYHKE.

Pacno3zHaBaTh MHOIOTPAHHMKH,
nupamMmuay, Kyo, Ha3pIBaTh UX
AJIEMEHTHI.

JlenaThb pUCyHOK KyOa, MUpaMuIbl,
HaXOJIUTh OIMIMOKU B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBCS C CCUCHUSIMU,

C METOJOM CJIEJIOB; UCIIOIh30BATh
JUISL IOCTPOCHHSI CEYCHUST METOJT
CJICZIOB, KPATKO 3alMCHIBATH IATH
HOCTPOCHHS CEUCHUSI.
Pacno3naBaTh BUJ CCUCHUS
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Y OTHOILIEHUH, B KOTOPBIX CEUYCHHE
JenuT pedpa Kyda, HaXOIUTh TIOIIAIh
CEYEHUS.

Hcnoan3oBath nogodue rnpu
pELIEHNH 3a1a4 Ha TIOCTPOCHUE
CEUYECHHUU.

3HAKOMUTBCS C AKCHOMATHYECKUM
ITIOCTPOCHUEM CTEPEOMETPUH,

C AKCHOMaMH CTEPEOMETPUH

U CIEACTBUSIMU U3 HUX.
NianrocTpupoBarh akCHOMBI
PUCYHKaMH U [IpUMEpPaMHu

U3 OKPY>KaOIIe 00CTaHOBKHU

[IpsiMble 1 TUIOCKOCTH 12 B3anMHOE pacnosaoxeHnue NpsMbIX AKTYyaJau3upoBaTh (GaKTbl U METO]IbI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: NIepECEKarOLIUECs, IUIAHUMETPHH, PENIEBAaHTHBIE TEME,
[TapajuenbHOCTB IPSIMBIX napaJljIeIbHbIE U CKPEIUBAKOIIUECS IIPOBOJUTH AHAJIOTUU.
U IIJIOCKOCTEN IpsIMBIE. Ilepeuncasitb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCTh NPSIMBIX PaCIIONOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEHN B IPOCTPAHCTBE: B IIPOCTPAHCTBE, WILIIOCTPUPOBATH UX
ITapaJuIeNIbHBIE MPSMBIE Ha IIpUMeEpax.
B IPOCTPAHCTBE; M1APAJUICIBHOCTh /laBaThb onpeaeneHue
TPEX MPSIMBIX; NAPAIUICIBHOCTD CKPEIMBAOLIUXCS IPSIMBIX,
IIPSAAMOU U INIOCKOCTH. YTJIBI (opMynupoBaTh NpU3HAK
C COHAIIPaBJICHHBIMY CTOPOHAMU; YTOJI | CKPELIUBAIOIINUXCS IPSIMBIX
MEXy IPSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSATH €r0 IIPU PEILIECHUN
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[TapannenbHOCTh TIIIOCKOCTEM:
napa’suiesibHbIe IIIOCKOCTH; CBOMCTBA
MApAJUICIbHBIX INIOCKOCTEH.
[Tpocreiiline mpocTpaHCTBEHHbBIE
burypsl Ha IUIOCKOCTH: TETPAdP, KyO,
napa’suiesienune]; MOCTPOCHUE
CEUYCHUM

3az1ad.
Pacno3naBathb nipu3My, Ha3bIBaTh €€
DJIEMEHTHI.

CrpouTs ceueHus: NIpU3Mbl

Ha TOTOBBIX YEPTEXKaX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOTO PACIIOJIOKEHUS MPSAMON
Y TUIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATTBHOM KU3HH.
JdaBaTpb onpeaejieHue
NIapajuIeIbHOCTHU IPSAMOU

Y TIJIOCKOCTH.

DopMyTHPOBATH NPU3HAK
NapaJJIENbHOCTH IPSIMOU

Y TUIOCKOCTH, YTBEPKIAEHUE O IPSIMOU
IIEPECEUCHHUSI IBYX IIOCKOCTEH,
IPOXOAIIMX Yepe3 NapajlieIbHbIC
IpsIMBIE.

Pemarb npakTuyeckue 3a1adn

Ha MOCTPOCHUE CEUCHUU
MHOI'OTPaHHHKA.

OO0BSICHATH Clly4au B3AaUMHOTO
PaCIOJIOKEHUS TUIOCKOCTEN.

/laBaTh onpeaeseHue apajuiesIbHbIX
IJIOCKOCTEW; MPUBOJAUTH IIPUMEPHI
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Y3 PEAJIbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, HILTIOCTPUPYIOIINE
[1apaJuIeIbBHOCTh INIOCKOCTEM.
Hcnoab3oBaTh npu3HaK
NapaJuyIeIbHOCTH JIBYX INIOCKOCTEH,
CBOMCTBA MAPAJIEIBHBIX IIJIOCKOCTEN
IIPU PELIEHUU 3a]1a4 Ha [IOCTPOCHHUE.
OO0BACHATD, YTO HA3LIBACTCS
HapaJyIeIbHbIM IPOCKTUPOBAHUEM

Y KaK BBIITOJIHSIETCS IPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

H300paxkaTh B napamieabHON
MPOEKIUU PA3TUYHbBIE
reoMeTpuuecKue (GUryphl.
MopeanpoBaTh peabHbIE CUTyalluU
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAaHUEM I'€OMETPUUYECKUX
ITOHSTHH.

Hcnoab3oBaTh IIpU pelICHUH 3a1a4
Ha IIOCTPOEHUE CEUCHUM ITOHATHE
napajuieIbHOCTH, TPU3HAKU

Y CBOICTBA MapajuIeIbHbBIX TPSIMBIX
Ha IUIOCKOCTHU
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[leprnieHIUKYIIPHOCTD NPSAMbBIX
U IUIOCKOCTEN

12

IleprieHIMKYISIPHOCTD IPSIMOM

Y IUIOCKOCTH: NIEPIEHANKYIISIPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSIMBIE
IapaJuIeIbHBIE U IEPIICHIUKYIISIPHBIC
K IUNIOCKOCTH, IPU3HAK
IIEPIICHIUKYJISIPHOCTH MPSAMOU

U IJIOCKOCTH, TEOpEMaA O IPSIMOMN
MEPIICHIUKYJIIPHON INTIOCKOCTH
IleprieHIMKYIISIp U HAKIIOHHBIE:
pPacCTosIHUE OT TOYKHU 10 TUIOCKOCTH,
PacCTOSIHUE OT NPAMOM A0 TUIOCKOCTH

AKTYyaau3upoBaTh (HaKTbl U METOIbI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.

OO0 BICHATDH, KAKOW yIroJI Ha3bIBAETCS
YTJIOM MEK]1y IEPECEKAIOIIUMUCS
IPSIMBIMH, CKPEILUBAOIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

JdaBatb onpenenenue
NEPHEHANKYJIAPHBIX MPSMBIX

Y IPSIMOM, TIEPIICHIUKYJISIPHOU

K IUIOCKOCTH.

HaxoauThb yriibl MEXITy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B KyOe
Y TIAPaMHU/IE.

IIpuBOAUTH NPUMeEPBHI U3 PEATBHOU
AKHU3HU U OKpYXarouieil 00CTaHOBKH,
WJUTKOCTPUPYIOLIUE
NEPHEHANKYJIIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y MIEPIIEHAUKYIISIPHOCTD MIPSAMOM

K IUIOCKOCTH.

@opmyTHpPOBATH NIPU3HAK
NEPHEHANKYIJIIPHOCTH NPSAMOU

Y TJIOCKOCTH, IPUMEHATH €T0 Ha
IPAKTHKE: OOBSICHATH
NEePHEeHANKYIIPHOCTh pedpa KyOa

Y IMarOHAJIA €ro rpaHu, KOTOpas €ro
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HE COJICPIKUT, HAXOJAUTH JJINHY
JMaroHany Kyoa. BeIYucisTh BHICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIBHOU
nupamMuj 1o JajimHaM peoep.

Pematsp 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTHIO
NPSIMOM U TUIOCKOCTH,

C UCIIOJIb30BAHUEM NP PELLICHUU
IUTAHUMETPUUECKUX (PaKTOB

Y METOJOB.

OO0bsACHATH, UTO HA3LIBAIOT
NEPIEHIMKYIISIPOM U HAKIIOHHOW

Y3 TOYKH K IJTIOCKOCTH; IPOESKIUEN
HAKJIOHHOM Ha MI0CKOCTh. OOBSACHSITS,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH 10 IUIOCKOCTH; MEXKIY
MapauIeIbHBIMU TUIOCKOCTAMU; MEXKITY
IIPSIMOU U NTapaJUIENIbHOU er
IUIOCKOCTBIO; MEKTY
CKPENIMBAIOIIUMUCS TPSIMBIMHU.
Haxoaurthb 3TH pacCTOSIHUA B IPOCTHIX
ciiyvasix B Ky0Oe, mupamuje, mpu3mMe.
MogaeaupoBaTh peaiabHbIE CUTYallUH
HAa S3bIKE TEOMETPUU, UCCIEN0BATH
IOCTPOECHHBIE MOJIETN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
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MTOHSITHH.

Hcnoab30BaTh Ipy pELICHUH 33124
Ha IIOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoMcTBa MPSAMOYTOJIHHBIX
TPEYTOJIbHUKOB

YTl MEXKAY TPSIMBIMU U
MJIOCKOCTSIMU

10

VYTIIBI B IPOCTPAHCTBE: YTrOJI MEXKY
IPSIMOM Y TUIOCKOCTBIO; IBYTPAHHBIN
YTOJ1, IMHENHBIN IO IBYTPAHHOIO
yria.

IleprieHIMKYISAPHOCTD IIOCKOCTEN:
IIPU3HAK [IEPIEHANKYIISIPHOCTH IBYX
IUIOCKOCTEN. TeopeMa o TpEx
NEPHEHANKYIISIPax

AKTYyaJau3upoBaThb (HaKTbl U METOIbI
IIJJAHUMETPUH, PEIIEBAHTHBIC TEME,
IIPOBOJUTH AHAJIOTUU.

JdaBatb onpeaejneHue yriia Mexay
IIPSAMOM U IIOCKOCTBIO,
bopMyIpPOBaTh TEOPEMY O TPEX
NEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMou

Y TUIOCKOCTBIO B MHOTOI'PAHHUKE,
pacCTOSHUE OT TOYKH 10 NPSIMOI

Ha [UIOCKOCTH, HUCIIOJIb3Ysl TEOPEMY

0 TpEX nepneHaukysapax. Ilposogurs
Ha 4EPTEXKE NEPIEHAUKYIIAP: U3 TOUKH
Ha [PSMYI0; U3 TOYKHU Ha IJIOCKOCTb.
JaBaTth onpenenenue AByrpaHHOro
yria U ero 351eMeHToB. OOBSICHATh
PABEHCTBO BCEX JIMHEHHBIX YIIIOB
JBYTPAHHOTO yIJIa.

Haxoauts Ha dyepTexe JBYIpAHHBIN
yToJ IpHu pedpe NupaMmuabl, IPU3MBI,
napasuiesIenunea.
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JdaBaThb onpeaejieHre yria MEex1y
IIJIOCKOCTSIMM.

JdaBaThb onpeaesieHue

U (opMyIHMpPOBaTH NPU3HAK
B3aMMHO NEPIEHANKYIAPHBIX
IIJIOCKOCTEN.

HaxoauTs yribl MEXy IIIOCKOCTSIMHU
B KyOe u mupamu/e.

Hcnonb3oBaTh npy perieHnn 3a1a4
OCHOBHBIE TEOPEMBI U METOJIbI
IIJJAHUMETPHH.

MoaenaupoBarh peanbHbIE CUTYaLlUN
Ha S3BIKE TEOMETPUH, UCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C HCIIOJIb30BAHUEM I'€OMETPUUECKUX
IIOHSATHUH.

Hcnonb3oBaTh npy pelieHnn 3a1a4
Ha [IOCTPOECHUE CEYECHUU
COOTHOILIEHUS B MPSMOYTOJIIBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKHU

11

ITonsiTE MHOTOIpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBITYKIIbIC
MHOT'OTPAHHUKH; Pa3BEPTKA
MHOT'OTPaHHUKA.

IIpusma: n-yronpHas npusma; rpaHu

AKTYaJu3upoBaTh HaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTUH.

JdaBaTb onpenesieHue
MapajuiesienuIe1a, pacno3HaBaTh €ro
BHJIbl U U3Y4YaTh CBOWCTRBA.
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Y OCHOBAHMUSI MPU3MBI; PSMast
Y HAKJIOHHAsI MPU3MBbIL; OOKOBast

Y TIOJIHAsI IOBEPXHOCTD MPU3MBI.
[Tapamnenenunen, IpAMOYTOJIbHBIN
napajJieJenunes i ero CBOMCTRa.
[Tupamupa: n-yronpHas nupaMua,
I'paHU U OCHOBaHUE MUPAMHUIBI;
OOKOBasi M MOJHAsI TOBEPXHOCTh
NYMpaMu/Ibl; IpaBUiIbHAs U yCEUEHHAS
nupamuja.

DneMEeHThI PU3MbI U TUPAMUJIBIL.
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSITUE TPABUIBLHOTO
MHOTOIpaHHMKA; MTpaBUJIbHAS TPU3Ma
Y MPaBWIbHASI MTUPAMU/JA; IPABUIIbHAS
TPEYTroJIbHAsI MUPAMH/IA

Y TIPaBWJIBHBINA TETPadap; KyO.
[IpencraBienue o0 nNpaBUIbHBIX
MHOTOTPAHHHUKAX: OKTA3/Ip, JOJIeKadIp
Y UKOCA3IP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENBHO TOUKH,
MPSAMOi, TIIOCKOCTH. DIEMEHTHI
CUMMETPHUH B TUpamMuaax,
napajuienenuneaax, npaBuiIbHbIX
MHOT'OIPAaHHHKAX.

JaBaThb onpeaesieHue nupaMuibl,
pacmo3HaBaTh BU/IbI TUPaMUJI,
(hopmyupoBaTh cBOCTBa pEdED,
TPaHEN U BBICOTHI ITPABUIILHOU
MAPaAMHUIBI.

Haxoauthb miomanb IoJIHON

1 OOKOBOM TOBEPXHOCTH MUPAMU/IBI.

JdaBaThb onpeaesieHne yCEUEHHOU
MAPaMUJIbI, HA3bIBaTh €€ JIEMEHTHI.
DopMyJIHPOBATH TEOPEMY

0 TUIOIA I OOKOBOM MTOBEPXHOCTH
IIPABWJIBHOW YCEYEHHON MTUPAMUIBI.
PemaTnb 3a1aun Ha BRIYMCIICHHUE,
CBSI3aHHBIE C MUPAMUAAMU, a TAKKE
3a71a4¥ Ha MIOCTPOEHUE CEUEHU.
JaBaTb onpeaeaeHue IpU3Mbl,
Pacmo3HaBaTh BUJIbI [IPU3M,
H300pakaTh IPU3MBI HA YEPTEKE.
HaxoauTts riomaabr NOJHON UK
OOKOBOI TOBEPXHOCTHU MPU3MBI.
HN3y4yars cooTHOIIEHUs Ditnepa
JUTst yncna péoep, TpaHei U BEpIINH
MHOTOTPaHHHUKA.

N3y4ars BUABI IPABUIBHBIX
MHOT'OTPaHHUKOB, X HA3BaHUS

Y KOJIMYECTBO IPAHEH.
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Beluncienue 3J1eMeHTOB
MHOI'OI'PaHHUKOB: péOpa, JUaroHaiu,
yribl. [Tnomane 60K0BO MOBEPXHOCTH
Y ITOJTHOM MOBEPXHOCTH NPSIMOMN
IIPU3MBI, IUIOIIAIb OCHOBAHUM, TEOpEMA
0 OOKOBOM MTOBEPXHOCTH TPSIMOM
npusmsl. [Tnomans 60koBoM
ITOBEPXHOCTU U TOBEPXHOCTH
[IPaBUJIBHOM MAPaMUbL, TEOPEMA

0 IJIOIIaX OOKOBOI IOBEPXHOCTH
YCEYEHHOU MUPAMUBI

HN3yuyarb cuMMeETpHIO
MHOT'OTPaHHHUKOB.

OO0BACHATDH, KAKHEC TOUKH
HAa3bIBAIOTCS] CAMMETPUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKH, ITPAMOU
WJIU TIJIOCKOCTH, YTO HA3BIBAKOT
LEHTPOM, OCBIO HJIH ITIOCKOCTBIO
CUMMETPUHU (QUTYPBHIL.

IIpuBoauTh NpuUMepsI
CUMMETPUYHBIX (PUTYDP B apXUTEKTYpeE,
TEXHUKE, IPUPOJIE.

MoaeaupoBaTh peaIbHbIE CUTYalluN
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEITN

C UCTIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSTUH, UCTIOIB30BaTh MOJj001e
MHOT'OTPaHHHUKOB

OO6bEMBI MHOTOTPAHHUKOB

[Toustre 06 00bEMe. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYyaJau3upoBaTh (HaKThl U METOIbI
IUIAHUMETPUH, PEIICBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00BEMBI T, MPOBO/IS AHATIOTUIO

C U3MEpPEHUEM III0IaAeH
MHOTI'OYT'OJIbHUKOB. @0OpMyJ/JIMpOBATH
OCHOBHbBIE CBOICTBA 0OBEMOB.
HN3y4arb, BLIBOAUTH (pOpMYJIbI
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00BEMa MPSMOYTOILHOTO
napajuieJenunes1a, Ipu3Msl

Y TUPaMU/IBL.

BbruncasaTb 00bEM MPU3MBI

U IUPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHATH 00BEM I PELICHUS
CTEPEOMETPUUECKHUX 3a]a4 U

JUTS HAXO0KJICHUSI TEOMETPUUECKUX
BEJIMYMH.

MopenupoBaTh peanbHbIE CUTYallun
Ha SI3bIKE T€OMETPUH, MCCIEA0BATH
MOCTPOEHHBIE MOJIETTU

C HCII0JIb30BAHNEM I'€OMETPUUECKUX
NIOHATUN

[ToBTOpEHME: ceueHus,
PaCCTOSIHUS U YTJIbI

[TocTpoeHnue ceueHui

B MHOTOTPaHHUKE.

Brruuciienue pacCTOsTHUM: MEXTY
IBYMs TOYKaMH, OT TOYKH JI0 IIPSIMOM,
OT TOYKH JI0 TJIOCKOCTH; MEXKITY
CKPELIMBAIOIINMUCS MPSIMBIMH.
Brrunciienue yrioB: Mexay
CKPEIIMBAIOIIUMUCS TPSIMBIMH,
MEXAY NMPSIMOU U IUIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YIIIOB MEXIY
TJIOCKOCTSIMU

CTpouTh ceueHre MHOTOTPaHHUKA
METOJ/IOM CJIEZOB.

JlaBaThb onpejieieHle pacCTOSTHUS
Mexay purypamu.

HaxoauTh paccTosiHue MEXIY
napajieIbHbIMH IUIOCKOCTSAMH,
MEXy INIOCKOCTBIO U NapaJuIeIbHOU
el IPSAMOU, MEXKTY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.
CTpouTthb JIMHENHBIN YO
JBYTPAHHOTI'O yIjia Ha YePTEKe
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MHOTOTPAHHHUKA U HAXOJAUTh €TI0
BEJIMUUHY.

Haxoautsb yriibl MKy IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepxKaHue OCHOBHBIE BU/IbI I€ATEIBHOCTH
(Tembl) Kypca 4acoB oOyyJaronuxcs
Tena BpamieHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaau3upoBaTh HaKkThl U METOIbI

JIUaMeTp; MIONIa/lb MOBEPXHOCTU
cdepsl. BauMHoe pacnosoxenue
cdhepsl U MIIOCKOCTH; KacaTeabHas

MJIOCKOCTH K cpepe; Tuiomaas chepel.

N3obpaxkenue chepswl, mapa
Ha TUIOCKOCTH.
CeueHnus mapa

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.

JlaBaTh onpenesienusi chephl U 11apa,
WX LIEHTpA, paJnyca, TuaMeTpa.
Onpeneasats chepy kKak Gurypy
BpAILICHUS OKPY>KHOCTH.
HUccaenoBatb B3aMHOE
pacrojioxxeHue chepbl U IIIOCKOCTH,
IBYX c(ep, WITICTPHUPOBATH TO
Ha YepTekax U pUCYHKaX.
DopMyJTHPOBATH ONIPEACICHUE
KacaTelIbHOM MIOCKOCTH K cdepe,
CBOMCTBO M ITPU3HAK KacaTeJIbHOM
IJIOCKOCTH.

3HAKOMHTBCS C TCOAC3UNUCCKUMHU
JTUHUSAMU Ha chepe
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[unuHIpudeckas MOBEPXHOCTD,
oOpa3yromye MUIHHAPUIECKON
MOBEPXHOCTH, OCh IIHJIMHIPHYECKON
noBepxHocTH. L{unuHIp: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpasyroIias U och; IIONIAdhb
OOKOBOI1 U IOJTHOW OBEPXHOCTH.
N300paxeHne UIMHIpA

Ha IIJIOCKOCTH. PaBBépTKa muJmHAapa.

Ceuenus uauHIpa (MIOCKOCTBIO,
MapajyieIbHON UIn
MEePIECHIUKYIISIPHOW OCHU IIUIUHAPA)

OO0bSICHATH, UTO Ha3BIBAIOT
HWIMHAPOM, Ha3bIBaTh €r0 SJIEMEHTHI.
N3y4arh, 00BACHATDH, KaK OJTYYUTh
HWIMHAP MYTEM BpalllCHUS
MPSAMOYTOJIbHUKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYIIBI
JUUTS BEIYHCJICHHS TUIOMAA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuars, pacno3HaBaThb pa3BePTKY
HWINHApA.

N300paxaTh MUIMHID U €70 CEYEHUS
IJIOCKOCTBIO, TPOXOIAIIECH Yepe3 €ro
OCb, NApAJJICIIbHOW WJIN
NIEPIIECHINKYJIAPHOU OCH.

Haxoauthb mIonaam 3TUX CEUSHUH.
MoaenaupoBarh peanbHbIE CUTYaLlUH
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATH
MMOCTPOEHHBIE MOJICIIN

C UCMOJIb30BAHUEM T€OMETPUUYECKHUX
MMOHSATUM

Konunueckast HoBEpXHOCTB,
oOpa3yrolre KOHUYeCKOn
IMOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM ITOBEPXHOCTH.
Konyc: ocHOBaHME U BEPIIMHA,
oOpa3yroias 1 0Ch; TUIOIIAIb

OO0bsICHATH, KAKOE TEJIO HA3hIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
AJIEMEHTBI.

N3yuarthb, 00bIACHATD, KAK MOJIYYUTh
KOHYC IIyTEM BpaICHUS
MPSAMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOI1 U MOJHON MOBEPXHOCTH.
Y ceu€HHbI KOHYC: 00pa3yrolIme
¥ BBICOTA; OCHOBaHUsS U OOKOBast

IOBEPXHOCTb.

H306pa)KCHI/IC KOHYCa Ha IIJIOCKOCTH.

Pa3BépTka konyca.

Ceuenust koHyca (IJI0CKOCTHIO,
MapaIEIbHOU OCHOBAHMUIO,

Y TJIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEPILHHY)

N300paxkaTh KOHYC U €0 CEYEHUs
IJIOCKOCTBIO, IPOXOSAILIEN Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIICHAUKYJIIIPHOU

K OCH.

HN3yuarh, pacno3HaBaThb pPa3BEPTKY
KOHYca.

BbIBOAUTH, HCHOJIB30BATH (HOPMYJIBI
JUISl BBIYUCIICHUS TUTOIIaA OOKOBO
ITOBEPXHOCTH KOHYCA.

HaxoauThb 11011311 CEeYCHUM,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHANKYIJISIPHBIX €TO OCH.
OO0BbsICHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4arh, 00BICHATD, KaK €ro
MOJYYHTh IMTYTEM BpaILCHUS
PSMOYTOJIbHOW TpareLnH.
BbIBOAMTH, NPUMEHATH POPMYITY
JUISl BBIYMCIICHUS TUIOMIA U OOKOBOM
ITIOBEPXHOCTH YCEUYEHHOTO KOHYCa

KomOuHanms Ten BpameHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTNIMCaHHBINA 0KOJI0 cdepnl; chepa,
BITMCAHHAs] B MHOTOTPAHHUK HJIN

B TEJIO BpAIICHHUSI

AKTYaJIu3uPOBaTh (PaKThl U METObI
IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

Pemarts crepeoMeTpuyecKue 3a/1auu,
CBSI3aHHBIC C TEJIaMH BpaIleHus,
MOCTPOEHUEM CEUCHUI TeJ BpalleHUs,
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C KOMOMHAIUSMU TeJl BpaLCHUS

Y MHOTOTPAaHHUKOB Ha HAXOXICHUE
r€OMETPUYECKUX BEJIMYHH.
Hcnonb3oBaTh IpH peLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DAKThl U METObI
3a1a4M Ha BBIYMCIICHUE

Y J10Ka3aTeNbCTBO.

MopempoBaTh peaibHbIE CUTyalluU
Ha SI3BIKE TEOMETPUH, UCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHATUHI

OO0OBEMBI TEN

[Tonsatue 06 06bEMe. OCHOBHEBIE
CBOMCTBa 00BEMOB TEII.

O0bEM uIMHapPa, KOHYCA.
O06bEM 1mapa u wiomaab chepol

AKTYaJIu3uPOBaTh PaKThl U METObI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

BbIBOAMTH, HCII0JIB30BATH (HOPMYJIBI
00BEMOB: TIPU3MBI, ITWIHH]IPA,
UpaMUbl, KOHYCa; YCEUEHHOU
IIAPAMUJBI U YCEYEHHOTO KOHYCA.
Pematb cTepeoMeTpUUECKHE 3a1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB.
DopMyJIMPOBATH OIPEICIICHUE
1IapOBOT'0 CErMEHTA, IapOBOT0 CJOs,
11apOBOI'0 CEKTOPA.
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IpumeHaTH HOPMYIIBI
U1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTA, I1apOBOI'0 CEKTOpa

[TogoGHBIE TENa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXIY TLIOMAIIMU
MMOBEPXHOCTEN, 00bEMaMU MO 100HBIX
TEI

Pemiaths cTepeoMeTpuuecKue 3aa4u,
CBS3aHHBIE C 00BEMOM I1apa

U TUTOIIAABIO C(HEpHI.

MogaeaupoBath peanbHbIE CUTYallUH
Ha SI3bIKE TEOMETPUH, UCCIIE0BATH
MIOCTPOCHHBIE MOJEIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
TTOHSATHM.

AKTYaJTu3uPOBATh (PAKTHI U METOBI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

Pemiatb cTrepeoMeTpuuecKHE 3a7auu,
CBSI3aHHBIE C COOTHOIIEHUEM 00BEMOB
U TIOBEPXHOCTEMN MOJOOHBIX TeI

B IIPOCTPAHCTBE.

MopeaupoBaTh peajbHbIE CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCIIEOBATH
MIOCTPOEHHBIE MOJAEIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
TTOHATUM

BexTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

BekTtop Ha miiockoctu
U B ipocTpaHcTBe. CloKeHne
Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

AKTYyaau3upoBaTh HaKTbl U METOIbI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJNUTDH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuiio
IapajulesIenuIeaa.

Pewenne 3anay4, CBA3aHHBIX

C IPUMEHEHUEM MPABUII IEUCTBUI

C BEKTOPaAMH.

IIpssmoyrosibHas cucTeEMa KOOpAUHAT
B ImpocTpancTBe. KoopauHatel
BekTopa. [Ipocrenume 3agaun

B KOOPAMHATAX. YTOJ MEXIY
BekTOopaMu. CkaiasipHOe
IIPOU3BEACHUE BEKTOPOB.
Brruncienne yriioB Mexay NpsiMbIMU
U TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METOL
IIPY PELIEHUH T€OMETPUUYECKHUX 3a1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

®opMyJIHPOBATH ITPABUIIO
napasuielIeuIeaa Npy CI0KEHUH
BEKTOPOB.

CriaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCJIO.
HM3yuyaTh OCHOBHBIE CBOMCTBA ATUX
Omepanui.

aBaTh onpeneseHue NpsMOyroJIbHOU
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
BeIpa3uTh KOOpIUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BbiBOAUTH, HCI0JIB30BATH (hopmyny
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKAMH.

BripamxaTh CKaJsIpHOE ITPOU3BEACHUE
BEKTOPOB Yepe3 UX KOOPJIUHATHI,
BBIUHCIISITH YTOJI MEXKIY IBYMS
BEKTOpPAMH, ABYMSI IPSIMBIMH.
Haxoauthb yroy Mexay npsmoun

Y IJIOCKOCTBIO, YTOJI MEXKY IBYMsI
IJIOCKOCTSAMH aHATUTHYECKUMU
METOJAMH.

BeIBOAMTE, HCIIOJIB30BATH (GOPMYJTY
PAcCTOSHUS OT TOYKH J0 INIOCKOCTH
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[loBTOpEeHue, 06001IeHNE 7 OcHoBHble PUrypsl, haktel, TeopeMbl | Pemarts npocreiimue 3agaun
U cUCTeMaTH3allusl 3SHaHUN Kypca IUNIaHUMETPpUU. 3a/1a4u Ha HAXOXJEHUE JJIMH U YTJIOB
MJIAHUMETPUH U METOJIbI UX B T€OMETPUYECKUX PUrypax,
peuieHus. npumeHsTh Teopemy I[udaropa,
OcHoBHbIE GUTYPBI, PaKThl, TEOPEMBI | TEOPEMBbI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMeTpUH. 3aJauu HaxoauTs muioniaas MHOIOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI X PELIEHUSI | Kpyra.
Pacno3naBath 110100HbIC QUTYDBHI,
HaXOJUTh OTHOLIEHUS JUIHH
U IJIOIIAIEH.
Hcnoab3oBaTh IpH peLICHUN
CTEPEOMETPUIECKUX 3a/1a4 (haKThl
Y METOJIbI TUTAHUMETPUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIIMCKA

VYuebHbiii Kypc «BeposTHOCTh M CTaTUCTHUKa» 0a30BOTO YPOBHS SABISETCA
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4yeOHOTO Kypca 0a30BOrO YPOBHS
OCHOBHOTO 00111eT0 00pa3oBaHus. YuUeOHbIH Kypc NpeaHa3HaueH s (GOPMUPOBAHUSIY
00y4Jaroumxcsi CTaTUCTUYECKON KYJIbTYPhl U MOHUMAHUSL POJIM TEOPUH BEPOATHOCTEH
KaK MaTEeMaTUYECKOTO MHCTPYMEHTa IS M3Y4YEHUsS CIy4alHBIX COOBITUH, BEIMYUH U
nporieccoB. [lpm  wu3ydeHum ydeOHOTO Kypca oOOOTam@arwTcs MpPeaCTaBICHUS
OOy4JaroIMXxcsi 0 METOJaxX MCCICIOBaHNUS N3MEHYMBOTO MHpPA, Pa3BUBACTCS TOHUMaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMAaTHYECKMX METOJOB IMO3HAHUS KaK HEOThEeMIIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUH.

Coneprxanue yueOHOTO Kypca HaIllpaBJICHO HA 3aKPETUICHUE 3HAHWM, MOTYYEHHBIX
Ipy W3yYCHUH Kypca Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, W HA Pa3BUTHE
MPEACTABIICHUA O CIy4YalWHBIX BEIIMYMHAX M B3aMMOCBS3SIX MEKIYy HHUMH Ha BaXKHBIX
pUMeEpax, CHOKETBI KOTOPBIX TOYEPIHYTHl M3 OKpY)KawImero mMupa. B pesynbraTte
y oOywaromuxcsi JOJDKHO  copmMupoBaThCsi — MpeACTaBICHHWE O  Hauboliee
YHIOTPEOUTENBHBIX M OOIIMX MAaTEMATUUYECKUX MOJICTISX, UCIIOIb3YEMBIX JJI OMTUCAHUS
AHTPOIIOMETPUUYECKUX U AEeMOTpapUIeCKUX BEIMYMH, IIOTPEITHOCTEH B Pa3IMIHOTO POa
U3MEPCHUSX, JUIMTCILHOCTH  OC€30TKa3HOW pabOThl TEXHUYECKHUX  YCTPOKCTB,
XapaKTEPUCTHK MACCOBBIX SIBICHUW U MIPOIIECCOB B OOIIECTBE.

B cootBeTcTBMM ¢ yKa3aHHBIMH LENSIMU B CTPYKType Y4eOHOro Kypca
«BeposITHOCTD M CTaTUCTUKAY ISl YPOBHS CPEIHEro 00111ero oopa3oBaHus Ha 6a30BOM
YpOBHE BBIZICNICHBI CIICAYIOIINE OCHOBHBIC cojepKaTenbHble JuHuN: «CiydaiiHble
COOBITHS ¥ BEPOSITHOCTIY, «CITydaifHbIe BETUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

BaxxHyto dYacTh ydeOHOro Kypca 3aHHMAeT M3YYCHHE T'€OMETPUYECKOTO M
OMHOMMAJILHOTO pacHpene/ieHnid W 3HAKOMCTBO C WX HENPEPHIBHBIMH AHAIOTAMH —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM Pacpe/IeJICHUSIMU.

Coneprxanue nuHNN «CirydaifHble COOBITHS U BEPOSATHOCTH» CIIYKUT OCHOBOWIJIS
dbopMHpOBaHUS TIPEACTABICHUN O pacIpeCICHHH BEPOSTHOCTEH MEXKIy 3HAYCHHUSIMU
CIy4allHBIX BEJIMYMH, a TaKKe 3Ta JIMHUA HEoOXoauMa Kak 0a3ajuisi W3ydeHUs
3aKOHa OONBIIMX YHuCeN — (YHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIETOB MPUPOJIE U
00111eCTBE ¥ UMEIOIIET0 MaTeMaTH4YecKyto popmanuzanuio. CaMm 3aKOH OOJBIINX YUCETT
npeajiaraeTcsi B O3HAKOMUTEIHHOM (opMe ¢ MHUHHUMAIBHBIM HUCIOJIb30BAaHUEM
MaTeMaTH4ecKoro gopmannsma.

Tembl, CBsiI3aHHBIE C HEMPEPHIBHBIMU CIYyYaWHBIMU BEJIMYMHAMH, AKUEHTUPYIOT
BHUMAaHHE OOYyYaIOINUXCs Ha OMUCAHUU U U3YYCHHUH CIYYAHBIX SBJICHUN C MOMOIIBIO
HEMpPephIBHBIX (PYyHKIHA. OCHOBHOE BHHMAHHE YACISICTCS IMOKa3aTEIbHOMY H
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HOPMAJILHOMY  pACTpeNeCHHsIM, TPU OTOM TMPEANOaraercsi O03HAKOMUTEIHHOE
U3yUYCHHUE MaTepralia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (DAaKTOB.

OOmiee 4YWCIO dYacoB, PEKOMEHIOBAHHBIX JUIA HW3Y4YCHHUS Yy4eOHOTO Kypca
«BeposiTHOCTh M cTatucTUKa» — 68 yacoB: B 10 knacce — 34 yaca (1 yac B Heneno),
B 11 knacce — 34 yaca (1 yac B HezeO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMOIIbI0 Tabmuu W auarpamm.  CpenHee
apumeTnyeckoe, MeiaHa, HauOoJIbIlIee U HAUMEHbIIIEEe 3HAUCHUS, pa3Max, TUCIIEPCUst
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydaiiHble SKCHEPUMEHTHl (ONBITHI) W CIy4YailHble COOBITHUS. DJEMEHTapHbIC
coObITHst  (Mcxonbl). BeposTHOCTH cliydalHOro CcoOObITUS. BAM30CTh YacTOThl U
BeposiTHOCTH CcOObITHH. CiydailHbie OMBITHI C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
cOOBITHSIMU. BeposTHOCTH COOBITHH B OMBITAX C PABHOBO3MOXXHBIMH DJICMEHTAPHBIMU
COOBITHSIMHU.

Omneparuu Haag COOBITHSIMHU: TIEpeCeUYeHHE, OOBEIWHEHUE, IMPOTHBOIIOIOKHEIC
coObITHs. Jlnarpammel Ditnepa. @opMyiia cloKEHHsS] BEPOSITHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpPOATHOCTEW. JlepeBO  CiydaiiHOTO
skcniepuMenTa. @opmyiia nojgHoM BeposiTHOCTU. HezaBucuMbie cOOBITHS.

Kombunaropuoe mnpaBuno ymHoxeHus. I[lepectanoBku u daxtopuan. Yucio
couetanuii. Tpeyronpuuk Ilackans. ®opmysna 6maoma HeroToHa.

bunapHblii ciaydaiiHBIM ONBIT (MCHBITAaHUE), ycHeX W Heyaada. HesaBucumble
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUH 10 repBoro ycnexa. Cepusi HE3aBUCUMBIX
ycnbITaHu bepHyIu.

Cinyuaitnas BennunHa. Pacnipenenenue BeposatHocTeil. Jluarpamma pacrnpeeneHus.
[IpuMmepsl pacnpeneneHuii, B TOM YUCIIE, FEOMETPUUECKOE 1 OMHOMHUAIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKUA CIYYAMHBIX BEJIMYMH: MATEMATHYECKOE OXKHUAHUE,
JIUACTIEPCUS M CTAaHAAPTHOE OTKIOHEHUWe. [IpuMepbl NMpUMEHEHUST MaTEMAaTHYECKOTO
O)XKHJIaHHMsS, B TOM 4YHCJIE B 3aJlayaX M3 IIOBCEIHEBHOM >KM3HHM. MartemaTHdeckoe
OXHJaHue OWHApPHOM CllydallHOW BeIWYHMHBL. MaTeMaTHYeCKOe OXHJIAHUE CYMMBI
CIy4alHbIX BEJIMYMH. MaTeMaTHyecKoe OXHJAHUE U JUCIEPCHUS T€OMETPUYECKOTO U
OMHOMUAJILHOTO pacIpeeICHUH.

3akoH OOJIBIIMX YHCENl U €r0 POJib B HayKe, Mpupoje U odiiecTBe. BeIOOpOUHBIH
METO/]I MCCIICIOBAaHUM.

[Ipumepsl  HENpEephIBHBIX  ClIy4alHbBIX BeaW4YuH. [lOoHSATHE O IIOTHOCTH
pacopeneneHus. 3aadu, NPUBOIAIIME K HOpMaJIbHOMY pacrpeneneHuto. I[lonstueo
HOPMAJIbHOM PacClpeICICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiacce oOy4aroniuiicss MOJy4YHUT CIAEAYIOIINE PEIMETHBIE
pe3yJbTaThI:

YUTATh U CTPOUTH TAOJHUIIBI ¥ TUATPAMMBI;

OTIepUPOBATh TIOHATHSIMHU: CpeaHee apuMEeTHIecCKOoe, MeauaHa, HauOoJbIIee,
HaWMEHbLIEE 3HAYCHHUE, Pa3MaX MaCCUBA YUCJIOBBIX JAHHBIX;

OTepUPOBATh MOHATUAMHU: CITyYaHbIN SKCIEPUMEHT (OTIBIT) U CIIy4aliHOE COOBITHE,
AJIeMEHTapHOE COOBITHE (PJIEMEHTapHBIA HMCXOJ]) CIYy4alHOrO ONBITa, HAXOJIUTh
BEPOSITHOCTU B OIbBITaX C PAaBHOBO3MOXXHBIMU CIyYalHBIMH COOBITUSMH, HAXOJUTh U
CpPaBHUBATH BEPOSTHOCTH COOBITHI B U3yUEHHBIX CITy4YalHbBIX SKCIIEPUMEHTAX;

HaxoJIUuTh U (HOPMYIUPOBATh COOBITUS: TEpPECEYEHHE W OObEAMHEHHE TaHHBIX
coObITHH, COOBITHE, TIPOTHUBOIIOJIOXKHOE JAHHOMY  COOBITHIO,  TIOJB30BATHCS
nuarpaMmMamu Jisiepa U GopMyJIon CII0KEHUS BEPOSATHOCTEH MpU PEIICHUH 3a/1a4;

ONEpUpOBaTh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaXxOJUThb BEPOATHOCTH C IIOMOULIBIO NPaBWJIa YMHOXKEHHS, C IOMOIIBIO JEpeBa
CIIy4alHOTO OIBITA;

MPUMEHSATh KOMOMHATOPHOE TMPABUJIO YMHOXKEHUS TIPU PEIICHUHM  3a]1ay;

ONEPUPOBAThH MOHATHUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAaHUH, yCIIeX W Heylada, HaXOUTh BEPOSTHOCTH COOBITHI B CEpUM HE3aBHCHMBIX
UCIIBITAHUM JI0 MIEPBOT0 YCIeXa, HaXOJAUTh BEPOSITHOCTH COOBITUN B CEPUU UCIBITAHUN
bepnynu;

ONEPUPOBATh MOHATUSMHU: CIydailHas BEJIWYWHA, PACIPENEICHUE BEPOSTHOCTEH,
JHarpamMMma pacupeacsieHusl.

K konity oOyuenus B 11 kiacce oOy4aroniuiicss HOJIy4YHT CIAEAYIOIIME PEIMETHBIE
pe3ybTaThl:

CpPaBHUBATH BEPOSITHOCTU 3HAYCHUM CITy4ailHOM BETMYMHBI IO PaCpeIETICHUIO WU
C IOMOIIBIO TUArPaMM;

OMEepUpPOBaTh MOHATUEM MATEMATHUYECKOTO OXKHUAAHUS, TPUBOAUTH IPUMEPHI, KaK
OPUMEHSIETCS ~ MaTeMaTU4eCKOoe  OXXKHMJAaHHME  CIIy4ailHOM  BEIUYMHBI  HAXOJUTh
MaTEMaTUYECKOE OKUJIaHUE IO TAHHOMY paclpeleIeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT;

UMETh NIPEICTABIIEHUE O HOPMAJILHOM PACTIPEIEICHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue pazaena |KonnuecTtBo OCHOBHOE coAepKaHUE OCHOBHBIE BU/JIbI ACATEIBHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
[IpencraBiieHne JaHHBIX 4 [IpencraBneHne TAHHBIX C TOMOIIBIO N3BaexkaTs uHpopManuo u3 TadIuIl
1 OIHCATEIbHAS CTATHCTUKA Tabaun 1 quarpamm. CpenHee U uarpamM, HCIoJib30BaTh TaOJUIIbI
apudMeTHIecKoe, MeIaHa, Y IWarpamMMebl JU1sl TPEICTaBICHUS
HanOoJIbIIIee M HAUMEHBIIIEe CTaTUCTUYECKUX JAHHBIX.
3HAYCHMUS, pa3Max, JUCIIePCHs, Haxoautsb onvcarenbHbIe
CTaHJAPTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTEPUCTUKU JAHHBIX.
HaOOpOB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapaKTepe CIIy4YalhHOU U3MEHUYUBOCTHU
U onpenensomux e€¢ hakrTopax
CityyaiiHbI€ OTIBITHI 3 Cry4daitHble SKCIIEpUMEHTHI (OTIBITHI) BbiaesasiTe HAa MpUMepax Clly4yalHbIe

U CITy4aliHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMU UCXOIaMU

U CIIy4ailiHbl€ COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposaTHOCTh clTydaitHOTO COOBITHS.
BepositHOCTH COOBITHH B OIIBITaX

C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTuueckas pabora

COOBITHS B OITMCAHHOM CITy4aliHOM
OITBITE.

@opMyJUPOBATH YCIOBUS MPOBEJACHUS
CIIy4alHOT'O OIIBITA.

HaxoauTb BeposSTHOCTH COOBITHIMA

B OIBITaX C PAaBHOBO3MOKHBIMU
HUCXOJIaMHU.

MoaeaupoBarh OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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MCXOIaMU B XOJI€ IPAKTUYECKOU
paboThI

Omnepanuu Hajx COOBITUSMH,
CJI0’KEHUE BEPOSTHOCTEN

Onepauuu HaJ COOBITUSMU:
nepeceueHre, 00beIMHEHUE COOBITHH,
MIPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. opmyna
CJIOKEHUS BEPOSITHOCTEN

Hcnoab3oBath quarpamMmsl Jiepa

U CJIOBECHOE OIIMCAHUE COOBITUI

U1 GOPMYIIUPOBKU U U300pasKEeHUs
00BEIMHEHUS U TIEPEeCEUCHHSI COOBITHIA.
Pemath 3a1a4M ¢ MCIOJI30BAHUEM
(bopMyIIbI CIIOKEHUS BEPOSATHOCTEN

Y CII0BHAsI BEPOSITHOCTD,
NIEPEeBO CIIYyYalHOTO OMbITa,
dbopmyIa noaHoi
BEPOATHOCTH

U HE3aBUCUMOCTb COOBITUI

YcnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSITHOCTEN. J[epeBO CiaydamtHOro
aKkcnepuMenTa. GopMyJia MOJTHOU
BeposiTHOCTH. HezaBucumbie coOOBITHS

PemiaTh 3a1a4M Ha HaXOXKICHUE
BEPOATHOCTEH COOBITHIA, B TOM YHUCIIE
YCJIOBHBIX C IIOMOILBIO JIEpEBa
CIIy4alHOT'O OIIBITA.

Onpeneasitb HE3aBUCUMOCTH COOBITHI
no opmyse u Mo opraHu3aluu
CJIy4alHOrO ONbITa

DneMeHTbl KOMOMHATOPUKHU

Komb6unaropnoe npaBuio
ymHOeHus. [lepecranoBku

u ¢akropuain. Uucno coueTaHui.
Tpeyronpnauk [lackas. opmyna
6unoma HproTona

HUcnonb30BaTh MPaBUIIO YMHOKEHUS
JUISL IEPEUNCIIEHHS] COOBITHI

B CIIy4YaillHOM OIIBITE.

IHoab3oBaTbest popMysnoit

U TpeyroyibHUKOM [lackans

JUISL OIIPENIEIICHUS YU CIIa COYETaHUN

Cepuu nocyieaoBaTeIbHbIX
UCOBITAHUN

buHapHbIl Clly4alHbIN OIIBIT
(ucmipITaHue), ycrex U Heyjiava.
HezaBucumeie ucnbitanus. Cepust
HE3aBHCUMBIX UCIIBITAHHUM JI0 IEPBOTO

Pa3ouBaTh ClI0KHBIC 9KCIICPUMCHTEI
Ha OTACJIBHBIC UCIIbBITAHUS.
OcBauBaTh NOHATHS: HUCIIBITAHUC,
CCpurA HC3aBUCHUMBbIX WUCIBITAaHUH.
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ycnexa. Cepust He3aBUCUMBIX
WCTIBITAaHUN bepHyIun.
[IpakTuyeckas padota

C UCTI0JIb30BAHHEM SJIEKTPOHHBIX
TaOIUIL

IIpuBoauTh NpuMepsbI cEpui
HE3aBUCUMBIX UCIIBITAHUM.
PemaTe 3a1a4M Ha IIOUCK
BEPOATHOCTEH COOBITHIA B CEpUU
UCIIBITAaHUM JI0 IIEPBOTO yCIeXa

U B CEPUAX UCIIBITAaHUM bepHyrum.
H3y4yars B X01€ NPAKTHYECKOH
padoThI C UCTIOJIB30BAHUEM
AJIEKTPOHHBIX TaOJIHUI] BEPOSITHOCTH
COOBITHI B CEPUSIX HE3aBUCHUMBIX
VCIIBITAaHUN

Cny4daiiHble BETMUYUHbI
U pacrpeeaeHus

CrnyuaiiHasi BEJIMYMHA.
Pacnpenenenne BEpoSTHOCTEMN.
Huarpamma pacnpenenenus. Cymma

1 ITPOU3BCACHHUC CquaﬁHBIX BCJIIMYHH.

[Ipumepsl pacripeneneHnii, B TOM
YUCJIE TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaTh NOHATHUS: ClIydaliHas
BEITMYMHA, pacTpe/ielicHue, Tadauia
pacrpeeneHus, 1uarpaMma
pacnpeneneHus.

IIpuBoauTHL IPpUMeEPHI
pacnpeneneHnii, B TOM YHCIIE
TEOMETPUYECKOTO i ONHOMHUATBHOTO.
CpaBHuUBaTB pacrpeaencHus
CIIy4alHbIX BEJIMYNH

Haxoaurthb 3Ha4€HUSI CyMMBI

" IMIPOU3BCACHMA CHy‘I&fIHBIX BCJIIMYHH.

CrtpouTh U pacno3HaBaTh
reOMEeTpPUUECKOe 1 OMHOMUATILHOE
pacrpezesieHue
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[ToBTOpenue, o6o01IeHNE, 5 OnucarenbHas CTaTUCTHKA. IHoBTOPATH N3y4EeHHOE
cUCTEeMaTH3alus 3HaHU! Ciry4daliHble ONBITHI U BEPOSTHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUN
CiIy4JaitHeIX coObITHH. Oniepanuu Hal
COOBITUAMHU. DJIEMEHTHI
KOMOMHATOPHUKH, CEPUN HE3aBUCUMBIX
WCTIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIIACC

CIIy4alHOW BEJIWYMHBI

HaumenoBanue paznena  |KonuuectBo OcHOBHOE cofiepKaHue OcHOBHBIE BUJIbI JEATENHHOCTU
(Tembl) Kypca 4acoB oOy4JaroImxcs
MaremaTuyeckoe 0)KUIaHuE 4 [Tpumepsl mpuMeHeHus OcBauBaTh MOHITHE MATEMATUYECKOTO

MaTeMaTUYECKOTO OKUIAHUS
(cTpaxoBanue, JIoTEpEs).
MaremaTuyeckoe 0XUAaHUuE CyMMBI
CIIy4YalHbIX BEJTUYUH.
MatemaTnueckoe 0KuJaHue
reOMETPUICCKOr0 1 OMHOMHAIBLHOTO
pacrpeneneHun

0KUJIaHHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
MIPUMEHCHUSI MATEMATUYECKOTO
oXuaaHus. Berauciars
MaTeMaTH4YECKOE OKUIAHUE.
Hcnoab3oBaThb NOHATHE
MAaTEMaTHYECKOr0 OKUJAHHS U €T0
CBOWCTBA IPU PEILICHUM 3a7a4.
Haxoautsb 1o n3BecTHHIM (popMynam
MAaTEMaTHYECKOE OKUAAHUE CYMMBI
CIIyYallHbIX BEJIUYMH.

HaxoauTts 110 u3BecTHBIM (hopMyiam
MaTeMaTUYECKHUE OKUIAHUS CITydaiHbIX
BEJIMYMH, UMEIOLINX FTE€OMETPUUECKOE

¥ OMHOMHUAJILHOE pacipeiesieHus
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Jucniepcust 1 cTaHIapTHOE
OTKJIOHCHUE CIIy4YalHOU
BEJINYHHBI

Jucnepcns u cTaHgapTHOE
OTKJIOHEHHE. [{ucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacIpencieHus.

ITpakTrueckas padoTa

C UCIIOJIb30BAHUEM AIIEKTPOHHBIX
TaOIUIL

OcBauBaTh NMOHATHUS: TUCIIEPCHS,
CTaHJAPTHOE OTKIIOHEHUE CIIyYaMHOU
BEJINYMHBI.

Haxoauts nucnepcuto

10 PacCMpeICICHHUIO.

HaxoanTh 110 u3BeCTHBIM popMysiam
JUCIIEPCUIO0 TEOMETPUUYECKOTO

¥ OMHOMHAJIBHOTO paclpeeieHus,

B TOM YHCJI€ B XOJI€ MPAKTUYECKON
paboOTHI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHUIL

3aK0H OOJIBIINX YHUCEI

3axoH 60JbIIKX yucesl. BeIOOpoUHbIH
METOJ UCCIIEIOBaHUM.

[TpakTHueckas pabota

C HCIOJIb30BAHUEM BJICKTPOHHBIX
TaOJINII

3HAKOMHTBCH C BBIOOPOYHBIM METOAOM
MCCIIEIOBAHNS COBOKYITHOCTH JAHHBIX.
N3yuatsh B X0/€ NPAKTUUECKON pabOThI
C UCITOJIb30BAHUEM AJIEKTPOHHBIX
TabJIMI IPUMEHEHHE BRIOOPOYHOTO
METOJa UCCIENOBAHUS

HenpepriBHbIE CcilyyaliHbie
BEJIMYMHBI (pacIipeieiicHus)

[IprMepbl HENPEPBIBHBIX CIIyYanHbBIX
Besn4urH. OyHKIUS ITIOTHOCTH
pacupenenenus. PaBHomepHoe
pacnpenesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUS: HENIPEPHIBHAS
Clly4aiiHas BeJIMYMHA, HENPEPHIBHOE
pacnpeneneHue, PyHKIUs IIOTHOCTH
BEPOSITHOCTH.

IIpuBOaAUTH NPUMEPHI HENPEPHIBHBIX
CIIy4allHbIX BEJIMYMH.
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HaxoauThb BeposSTHOCTH COOBITUI
10 TAHHOM (PYHKITUN TUIOTHOCTH, B TOM
YHUCJIe PABHOMEPHOTO pacipeneeHus

HopmanwsHoe pacnipenenenue 2 3agauu, NpUBOASIINE K HOpMaabHOMY | (OcBamBaTh MOHITHUS: HOPMATbHOE
pacnpeneneHuro. OyHKIuUA pacnpeneneHue.
IJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO Bo11esiTh 110 ONIMCAHUIO CITyYaliHbIE
pacnpeneneHusl. BEJINYMHBI, PACIIPEACIEHHBIC
[Ipaktruueckas pabora 10 HOPMAJIbHOMY 3aKOHY.
C UCTOJIb30BAHUEM BJIEKTPOHHBIX IIpuBoauThs NpuMepsI 337134,
Ta0IHII MIPUBOJAIINX K HOPMAJIbHOMY
pacnpeaenennro. Haxoaute yncioBbie
XapaKTEPUCTUKA HOPMAJTBHOTO
pacnpeaeneHus o U3BECTHBIM
bopmynam.
Pemarh 3a1aun, CBsI3aHHLIC
C IPUMEHEHHUEM CBOVWCTB HOPMAJIBHOTO
pacnpeneneHuii, B TOM YHCIIE
C HCITOJIb30BAaHUEM JIEKTPOHHBIX
TalIuIL
[ToBTOpenue, 0600IIEHNE 19 [IpencraBiieHne JaHHBIX C TOMOIIBIO [ToBTOPATH N3yYEHHOE U BBICTPAaUBaTh

U CUCTEMAaTH3alUs 3HAHUN

TaOJIHII U TUarpaMm, ONucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYUCJICHNE BEPOSITHOCTEH COOBITHIA

CUCTEMY 3HAHUHN
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C MpUMeHEeHHeM (Hopmy

U rpaguecKux METO/I0B
(koopiMHaTHAs TIpsiMast, IEPEBO,
nuarpamma Ditiiepa), ciydaiiHbie
BEJIMYMHBI U pacpeeieHus,
MaTeMaTH4YECKOE 0XKUIAHUE
CIly4YaliHOW BEJIMYUHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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Onucanue mecra yuyeoHoro npeamera «Maremaruka» B 11a kiiacce B yueOHOM IUIaHe B
2023-2024 yu.r..

B cooTrBeTcTBHMH ¢ NMcbMOM JlenmapTaMeHTa rocyapCcTBeHHOM NMOJMTHKH B cepe 0011ero
oOpazoBanus ot 22.05.2023 Ne 03-870 B 2023/24 y4yeOnoM roay 11 kjaaccbl MOTyT NPOAOJLKHTH
o0y4yeHue Mo y4eOHbIM IIaHaM, cooTBeTcTBYIOIIMM PI'OC cpenHero oomero oopazoBaHus 10
BCTYIUIEHHUSI B CHJTy M3MeHeHmid 2022 roaa, B COOTBETCTBUU C y4E€OHBIM TUTAHOM IITKOJIBI MPEIMET

«Matemarukay B 11 kinacce usydaercs Ha 6a30BoM ypoBHe: 5 yacoB B Hezemo (170 yacoB B roxn).

B coorBercTBHE ¢ ®T'OC COO (B pen. IlpukazoB Munnpocsemenus Poccun ot 24.09.2020
N 519, or 11.12.2020 N 712) pe3ynbTaThl OCBOCHHs y4eOHOTO TpeaMeTa Ha 0a30BOM YPOBHE
OPHUEHTHPOBAaHbI Ha 00OECIeUeHHUE MPEUMYIIIECTBEHHO O00Ie00pa3oBaTeIbHOW U OOIICKYJIbTYPHOU
MOJTOTOBKH.

[IpenmeTHbIe pe3yabTaThl U3YUYEeHHUsI y4eOHOTO MpeMeTa Ha 6a30BOM YPOBHE OPHEHTUPOBAHbI
Ha 0011yI0 (PYHKIIMOHAIbHYIO TPAMOTHOCTD, MTOJIy4€HHE KOMIETEHTHOCTEH JIJIsl TOBCEHEBHOM KU3HU
1 00IIero pa3BUTHSL:

- MOHMMAaHWE NPEIMETa, KIIOUEBBIX BOMPOCOB M OCHOBHBIX COCTaBJISIOIINX 3JEMEHTOB
U3y4yaeMoOl NpeiIMeTHONH 00JIacTH, 4TO 00ecrneurBaeTCsl HE 3a CYUET 3ayuHMBaHUS ONpEICNCHUH U
IpaBUJI, a MOCPEICTBOM MOJIEIMPOBAHUS U MOCTAHOBKH MPOOJIEMHBIX BOMPOCOB, XapaKTEPHBIX IJIs
JIAHHOM TIPEeIMETHON 00J1acTH;

- YMEHHeE pelIaTh OCHOBHBIE TPAKTHUYECKHUE 3aa4H, XapaKTePHbIE JAJISl HCIIOIb30BAHUS METO/IOB
¥ MHCTPYMEHTApUs JAHHOW MPpEeIMETHOM 0baacTu;

- OCO3HaHHWE paMOK H3Yy4aeMOH MpeaMeTHON o00JacTH, OrpaHUYEHHOCTH METOJI0B U

MHCTPYMEHTOB, TUITMYHBIX CBA3EH ¢ HEKOTOPBIMU APYTUMHU 00JIACTSIMU 3HAHUS.



TemaTudeckoe IJIAHHPOBAHHUE C YKasaHUEM KOJIHUYECTBA YaCOoB, OTBOAHMLIX Ha H3YYCHHE

Kaxx10i Tembl B 11a kinacce B 2023-2024 yu.r.

W3 Hnx
KoanuecTrBo ‘E @
4acoB Ha 8 3
Tema, pasel. H3y4CHHE S = E R E
TeMbl, - = 5 2 @ <
paszena o s = = H S A
o 5 & Z o -9 -9 =il =
Z| e | 2|0 | & | B|E |84y
1. [ToBTOpEHUE Kypca 7 1
matemaTtuku 10
KJacca
2. 20 1
TpuroHomeTpudeckue
dbysKIIH
3. IIpousBonHas u ee 19 1 1
reOMETPUUECKUI
CMBICIT
4. [lpumenenune 1
MPOU3BOIHON K 16
HCCIIEIOBAHUIO
GyHKIMIA
5. IlepBooOpa3Has u 15 1
HHTErpat
6. KomOunaTopuka ?
7.21eMEHTHI TEOpUN 8 1
BEPOATHOCTEN
8. MeTtoa KOOpAUHAT 14 1
B IPOCTPAHCTBE
9. Hunmuuap. Konyc. 1
14
Ilap
10. O6BemsbI e 22 :
11. Urtorosoe 26 1
MOBTOPEHHE
HUroro (uacos) 170 8 3
3a yueOHbIi | 8 3
roa




IToypouno — TemaTn4yeckoe nianuposanue B 11a kiaacce B 20023-2024 yu.r.

Ne ypoxa

IInannpyemsie
CPOKH
NpOBeIeHUS
YPOKa

Jara
NpoBeieHUs!

YpoKa

Tema ypoka

Bun konTpoas
(x/p, T, A/p, n/p ...)

Inanupyembie pe3yJabTaThl 00ydeHUSI
(IlpenmeTHBIE, MeTaNIPeIMETHBIE,
JIMYHOCTHBIE )

1 Henmens

Tpuronomerpudeckne GOPMyIbl, ypaBHEHHS

yMeThb MpeoOpa3oBEIBATE TPUTOHOMETPHUIECCKHE
BBIPOKEHUS, pemaTh  TPUTOHOMETPHUIECKUE
ypaBHEHHS

Jlorapudmrmaeckue, Hoka3aTeIbHBIE YPaBHEHUS 1
HEpaBEHCTBA

YMETh KJ1acCu(HUIMPOBATh, 0000IIATE,
CHCTEeMaTH3UPOBATh TOHITHUS

YMETb pemiath MOKa3aTeabHbIe u
sorapupMUYECKre YPaBHEHUsI 1 HEPABEHCTBA

AKCHOMBI ¥ TEOPEMBI TAPAILICIIEHOCTH U
MEPHEeHIUKYISIPHOCTH IJIOCKOCTEH U MPSIMBIX

3HaTb CII0COOBI PEIICHHS M YMETh PelIaTh
3aJja4y Ha NapajuIeIbHOCTh H
HNEepHEHAUKYISIPHOCTD IUIOCKOCTEH U MPSAMBIX

HppanmoHansHbIe ypaBHEHHS HEPABEHCTBA

YMETh KJ1accu(HUIMPOBaTh, 00001IATS,
CHCTEeMaTH3UPOBATh HOHITHUS
yMETh  HpPpalUOHAIbHbIC
HEPaBEHCTB

ypaBHEHHS |

MHororpaHHUKH

3HaTh CIMOCOOBI pEImIeHUusT W YMETh pemniath
3aJa4i Ha MHOTOTPaHHHUKU

2 Henens

JlenmmMocCTh unce

3HATh NPHU3HAKHU JOCTIUMOCTH 4YHCEII, YMETH
IMOJIB30BATBCA IIPU3HAKAMHU ACIIMMOCTH  IIPpU
pPCHICHUN MAaTEMATHICCKUX 3a1a4

Hppaunonanbuble ypaBHeHHsI HEPABEHCTBA

yYMEHuUe MPpUMCHATH IMOJYYCHHBIC
Zl06I/IBaTI)C${ NOCTaBJICHHBIX ueneﬁ

3HaAHWSI,

[IpsiMoyropHas. cucTeMa. KOOPIUHAT

YMETh  CTPOWTH
KOOpAWHATAM

TOYKY 1o 3aJaHHbIM

.O6nacTp onpeieNieHns 1 MHOYKECTBO 3HAUYCHU I
TPUTOHOMETPHYCCKHX (YHKIIUI

pemiaTh 3agaud  Ha HaxXOXIEHHe O00JacTH
omnpenencHue (QYHKIMU CIOXKHOTO apryMeHTa,
IPECTaBIeHHOr0 B BUIE APOOM WM KOpPHS,
MHOXXECTBA 3HAYCHWH TPUTOHOMETPHYECKUX
byHKIHIA
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10 Koopnunatsl BekTopa YMeTb OCyIIECTBISITh AEUCTBUN HaJ BEKTOpaMH
11 3 Hemensa MHOXeCTBO 3HaYCHNH TPUTOHOMETPHYCCKIX (PYHKIINI pemaTe 3aJadyd Ha HAXO0XKIACHHUE MHOXKECTBA
3HaYEHUH TPUTOHOMETPUIECKUX (HYHKITAH
12 YETHOCTh, HEYETHOCTh TPUTOHOMETPHYCCKUX (DYHKIUH peliaTh 3aJa4d Ha OIpEICIICHUE YETHOCTH H
HEYETHOCTH () YHKIIHIA
13 CBsI3p MEXTy KOOPAMHATAMH BEKTOPA U KOOPIAMHATAMHU Bragets TOHATHSAMH  KOJUIMHEAPHOCTH U
TOYCK KOMILIAaHAPHBIX BEKTOPOB
14 [leproIMYHOCTH TPUTOHOMETPUICCKUX ()YHKITHIA DopMynupoOBaTh OMNPEACICHUE MEPHOAMICCKIX
(hyHKIINH. DopMyIUpoBaTh CBOMCTBa
MePUOTUIHOCTH TPUTOHOMETPHUYECKIX
¢yakouid. Pemrate 3amaum Ha TOKa3aTEeIbCTBO
NepUOTUIHOCTH  (DYHKIOMA ¥  HaXOXKIACHHE
HaVMCHBIIETO  TOJOXXHUTEIBHOTO  Teprona
TPUTOHOMETPUICCKUX QYHKIUI
15 [Ipocreiimue 3a1a4u B KOOPAUHATAX 3HaTh POPMYIIBI KOOPAWHAT CEPEIMHBI OTPE3Ka,
JUIMHBL BEKTOpA, PACCTOSIHUS MEXKAY ABYMS
TOYKaMHU
16 4 nenmenst CamocrosTenpHas pabota Ha TeMy: «HETHOCTS, cp ymMeTp 0000mare W CHUCTEMaTH3HpOBATH
HEYETHOCTH, NEPHOTUIHOCTH TPUTOHOMETPHUYECKIX MOJMy4YCHHBIE  3HAHWS, yMETh IPUMEHATH
GyHKIAR MOJy9YCeHHBIC 3HaHUS, JIOOMBATHCS
IMOCTaBJICHHBIX IIEJIEH
17 DYyHKINSA Y =COSX, €e CBOHCTBA U Tpaduk ®dopMynupoBaTh CBOWCTBA (DYHKIMH Yy =COSX,
ctpouts e rpaduxk Pemare 3amaum  Ha
olpejieJieHHe CBOMCTB (YHKIMH Yy =COSX, C
NpUMEHEHHEM rpaduka
18 IIpocTeiimue 3a1a4u B KOOPAUHATAX. 3HaTb (OPMYJIBI KOOPIAUHAT CEPEANHBI OTPE3Ka,
JUIMHBL BEKTOpA, PACCTOSIHUS MEXKAY ABYMS
TOYKAMU
19 Oynkus y = cos x . ['padudeckoe penicHue Pemarhe TpUTOHOMETpUYECKHE YypaBHCHUS U
TPUTOHOMETPHYCCKIX YPABHCHUI U HEPABCHCTB HCPAaBCHCTBA HA IMPOMEXKYTKE C MPUMCHCHHUEM
rpaduka GYHKINH Y = COS X .
20 JKP craproBas Kp yYMEHHE TMPUMEHATh IIOJNydCHHBIC 3HAHUS,
JOOMBATHCS TIOCTABIICHHBIX I
21 5 Henens ®yYHKLMA y =COSX, ee CBOWCTBA U rpaduk PemaTe TPUTOHOMETPUYECKHME YPAaBHCHHS H
HEpaBEHCTBA Ha IPOMEXYTKE C IMPUMEHEHHEM
rpaduka GyHKIMH Y = COS X .
22 ®PyHKUMA y =sinx, ee cBOWCTBA U rpadm Pemwate TpuUroHoMeTpuueckue YypaBHEHHS U

HCPABCHCTBA Ha IIPOMCKYTKE C INMPUMCHCHUCM

67




rpaduka GyHKIHMHN Y = SinX .

23 VYrom Mexay BEKTOpaMH, CKaJIIpHOE ITPOU3BEACHHUS 3HaTh BBIBON (QOpPMYJT, YMETh MPUMCHSITH
BEKTOPOB. (hopMyITy TIpH perIeHun 3a1a4
24 Oynkuus y = sinx . ['paduueckoe pemenune Pemars TpuroHOMeTpuUecKkHe ypaBHEHUS U
TPUTOHOMETPUYECKMX YPaBHEHUH U HEPABEHCTB HEpaBEHCTBA Ha NPOMEXYTKE C IIPUMEHEHHEM
rpaduka QyHKINHN Y = SinX .
25 VYrom Mexay BEKTOpaMH, CKaJIIpHOE ITPOU3BEACHHUS 3HaTh BBIBOA (OPMYN, YMETh IPUMEHATH
BEKTOPOB (hopMyIy IIpH perIeHun 3a1a4
26 6 Henenst OyHKIMA y =sinx, ee cBoicTBa U rpaduk Pemars TpuroHOMeTpuYecKH€ YypaBHEHUS U
HEpaBEHCTBA Ha NPOMEXYTKE C IPUMEHEHHEM
rpaduka QYHKIMHU Y = SinX .
27 OyHKIUHN Y =tgX, y = CtgX UX CBONCTBA U rpaduku . ®opmynupoBaTb cBOMCTBA QYHKUMUI ¥ =tgX, y =
ctgx cTpouTb Ux rpadumkm
28 Brrunicienue yriioB Mexay MpsSMbIMH U IIIOCKOCTSIMHU. 3HaTh BBIBOA (OpPMYJ, YMETh HPUMEHSTH
Pemenue 3anau. (hopMyiTy IpH peLIeHUH 3a/1a4.

29 Oynkumm y=tgx, y= ctgx . ['paduueckoe pemenune ®opmynupoBath CBOHCTBA GYHKIMH y =tgX, y =
TPUTOHOMETPUYECKMX YPaBHEHUH U HEPABEHCTB CtgX CTPOUTH UX I'pauKH

30 Brrancenue yrioB MeXIy IPSAMBIMHU U IUIOCKOCTSIMH. 3HaTh BBIBOA (OpPMYJN, YMETh HPUMEHSTH
Pemenne 3anad. (hopMyiTy IpH peLIeHUH 3a/1a4.

31 7 Henenst OO0paTHbBIC TPUTOHOMETPHUIECKHE (DYHKIINN Pemate 3amaunm  Ha TPUMEHEHHE CBOWCTB
00paTHBIX TPUTOHOMETPUIECKIX (PYHKITHIL.

32 Pewienne ypaBHEHUI 1 HEPABEHCTB, COAEPIKALINX yYMEHHE CHCTEMaTH3upoBaTh M  0000ImaTh

oOpaTHbIe TPUTOHOMETPHYECKUE (DYHKIINH MOJyYEHHbIE 3HaHWSA, NPUMEHATb HX HpH
peleHnH 3a1a4

33 Boruncnenue yrioB Mexxay IPSMBIMU U IIOCKOCTSIMU. YMeTp pemaTh 3aJadud Ha BBIYHCIECHHE YTIIOB

Pemenne 3anay. MEXAYy JABYMsS IOpSIMBIMH M IOpSIMOH U
IIOCKOCTBIO.

34 OO0paTHBIC TPUTOHOMETPHUIECKHE (DYHKIINN YMECHHE CHCTEMAaTH3MpPOBaTh ¥  0000m1aTh
MOJyYEHHbIE 3HaHWsA, NPUMEHATb UX IpH
pelIeHnH 3a1a4

35 LentpampHas  CHMMeETpHS. OceBast  CHMMeTpHS. MIPUMEHATh Ha NPAKTHKE IOJYyYCHHBIC 3HAHUS U

3epkanbHas cumMeTpus. [lapasiensHbI IepeHoc. YMEHHUA

36 8 Henens Ypok 0000IIeHNST W CHCTEMAaTH3allid 3HAHUH IO TeMe MIPUMEHSATH Ha MIPAKTHUKE ITOTydYeHHbBIC 3HAHUS U

«Tpuronomerpuueckre GyHKIHN yMeHUS
37 Ypok 000OmIEHNS W CHUCTEMAaTH3aIllMK 3HAHUHA II0 TeMe MIPUMEHSATH Ha MPAKTHUKE ITOTydeHHbBIC 3HAHUS U

«Tpuronomerprudeckne GyHKIAN

yMEHHSA
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38

IlentpanpHas ~ cUMMeETpUS. OceBast ~ cuMMeTpusl.
3epkanbHas cuMMeTpus. [lapannensHelii nepeHoc.

3HaTB, YTO ABJIICTCA IBUXKCHHUEM INIOCKOCTH,
OCHOBHBIC BH/IbI IBHKCHUA.

39

KoHTpoabHas padora Ne2 no TeMe
«Tpuronomerpuyeckue pyHkmmum»

Kp

MIPUMEHATh Ha NPAKTHKE IOJYyYCHHBIC 3HAHUS U
yMEHUs

40

KonrpoabHas padora Ne 3 «MeToag KOOpPAHHAT B
NMPOCTPAHCTBE»

Kp

MIPUMEHATh Ha MPAKTHKE IMOIyYCHHBIC 3HAHUS U
yMEHHSA

41

9 Henensa

[Ipenen nocaenoBaTeIbHOCTH (ONpPECIIEHNE U CBOWCTBA)

OOBSICHATD W WUIIOCTPUPOBATh  IOHSATHE,
(hopmyapoBaTh onpezaeneHue npenena
YHCIOBOM  MOCIENOBATENbHOCTH,  CBOMCTBA
CXOJSIIIUXCSI TTOCIEA0BATENEHOCTEH, TEOPEMBI O
IIpeaene MOHOTOHHOH MOCIIEI0BATEIbHOCTH

42

Brruncnenue npeaesos nociaea0BaTeIbHOCTEH

Hcnonb3oBath onpeeneHue npeaeina
TOCJIEIOBATENIbHOCTH, TEOPEMBI O Mpeaese
MOHOTOHHOH TOCIIEAOBATEIFHOCTH, a TAK)KE
CBSI3aHHBIE C apU(YMETHICCKUMH JeHCTBUIMHI
HaJT TIOCJIEJOBATEIEHOCTMHE [T BEIYUCIICHHS
TIPEeIIoB

43

[Monsarue nnnmuaapa. [In0Mmans MOBEpXHOCTH IIMIMHIPA
[penen ¢pyHkuuu (onpeneieHue, CBOMCTBA).

ITonsTHe TWIWMHAPA W €ro  DJCMEHTOB.
PasBepcTka nunmHapa

44

Brruncnenue mpenenos GyHKITHIA.

OnpenensaTh ¢ TOMOIIbIO TpaduKa, SBISCTCS JTH
(yHKIIMS HETpEephIBHONM Ha BCEH YHUCIOBOM
mpsIMOM WM HAa  KaKAX  TIPOMEXYTKax.
Brruncnares npenenst ¢yakuuit OOBSACHATE U
WUTIOCTPUPOBATh TOHATHE U (HOPMYIHPOBATH
oTIpelieIeHHe M CBOWCTBA Tpeaeia (QYHKIUH B
TOYKE M Ha OECKOHEYHOCTH, IpeJiesioB GpyHKINU
CrpaBa M cjieBa, OECKOHEYHO MalbIX (YHKIHH;
ornpezeieHue (GyHKIUH, HETIPEPHIBHOW B TOYKE,
Ha MHTEPBAJIC U OTPE3Ke, CBOWCTBA (DYHKITHIA,

45

[Nonsatne nunuuapa. [Lnomans noBepXHOCTH IMIIHHIPA

[onsTHEe TMIMHAPA U €r0 DJIEMECHTOB.
PazBepcrtka munuHapa

46

10 Henens

HenpepsiBHOCTh pyHKINT

OOBACHSTH U WIUTIOCTPUPOBATH IMOHATUE U
(hopMyIHPOBATH ONPE/ICIICHIE U CBOMCTBA
npejenia GYHKIUU B TOYKE U Ha OSCKOHEYHOCTH,
npeJesioB pyHKIUH CIipaBa U CJICBa,
0EeCKOHEYHO MaJTbIX (PYHKIHUIT;, onpeecHue
(hyHKIMY, HETIPEPHIBHOW B TOUKE, HA UHTCPBAJIC
W OTpe3Ke, CBOMCTBA QYHKIMI
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47

Onpenenenue NpoU3BOJHON

CDOpMyJ'IPIpOBaTL OIIpeACICHU MT'HOBECHHOM

CKOpOCTH, [IPOU3BOIHOM Brruncnsare
NPOU3BOJHBIC  (YHKIUH IO  ONpPEIEeIICHUIO
MIPOU3BOTHOM DopMyupoBaTh paBuIia

mudhepeHIMPoBaHUs CIOXHOW U oOpaTHOM
¢yaxuuit [TpuMeHSITs H3yIeHHBIH MaTepHal s
peLICHNs 3134, CBSI3aHHBIX C IPOU3BOAHON

48 [onsarue nnnmuaapa. [In0Mmans MOBEpXHOCTH IIMIMHIPA NPUMEHSTH Ha MPAKTHKE MOJYYCHHBIC 3HAHUS U
YMEHHUS

49 Brrunciene npon3BoiHOM (QyHKIUH IO ONPEICIICHHUIO [TpumensTh N3y4eHHBIC npaBuiIa
muddepeHIMpoBaHus AL pelIeHMs  3ajad,
CBSI3aHHBIX C MPOM3BOAHON

50 [MonsiTre koHyca. Y ceueHHBIH KOHYC YMers paboraTb C YepTEXKOM, , NPHUMEHSTH
HaBBIKH IIPU PEIICHUH 3a/1a9

51 | 11 nenens JuddepenumrpoBanue cyMMBbI, TPOU3BEACHUS H Ya4CTHOTO dopMynupoBath npaBuia AudhepeHINPOBAHUS
CYMMBI, TIPOU3BENICHHUs] U YacTHOro IIpumeHsTH
M3y4EeHHBI  MaTepuan AN HaXOXKACHHA
MPOU3BOJHBIX QYHKIMH

52 JnbdepennupoBanue cioxxHON 1 00paTHON HYHKITUU ITpumensaTsh M3YyYCHHBIE TIpaBUIIa
muddepeHIMpoBaHU I pelIeHusl  3ajad,
CBSI3aHHBIX C MPOU3BOJIHOMN

53 YpaBHeHMe KacatenbHOU K rpaduky ¢pynknuu [IpaBuia Pemate 3amaum Ha HamNMCaHWE YpPaBHEHHS

nuddepeHIpOoBaHUS KacaTelnbHON K TpaduKy QyHKIIUH
54 YpaBHeHHe KacatenbHOH K rpaduky ¢pynkiuu [IpaBuia Pemars 3amauu Ha HamMcaHHe YpaBHEHUS
muddepenumpoBanns KacaTtesbHO K rpaduky GyHKIMH

55 ITonarue xkonyca. Y ceueHHbII KOHYC YMers paboTaTh C YEPTEIKOM, , NPUMEHATH
HaBBIKH IIPY PEIICHUH 3a/1a9

56 [TpousBosHast CTeNEeHHONW (QYHKIMN BeBogute  Qopmynsl  auddepeHumpoBaHus

12 mepens 0oOpaTHBIX  TPUTOHOMETPUYECKUX  (DYHKITHI

[IpumensaTs  w3y4eHHBIe  QOpMynBI  AJIA
HaXO’KICHUS POU3BOIHBIX (DYHKINH

57 ITpousBoaHas cTeNEeHHON HYHKIMN IIpumensaTs npaBuia nuddepeHTpoBaHUS
1 QopMyITy IPOU3BOAHON CTETIEHHON
(hyHKIUY JUTsI pEIICHUs 3a/1a4, CBSI3aHHBIX C
MIPON3BOJIHOM

58 ITonarue xkonyca. Y ceueHHbII KOHYC YMeTb paboTaTh C 4ePTEKOM, , IPUMCHSATD

HAaBBIKU ITPU PCHICHUU 3adav
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59 [Ipou3BoaHBIC HEKOTOPBIX ANEMEHTAPHBIX (YHKIUN ®dopmynupoBaTh MpaBuia quQPepeHIuPOBAHI
TPUTOHOMETPUYECKHX, TOKA3aTEIBHOM,
norapupmudeckoit pynkuuii [lpumeHsTh
U3y4eHHBIC (DOPMYITBI Il HAXOXKIACHUS
TIPOM3BOTHBIX

60 Cdepa u map. Ypasuenue cepbl. BzaumHoe mosioxxenne 3HaTh ypaBHEHHE CHEPHI, MPUMEHATH HABBIKH

cteps! u tockocT. KacarenapHas INTIOCKOCTB K chepe TIPY peIIeHUH 3a1a4

61 13 Henenst Pewenne 3a1a4y Ha HaXOXKACHHUE MPOU3BOIHBIX Pemwate 3amaun Ha HamucaHue YpaBHEHUS

AJIEMEHTAPHBIX (PYHKIUH KacaTenbHONH K rpaduky (QYHKIHH, a TaKKe
CBSA3aHHBIE C T'COMETPHUYCCKUM  CMBICIOM
IPOU3BOHOU

62 [Ipou3BoaHBIC HEKOTOPBIX ANEMEHTAPHBIX (YHKIUN YMECHHE CHCTEMAaTH3MpPOBaTh ¥  0000m1aTh
MOJNYYCHHBIC 3HAHWSA, MPUMCHATh WX NpPHU
pemeHnn 3agad

63 Cdepa u map. YpaBHenue cepsl. BzanmHoe monoxeHue 3HaTh ypaBHCHHE CQeEpbl, MPUMEHATh HABBIKU
cteps! 1 tockocTH. KacateapHas IIIOCKOCTB K cdepe. TIPY peIIeHUH 3a1a4

64 I'eoMeTpuueckuid CMbICT IPOU3BOAHOMN YMers paboTaTh C YEPTEIKOM, , TPUMEHATH
HaBBIKH IIPU PEIICHUH 3a/1a9

65 Cdepa u map. YpaBHenue cepsl. BzanmHoe monoxeHue 3HaTh ypaBHCHHE CQEpbl, MPUMEHATh HABBIKU
ctepsl 1 ockocTy. KacarenabHas IIIOCKOCTB K cdepe. TIPY PEIICHUH 33124

66 | 14 nenens I'eoMeTpuueckuii CMBICT TIPOU3BOAHON YMers paboTaTh C YEPTEIKOM, , NPUMEHATH
HaBBIKH IIPY PEIICHUH 3a/1a9

67 Ypok 0000IIeHNSI ¥ CHCTEMAaTH3aluH 3HAHUH 110 TeMe NPUMEHSTh Ha MPAKTHKE MOJYYCHHBIC 3HAHUS U

«IIpou3BOAHAS ¥ €€ TCOMETPHYCCKHIA CMBICIDY YMEHUS
68 Cdepa u map. YpaBHenue cepsl. BzaumHoe monoxeHue 3HaTh ypaBHCHHE CQEpbl, MPUMEHATh HABBIKU
ctepsl 1 ockocTr. KacarenapHast IIIOCKOCTB K cdepe. TPY PEIICHUH 33124
69 Kontpoabnas padora Ne 4 no Teme «IIponsBogHas u YMers paboTath ¢ 4epTEXOM, , IPUMEHSTh
ee reoMeTpHYeCKHii CMbICT» HABBIKU TIPH PEIICHAN 33124
70 Pemenue 3amau o teme «Tena BpameHUs». YMeTh pemarh 3aqadd Ha Tela MOJYYCHHBIC
BpaIlCHUEM.
71 | 15 nenens Bospacranne u yosBanue GyHKINN WnmocTpupoBath U GOPMYIHPOBATE TEOPEMY

Jlarpanxa. @opMynupoBaTh ONpEIeICHUE
KPUTHYCCKOUN M CTAIIMOHAPHOMN TOYCK ()yHKIIHH.
®DopMyIUpOBaTh U JI0KA3bIBATh JOCTATOYHBIC
YCIIOBHSI MOHOTOHHOCTH (yHKIMU. Pemare
3a/la4d Ha HAXOXKJCHUE MPOMEKYTKOB
MOHOTOHHOCTH JIF0OO0M KOMOUHALIUU
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9JIEMEHTAPHBIX QyHKIMI

72

Bospacranne u yorBanue ¢pyHkunu. Pemenne 3amaq

Pemartp 3amaun Ha HaXOXXICHHE IMPOMEXKYTKOB
MOHOTOHHOCTH ()YHKITHH

73

Pemenne 3agau no teme «Tena BpaieHus».

YMeTp pemarh 3agadd Ha Telna MOJIYYCHHBIC
BpAICHUEM.

74

OKcTpeMyMbl QyHKINT

WnmrocTpupoBaTh MmoHATHE W (HOPMYIHPOBATH
oIpeneNneHue 9KCTPEMYMOB GhyHKIHN.
WnmocTpupoBaTh U OOBSICHATH CYTh TEOPEMBI
Oepma.  DopmynmupoBaTh M JIOKa3bIBaTh
JIOCTaTOYHBIE YCJIOBHSI 3KCTpeMyMoB. Pemarts
3a/1a4d Ha HAXOXKJICHUE IKCTPEMYMOB ()YHKIIHU

75

Pemenne 3agau no teme «Tena BpaieHus».

YMeTp pemarh 3agadd Ha Tena MOJIYYCHHBIC
BpAICHAEM.

76

16 Henens

OkcrpemyMmbl QyHkuum. Pemenue 3anaq

Pemate 3amauM Ha Hax0XJIEHUE IKCTPEMYMOB
GbyHKIIH

77

Bospacranue u yObIBaHHE U SKCTPEMYMBI (DYHKITHH

Pemats 3amaum Ha HaXO0XXIACHUE TIIPOMEKYTKOB
MOHOTOHHOCTH U DKCTPEMYMOB q)yHKI_II/II/I

78

KounTpoabHas padora Ne 6 « [ {MIUHAP, KOHYC, IIAP)»

Kp

MIPUMEHSATh Ha NPAKTHKE IOJYyYCHHBIC 3HAHUS U
yMEHUs

79

Hamnbonpimree 1 HanMeHbIIIee 3HAYCHUS (PYHKITIH,
HETIPEPHIBHOM Ha OTpe3Ke (M3yUeHHEe arOPUTMA)

dopmyIHpoBaTh aNTOPUTM HAaXO0XKICHUS
HanOOJIBIIEeTO (HaMMeHbIEero) 3HAYCHUH
(hyHKIMH, HETIPEPBIBHOW HA OTPE3KE, a TAKXKE Ha
WHTEpBAJIC,  COJEpXKAIIEM  TOJIBKO  OJHY
KPUTHYECKYI0O TOYKy. Pemars 3amaun Ha
HAXOXKJICHUSA  HAWOOMNbIICr0  (HAUMEHBIIIETO)
3Ha4YCHUs (DYHKIIUHU, HEIIPEPBIBHOMN Ha OTPE3Ke, a
TaKXKe Ha UHTEPBAJIC, COMEPIKAIIEM TOJIBKO OJTHY
KPHTHYECKYIO TOUKY

80

[Monstue oobema. OOBEM mapasieienunea

3HaTb GopMyIIbl 00bEMa, yMETh HAXOIUTh 00BEM
napajuiesenumena

81

17 nenens

3auaq1/1 Ha HaXO0XJICHUC HanOOJIBIIETO (HaI/IMeHLIHGFO)
3HA4YCHUA BCINYHUH

DopMynupOBaTh ANITOPUTM PEINCHHS 3a7ad Ha
HAXOXJCHHE HAWOOJbIIEro (HAUMCHBIIETO)
3HAYCHUs BEJIWYWHBI. Pemars 3amaun  Ha
HaxOXJCHHEe HAWOONbIIero (HAMMEHBIIETO)
3HAYCHHUS BEJIMYMHBI, HCIOJNB3YSl H3yYCHHBIN
AITOPUTM
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82 HawuGonbliee 1 HanMeHb1ee 3HaUYCHUS PYHKIIMU Pemate 3a7aun Ha HAaXOXKICHUS HanOOJIBIIETO
(HauMeHBIIETO) 3HAYCHUS (PYHKIIUU
83 [Monsitue o6vema. OObeM napauiesienuIeia 3HaTb GopMyIIbl 00bEMa, yMETh HAXOIUTh 00BEM
napajuiesieniumne sia
84 [TpousBosHast BTOPOTo MOPSIKA, BBITYKIOCTh U TOYKH OOBSICHATD TOHSATHE NPOMU3BOJHOH BTOPOTO
neperuda mopsiiKa DopmynHupoBaTh oTipenieNeHue
(yHKOMK, BBITYKIOH BBepX (BHHU3), TOYKH
mepernba, a TaKkKe OCTATOYHBIC YCIOBHUS
BRIMYKJIOCTH (QYHKOWMH. PemaTts 3amaunm  Ha
HaXOXXIACHUE MIPOMEKYTKOB BBITYKIIOCTH
(YHKIIMY ¥ TOYEK nepernda
85 [Monsitue o6vema. OObeM napauiesienuIeia 3HaTb GopMyIIbl 00bEMa, yMETh HAXOIUTh 00BEM
napajuiesieniumne sia
86 18 Henmemnst ACHMIITOTHI TPadUKOB PYHKITUI WnroctpupoBath, 00BICHATH M POPMYITHUPOBATH
MOHSATUA BEPTUKAIBHOW, TOPU3OHTAIBLHOH U
HAKJIOHHOW aCUMIITOT K rpaduKy GyHKITUH
87 [TpumeHeHre MPOU3BOTHON K MIOCTPOEHUIO TPadUKOB DopMyTUPOBATH ANTOPUTM IMOCTPOEHUS Tpaduka
GbyHKIUH (M3ydeHNe aNTropuT™Ma) (YHKIIMY C IOMOIIBIO TIPOU3BOIHON BHIMOIHATH
HOCTpOeHHE TpapuKoB (QYHKIUH C MOMOLIBIO
IPOU3BOJIHOH 110 U3YYEHHOMY aJITOPUTMY
88 O6beM npsMoit pu3Mbl. O0beM MUITHHIAPA 3Hath GopMyIIbl 00BEMA, YMETh HAXOJAUTh 00BEM
NPY3MBI U OIAHIPA
89 ITocTpoenwue rpadukoB GYHKIMHA U TTOMOIIHIO BeimmostHATE TOCTpOCHUE TPadUKOB (QYHKIUH C
MIPOU3BOTHON, COAEPIKAIINX aCHMIITOTEI TTOMOIIIBIO TIPOU3BOIHOM
90 O6bemM npsiMoit pu3Mbl. O0beM MUITHHIPA 3Hath GopMyIIbl 00BEMA, YMETh HAXOJAUTh 00BEM
NPY3MBI U IIAHAPA
91 | 19 Henens [TpumeneHne NpoM3BOAHON K IIOCTPOCHUIO I'paKOB BeimonuaTe nocrpoeHne rpadukoB (GYHKIHUH C
(byHKIMH, collep KalliuX aCUMIITOTHI MOMOIIIBIO TIPOU3BOJHOM
92 Ypok 00001IeHNS U CUCTEeMATH3AIMHA 3HAHUN 10 TEMe YyMEHHE CHCTeMAaTH3WpOBaTh U  0000maTh
«[IprmMeHeHme TpOM3BOIHON K HCCIETOBAHUIO (DYHKIIUI. MOJyYCHHBIE 3HAHWA, TPUMEHATh WX TpH
Pemenne 3amau EI'D pElIeHNH 3a1a4
93 O06beM npsamoit npusmbl. O0beM HUIMHAPA 3HaTb GopMyIIbl 00bEMa, yMETh HAXOIUTh 00BEM
NPU3MBI U [IWIHHIPA
94 Ypok 00001IeHNS U CUCTEMATH3AIMKA 3HAHUN 10 TEMe YyMEHHE CHCTeMAaTH3WpOBaTh U  0000maTh
«[IprmMeHeHwe TPOM3BOTHON K HCCIEIOBAHNIO (DYHKIIUM MOJyYCHHBIE 3HAHWA, TPHUMEHATh WX TpH
Pemenne 3amau EI'D pelIeHnH 3a1a4
95 Brruncienre 00beMOB TeJ C TOMOIIBIO ONPEIEIICHHOTO Bpluucnsate  00bEMOB  Tel € [IOMOILBIO

HUHTETpaia

HUHTCrpaJioB.
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96 | 20 Henens KonTtponbnas padora Ne 5 no teme «/IKP EI'9» Kp IPUMEHATH HA IPAKTHKE [IOJIYYCHHbIC 3HAHUS U
YMEHUS

97 [TepBooOpazHas dopMyIUpOBaTh OIpeneIcHe NepBooOpa3HOM
¢ynkuu. CocTaBUTh TaOIWIYy MEPBOOOPA3HBIX
HEKOTOpHIX (GyHKIMHA. Pemares 3amaum  Ha
NPUMEHCHHUE  TOHATHS ~ TEpBOOOpa3HOW U
HAXOXKJCHUE TIEPBOOOPA3HBIX (DYHKIIHIA

98 Brraucnenue 00beMOB TEN ¢ TTOMOIIBIO ONPEACICHHOTO Bemuncaare 00bEMOB TEI € IIOMOILBIO

HWHTErpaia WHTETPAJIOB.

99 ITepBooOpa3nas. Pemenue 3amaq Pemate 3amauyn Ha TpPUMEHEHWE TIOHATHS
MEPBOOOPA3HON U HAXOXKJICHHUE MEPBOOOPA3HBIX
byHKITH]

100 O0beM MPU3MBI YMeTp HaX0IUTh 00BEM MPHU3MBI U IIHHAPA
[IpaBuia HaXOXXICHUS IEPBOOOPAZHBIX Pematp 3amaun Ha HAXOXKAEHUE TTEPBOOOPA3HBIX
101 21 vepens byHKIH]
[IpaBuia HAXOXKJICHUS IEPBOOOPAZHBIX Pemate 3aaun Ha HaX0XKICHUE MEPBOOOPA3HBIX
102 GbyHKIMHA
103 O0BeM MpU3MbI YMeTh HaX0IUTh 00BEM MPHU3MBI U IWIIMHAPA
IInomans KpUBOIMHEHHON TpaNeLIU U UHTErpal. DopMynupoBaTh MOHATUE KPUBOJIUHEHHOM
104 TpareLuyH, ONPEACIEHHOIO HHTErpaia.
3ammceiBaTh popmyry HetoToHa -JleiiOamma.
N306paxaTh KpUBOTMHEHHYIO TPATICITHIO.
Beraucnsare miuomanyu KpUBOJIUMHEMHBIX
Tpaneuun
O0BbeM mupaMuibl 1 KOHyca YMeTh HaxOQuTh OO0BEM HHPAMHIBI, KOHYCa U
105 yCE4EHHOH MHUpaMUIb
22 uepens Brluncnenue uHTErpasos. Brruucnsare um (011 6:1 01 KPUBOJIMHEHHBIX
106 Tpanenuii 1 uaTerpaisl mo ®opmyne HeroToHa -
Jleiibanma
[nomanb KpUBOJIMHEHOW TpaNelIMi U UHTETPaT Beraucnare 1011 A1 KPHUBOJIMHEWHBIX
107 Brruncnenue nHTErpanos. Tpaneuuid u uHTerpasnsl no ®opmyne HptotoHa -
Jleiibanma
O0BeM nupaMuibl 1 KOHyca YMeTh HaxOOuTh OO0BEM HHPAMHIBI, KOHYCa U
108 YCEUEHHOU MUpamuibl
109 Brruncnenue miomanei ¢ moMOIIbI0 HHTETPAIOB DopmynupoBaTh aNTOPUTMBI Pa3InYHBIX

BapHaHTOB BBIYUCIICHUS IUIOMIANCH C TIOMOIIBIO
WHTErpaNoB. BeuucnaTe miomamun  ¢Guryp,
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OrpaHHYeHHbIX  TpadukamMu  QYHKIMH, C
TIOMOIIBIO ONPENENIEHHOr0 HHTErpaa

110

KonTtponbnas padora Ne 8 «O0beMbI Tem»

Kp

MIPUMEHATh Ha MPAKTHKE MOIyYCHHBIC 3HAHUS U
yMEHHSA

111 | 23 negens Boruncnenue miomazei ¢ IOMOILIbI0 UHTETPATIOB DopMynupoBaTh aJITOPUTMBIL Ppa3IM4HbIX
BapUAHTOB BBIYMCIICHHS IUIOMIAZEH ¢ MOMOLIBIO
WHTETpajoB. Bpmaucnate mwmomann  Guryp,
OTpaHMYEHHBIX  rpadukamMu  (QyHKOHH, C
TTOMOIIBIO OTIPENIENIEHHOTO HHTETrpaia
112 Brruncnenue miomaaeit ¢ moMOIIbI0 HHTETPAIOB DopmynupoBaTh aNTOPUTMBI Pa3InYHBIX
BapHaHTOB BBIYUCIICHUS IUIOMIANCH C TTOMOIIHIO
WHTETpajJoB. Bpeaucnate mwmomanu  Guryp,
OTpaHMYEHHBIX  rpadpukamMu  (QyHKOHH, C
TIOMOIIBIO ONPEIeIEHHOI0 HHTErpasia
113 O0beM mapa, IapoBOro CerMeHTa, CJIos, CeKTopa. YMeTp npuMeHATh GpopMyiTy oObeMa Imapa mpu
[Tnomans cheps peleHny 3ana4y
114 [IpuMeHeHre HHTETPAJIOB JJIS PEIIeHUsT PU3NTIECKUX Beruucnares mmomanu ¢Guryp, OrpaHHUEHHBIX
3amaq rpadukamMu byHKIHH, c TTOMOTIBIO
omnpenenéHHoro uHTerpana. Pemars 3amaun Ha
MIPUMEHEHHE HHTErpasia B PU3UKe
115 O0nbeM 1apa, HIapoBOro CErMEeHTa, CJI0s, CEKTOPA. YMers npuMeHsITh (hopMylly oObeMa Iapa npu
[Tnomans cheps peleHny 3ana4y
116 [poctetimme nupdhepeHnanbape ypaBHEHUS Pemars  mpocreiimme — auddepeHnnansHbe
24 nenens YpaBHECHHSA
117 Ypok 00001IeHNs U CHCTEMATH3ALUK 3HAHUI 110 TeMe yYMEHHE CHCTEMaTH3upoBaTh M  0000ImaTh
«HTerpany MOJyYCHHBIC 3HAHWS, TMPUMCHATh WX TpPHU
pelIeHnH 3a1a4
118 O0beM mapa, IapoBOro CerMeHTa, CJIos, CeKTopa. YMeTp npuMeHATh GpopMyiTy oObeMa Imapa mpu
ITnomanpe chepsr pelIeHny 3a1a4
119 Ypok 000011IeHNs U CUCTEMATH3AIUK 3HAHUI 110 TeMe yYMEHHE CHCTEMaTH3upoBaTh M  0000ImaTh
«HTerpany MOJyYCHHBIC 3HAHWS, TMPUMCHATh WX NpPHU
pemeHnn 3agad
120 O0nbeM 1apa, HIapoBOro CErMEeHTa, CJI0s, CEKTOPA. YMers npuMeHsITh (hopMylly oObeMa Iapa npu

[Tnomane chepsr

pelIeHnH 3a1a4
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121

25 "Henens

KounrpoabHas padora Ne 7 no teme «IKP EI'»

Kp

MIPUMEHATh Ha NPAKTHKE IOJYyYCHHBIC 3HAHUS U
yMEHUs

122

Pemate kKOMOWHATOpHBIE 3aJaYd Ha MOACUET
Yuciia BapUMAaHTOB C  IOMOIIBI0  TIpaBHiIA
TIPOM3BEACHHS

123

O0nbeM 1apa, HIapoBOr0 CErMEeHTa, CIJI0s, CEKTOPA.
[Tnomans cheps

YMers npuMeHsITh (hopMylly oObeMa Iapa npu
pelieHny 3a1au

124

IIpaBunio npousBeneHus. Pazmenenus ¢ moBTOpeHUSIMU

Pemate kKOMOWHATOpHBIE 3aJa4d Ha MOACUYET
Yuciia BapHMAaHTOB C  IOMOIIBI0  TIpaBHiIA
TIPOM3BEACHHS

125

O0nbeM 1apa, HIapoBOro CErMEeHTa, CJI0s, CEKTOPA.
[Tnomans cheps

YMers npuMeHsITh (hopMylly oObeMa Iapa npu
pelieHny 3agau

126

26 Henens

[lepecranoBku

Pemare 3amaunm Ha [pPUMEHEHHE MpaBUIIA
NMPOU3BEACHUS,  IEPECTAHOBOK, a  TaKxkKe
MepecTaHoBOK ¢ TmoBTOpeHMsiMu. Co3naBaTh
MaTeMaTU4YeCKhue  MOJCNH  JJI1  PEIIeHUus
KOMOWHATOPHBIX 33/1a4, CBOJUMBIX K THOICUETY
YHUCIIa IEPECTAHOBOK

127

ITepectanoBku

Pemarp 3amaunm Ha TNpUMEHEHHE IpaBHIIa
MPOM3BEICHUS, IEPECTaHOBOK, a  TaKKe
IepecTaHoBOK ¢ moBTopeHmsIMHA. Co3maBath
MaTeMaTH4ecKue  MOJeNu  JJisi  peLIeHUus
KOMOWHATOPHBIX 3a/1a4, CBOJUMBIX K IOJCUETY
YHUCJIa IEPECTaHOBOK

128

Pemenue 3amaq o teme «O0BEMBI TEID» TEOPUS U
MIPaKTHKA.

YMeTh NPUMEHSTH 3HAHWS B KOMIUIEKCE IPH
peleHUH 3a1a4.

129

Pa3memnienus 6e3 mMoBTOpeHUI

COSZ[aBaTB MaTeMaTHYCCKUEC MOJCIIN JUISA
peuicHus KOM6I/IHaT0pHLIX 3aga4, CBOAUMBIX K
noACUCTY Yucjia pa3M€H16HI/II7[

130

Pemenne 3amaq o teme «OOBEMBI TEID» TEOPUS U
MIPaKTHKA.

YMeTh NPUMEHSTH 3HAHWS B KOMIUIEKCE IPH
pelleHUH 3a/1a4.

131

27 Henens

Couetanus 6e3 MOBTOpeHUH u 6MHOM HbhloTOHA

COS,I[aBaTB MaTeMaTHYCCKHUEC MOJCIIN JUISA
peuicHuA KOM6I/IHaTOpHBIX 3aJa4, CBOOAMMBIX K
noACHCTY Yucjia coueTaHuii 0e3 HOBTOpeHI/Iﬁ

132

Coueranus 6e3 noBTopeHuii 1 6uHoM HeloToHa

CO3L[aBaTL MaAaTCMaTUYCCKHEC MOACIN JJIsL
peuicHus KOM6I/IHaT0pHLIX 3aga4, CBOAUMBIX K
noACUCTY Yucjia coueTaHuii 6e3 HOBTOpeHI/Iﬁ
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133

KonTtpoabHas padora Ne 11 no teme «Cdepa u map»

Kp

NPUMEHSTH Ha NPAKTHUKE MOJyYCHHbIE 3HAHUS H
yMEHUs

134 Couetanus 6e3 MOBTOpeHUH u 6MHOM HbloTOHA Co3gaBaTb MaTeMaTHMYECKHE  MOJEIH IS
pemeHnss KOMOMHATOPHBIX 3a/a4, CBOAUMBIX K
MOJICYETY YHCIIa COYSTAaHUH 0€3 TOBTOPEHUH

135 Hrorosoe moBTopeHue YMeTp TpUMEHSTh 3HAaHWA B KOMIUIEKCE NpH
AKCHOMBI CTEPEOMETPHUHU U UX CIEACTBUSL. pEICHUH 3a1a9
[MapannensHOCTh B MPOCTPAHCTBE
136 | 28 Hemens Ypok 00001IeHNS U CUCTEeMATH3AIMHA 3HAHUN 110 TEMe YMEHHE CHCTEMAaTH3WpOBaTh H  0000marth
«KombunaTopuxa MOJy4YCHHBIE 3HAHWA, TPUMEHATH WX NpH
pemeHnn 3aga4d

137 Ypok 00001IeHNs U CHCTeMATH3alUM 3HAHUH 10 TeMe INPUMEHSTh HA IPAKTUKE IOIYYEHHbIE 3HAHUSA U

«KoMOuHnaTopuka» YMEHHUS

138 Hrorosoe nosTopeHue YMeTb NpUMEHSTh 3HaHHA B KOMIUIEKCE IpuU
AKCHOMBI CTEPEOMETPUH U UX CJIEICTBHS. pelieHnn 3a1a4
[apanxieabHOCTH B MPOCTPAHCTBE

139 BeposTHOCT COOBITHS Pemwate 3amaum Ha HaxoXXIEHUE BEPOSITHOCTH
coOBITHI

140 Hrorosoe mosropenue. [lepneHInKyIIpHOCTD B YMeTp TpUMEHSTh 3HAaHWA B KOMIUIEKCE NpH

IPOCTPaHCTBE. YTOJI MEXAY NMPSIMOH M TNIOCKOCTHIO pelieHnn 3a1a4

141 29 venens CrnosxeHre BEPOATHOCTEH [IpumMeHsITH TEOpEMBI O CyMME BEpPOSTHOCTEH
TIPY peIIeHUH 3a1a4

142 CrnosxeHue BeposATHOCTEN IIpumeHsITH TEOpPEMBI O CyMME BEpPOSITHOCTEH
TPY PEIICHUH 33124

143 HTorosoe moBTOpEHUE. YMeTh TpPUMEHSTh 3HAHHWS B KOMIUICKCE MU

[epreHAUKYISIPHOCTE B IPOCTPAHCTBE. YTOJI MEKIY pelICHUH 3a/1a4.
IPSIMOI! U TIIOCKOCTBIO

144 VYcoBHas BepoATHOCTE. He3aBUCHMOCTD COOBITHIA BpluuciaTte  yCIOBHYIO — BEpOSTHOCTb IS

XapaKTePUCTHKH OJHUX COOBITHS OT JPYTUX
145 Hrorosoe nosropeHue. [IByrpaHHblii yroia YMeTh NpUMEHSATh 3HAaHUS B KOMIUIEKCE IpHU
MIEPIICHANKYJIAPHBIX TUIOCKOCTEH peImeHnH 3aad.

146 | 30 mHenens BeposTHOCTS IPpON3BEICHUS HE3AaBUCUMBIX COOBITHI Pemate 3amaun Ha BBIYHCIEHHE BEPOSTHOCTH
COBMECTHOTO TTOSIBIICHHS HE3aBUCHMBIX
coObITHH, BEPOSATHOCTH MPOU3BEACHUS
HE3aBUCHMBIX  COOBITUA WM COOBITHH,
HE3aBHUCHMBIX B COBOKYITHOCTH

147 ®opmyna beprynnu Brruncasars BEPOSITHOCTH coObITHs B,

3aKJIIOYarOMIerocs B TOM, 4YTO IIPU N UCTIBITAHUAX
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coObITne A mpon3onaéT poBHO k pas

148 Hrorosoe nosropenue. J[ByrpanHslil yrou YMeTb NpUMEHSTh 3HaHHA B KOMIUIEKCE IpuU
HEePIeHANKYIIPHBIX IUNIOCKOCTEH pelIeHuN 3a1au.

149 VYpok 000011eHNs U CUCTEMATH3AUK 3HAHUI 110 TeMe yMEHHE CHCTEMaTH3upoBaTh U  0000ImaTh
«DNEMEHTHI TEOPHH BEPOSITHOCTH» MONTydeHHbIE 3HAHWA, TPUMEHATh WX TpH

pemmeHnH 3agad

150 Hrorosoe nosropeHue. Bekropsl B npocTpaHcTBe YMeTb NpUMEHSTh 3HaHHUA B KOMIUIEKCE IpuU

pelIeHuN 3a1au.

151 KounrpoabHas padora Ne 9 no teme «aeMeHTHI Kp NPUMEHATh Ha NPAKTUKE MOJyYECHHbIE 3HAHUSA U

31 nenens TEOPHUH BEPOSATHOCTID) yMEHUs

152 Hrorosoe noBTopeHue YMeTp  pemars  ypaBHEHHA C  OJHHM
Pemtenue ypaBHeHUI ¢ OJJHUM HEU3BECTHBIM METOIOM HEU3BECTHBIM  METOJOM  pa3lOXKEHHUs  Ha
Pa3I0XKeHUs] Ha MHOXKHUTENIH U METOJJOM BBEECHUS HOBOTO MHOXXUTEIM U METOJOM BBEAEHUS HOBOIO
HEU3BECTHOIO HEU3BECTHOTO

153 BexTopsl B mpocTpaHCcTBE YMeTh NpUMEHSATh 3HAaHUS B KOMIUIEKCE IpHU
pemeHnH 3aad.

154 Pemenne ypaBHEeHM ¢ OJHUM HEU3BECTHBIM YMmeTp  pemiatb  ypaBHEHMST € OJHUM
(YHKIMOHAIBHO - rpaYecKUM METOJIOM M METOJIOM HEHM3BECTHBIM (PYHKIMOHAIBLHO - rpa@uyecKuM
nepexofa ot ypasHeHus (f(x))= ¢(g(x)) k ypaBHEHHUIO METOZOM M METOAOM IIEpexoja OT ypaBHEHUS
f(x)= g(x) o(fx)= ¢(g(x)) x ypasrennio f(x)= g(x)

155 MeTto1 KOOpAMHAT YMeTh NpUMEHSATh 3HAaHUS B KOMIUIEKCE IpHU

pemeHnH 3anad.

156 | 32 Henens Pemenrie ypaBHeHM ¢ OJHUM HEU3BECTHBIM C YMmeTp  pemiatb  ypaBHEHMSI € OJHUM
MIPUMEHEHUEM HECKOJIBKUX METOJI0B HEU3BECTHBIM

157 Pewenune ypaBHeHuii ¢ OTHUM HEM3BECTHBIM METOJIOM YMerp  pewmiaTb  ypaBHEHHMsT € OJHUM
PAaCKpBITHS MOIYJIEH Ha MPOMEXKYTKAX HEU3BECTHBIM METOJIIOM PAcCKPBITHA MOIyJeH Ha

MIPOMEKYTKAX

158 Metoa koopaUHAT YMeTh NpUMEHSTh 3HaHHMA B KOMIUIEKCE IpuU

pelIeHuN 3a1au.

159 AHanutuueckue NpuEMbI pellieHUs ypPaBHEHUN C ABYyMs YMeTs  pemate  ypaBHEHUS € JAByMS
HEU3BECTHBIMU HEU3BECTHBIMU

160 PesepBubiii ypok. Pemenue 3amay mo Bcemy Kypecy YMeTh NpUMEHSATh 3HAHUS B KOMIUIEKCE MpHU
TEOMETPUH. peuieHnu 3a1ad.

161 | 33 menens I'padmueckue mpuéMBI penieHns: ypaBHEHUH ¢ ABYMS YMmeTp  pemiate  ypaBHEHHS € JABYMS
HEM3BECTHBIMH HEU3BECTHBIMH

162 OCHOBHBIE OHSATHSI, CBSI3aHHBIE C PELLICHUEM HEPABEHCTB YMeTp  pemate  HEpaBEHCTBA C  OJHHUM

C OAHHUM HCU3BCCTHBIM . Pemenne anre6panquKI/1x

HCHU3BCCTHBIM
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HEPABCHCTB C OJHUM HCU3BCCTHLIM.

163 PesepBubiii ypok. Pemenue 3amau mo Bcemy Kypecy YMeTh NpUMEHSATh 3HAaHUS B KOMIUIEKCE MpHU
TCOMETPHH. pelIeHn! 3aau.
164 Pemtenue noka3aTeabHbIX HEPABEHCTB C OJHUM YMeTh pemate IOKa3aTeNbHbIE HEPaBEHCTBA C
HEM3BECTHBIM OJTHNM HEH3BECTHBIM
165 [ToBTOpenue. Pemenue 3a1a4 no BceMy Kypcy reOMETpHH. YMeTh TpUMEHSTh 3HaHUS B KOMIUIEKCE MpHU
pelIeHNH 3aau.
166 | 34 Henens Pemenne norapudmMudecknx HEPaBEHCTB C OJTHUM YMerts pemiats orapudMudeckne HepaBeHCTBA C
HEM3BECTHBIM OJTHIM HEH3BECTHBIM
167 Pemtenue cucteM ypaBHEHUI ¢ JByMsl HEM3BECTHBIMU Pemars cucremsl  ypaBHEHUII ¢ AByMs
METOJAMHU CIIOXKEHHUS U NMOACTAHOBKU HEU3BECTHBIMM  METOJaMHU CIOXEHUS U
TTOJICTAHOBKHU
168 IToBTOpenue. Pemienue 3a1a4 1o BceMy Kypcy FeOMETpHH. YMeTh NMpUMEHATh 3HAHUS B KOMIUIEKCE MPHU
pemeHnH 3aad.
169 Pemtenue cucteM ypaBHEHUI ¢ JByMsl HEM3BECTHBIMU Pemars cucremsl  ypaBHEHUII ¢ AByMs
METO/IaM PaBHOCHJIbHBIX NPpeoOpa3oBaHuii HEU3BECTHBIMU MeToJaM PaBHOCHIIBHBIX
npeobpa3zoBaHui
170 [ToBTopenue. Pemenue 3a1a4 no BceMy Kypcy reOMETpHH. YMeTh TpUMEHSTh 3HaHUS B KOMIUIEKCE MpHU

peIlecHUH 3a/1a4.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

1. Onucanue y4eOHO-METOAMYECKOI0 W MATEPHAIBLHO-TEXHHYECKOr0 olecrneyeHust

00pa3oBaTeJIbHOIO Mpouecca.

1. «Anrebpa u Hayajga MaTeMaTHUECKOro aHamu3a (6a30BbIi 1 yriryoaeHHsli ypoBHn) 10-11 kimaccey». ABTOpEHL:
Komsrun FO.M., TkageBa M.B. u ap. AO "Uzmarensctio "IIpocsemenne” 2017T.

2. «I"'eometpust (6a30BbIii U yriyoneHHsld ypoBHH) 10-11 kmace». ABtopsl: AtanacsH JI.C.,byTy30B
B.®.,Kagomues C.b. u ap. AO "U3narensctBo "[Ipocemenue” 2017r.

3. Marematuka. AnreOpa u Hauyana maremarudeckoro anammsa, 10, 11 kmacc/ Mepsnsak AT,
Homuposckuii JI.A., ITonouckwuii B.b., Sxup M.C.; nox penakuueit [Togonsckoro B.E., O6mecTtBo ¢
OrpaHMuYeHHOM oTBeTcTBeHHOCThIO WM3natenbckuit nentp «BEHTAHA-I'PA®y; AxuuonepHoe
obmmectBo «M3narenscTBO «IIpocBerieHne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Kamsrun FO.M. AnreOpa u nHavana matrematuueckoro ananusa. 10-11 kmacesl. Meroandeckoe
nocobue 11t yautens (yriayOieHHbINH 1 0a30BBIH YPOBEHD);

Aranacsn JI.C.: 'eometpus. 10 knacc. Meroguyeckue peKOMEHAAIUMY JJIsl yuuTessi. ba3oBbli u
yriyonénnsiii ypoBau. ®I'OC

Bbponckuii N.JI., Memaskuna O.C. BepositHOcTh U cratuctuka. 10-11 knaccel. [Inanuposanue u
npaktukyM: [Tocobue s yuurens. [TocoOue npeanasHadeHo Uit yuuTeneil MaTeMaTuKY, BIIEpBbIC
IPENOJIAIOIINX KypC TEOPHH BEPOATHOCTEN N MaTeMaTHYECKON CTATUCTUKK CTAapUIMX Kiaccax

0011e00pa30BaTeIbHON CPEAHEH IIIKOJIBI.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru

Caiit «Pemry EI'O»
Caiitr «UZTEST»


http://school-collection.edu.ru/

C

7. JIMCT KOpPPeKTHPOBKH MOYPOYHO-TEMATHYECKOTI0 IVIAHNPOBAHHUA padouell MporpaMMel.
20 IPOBEJICHa KOPPEKTUPOBKA IOYPOUHO-TEMAaTHUECKOTIO INIaHUPOBAHUSL.

IIpuuuHbL:

KonmaecTBo ypoKoB 10 KOPPEKTHPOBKH

KommuecTBo ypoKoB mociie KOppeKTHPOBKHU

Ne ypoka
Ne ypoxka
o Jara ypoka nocie Jara ypoka

f(lo SKLIN Ao Tema ypoxka KoppexiL | Hocie Tema ypoxka (TeMbl YPOKOB) MOCIIE KOPPEKIIUU Popuia kopperitii
. ppekit KOpPEeKIUU P uu KOpPEKLUHU P P PPt

«Paccmotpeno» Ha MO yuureneit oT 20 npoTokoin Ne

[Ipencenarens MO / /

/ /

«CornacoBaHoy 3aM. AupekTopa o YBP

«

»

20
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