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OenepanbHas pabouass mporpamMma Mo ydyeOHOMYy mnpenMery «MaTeMaTtukay
(6a30BbIl ypoBeHB) (IpeameTHas obnacth «Martematrka U HHGOPMATUKA)) BKIIOYAET
MOSICHUTEINIbHYIO 3aMHUCKY, COJIep>KaHne O0yUeHUs, TNIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS
MpOrpaMMBbl 110 MaTEeMaTUKE, TEMATUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbpHas 3amucKa oTpa)kaeT oOIIUe LETU U 3aJa4l U3yYeHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ W3YYEHHIO 00ydarolIuMucs,
MECTO B CTPYKType YYEOHOro IlaHa, a TaKXkKe MOAXO0Jbl K OTOOpY COAep>KaHUs,K
OIPEJIEICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue oOOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHbIE JIMHUHM, KOTOPHIC
npeaaratoTces i 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YPOBHE CPEIHETO
o01rero oOpazoBaHusl.

[Inanupyemble pe3yiabTaThl OCBOCHHUS MPOrPAMMBI MO MaTEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeJAMETHBIC Pe3yJbTaThl 3a BECh MEPHOJ OOY4YEHHUsS Ha YpPOBHE
cpenHero oo1Iero 00pa3oBaHus, a TakXKe MPEeJIMETHbIE JOCTHRKEHUS 00y4aroulerocs 3a
KaXXJIbIH TOJT 00yUeHHUsI

HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1O MaremMaTUKe Ha YpPOBHE cCpeaHero ooOmero oOpa3oBaHUs
paspabdorana Ha ocHoBe PI'OC COO c y4éToM COBpPEMEHHBIX MHPOBBIX TPEOOBAaHUM,
NPEeIbABIAEMbIX K MaTeMaTHUYeCKOMY OOpa3oBaHMIO, M TPAAMUIMN POCCHUICKOTO
oOpa3zoBanusa. Peanmuzamus mporpaMmbl MO MaTeMaTHKE OOecreuyuBaeT OBJAJCHUE
KJIFOUEBBIMU ~ KOMIIETEHLUHUSIMHU, COCTaBIIAIONIMMUA  OCHOBY JUISl  CaMOpa3BUTHSA
U HEIMPEPHIBHOTO 00pa3oBaHUsl, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHMYHOCTHOTO U
MO03HABATEIBLHOTO PA3BUTHUS JTUYHOCTU 00YUAIOIUXCS.

B nporpamMe no MareMaTHKe YYTEHBI UAEU U MoyokeHuss KoHuennuu pa3BUTUSA
MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit deneparivu. B cOOTBETCTBUM C Ha3BaHUEM
KOHIIENIMY, MaTeMaTHU4ecKoe oO0pa3oBaHUE J[OJDKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KOKJIOMY 00yJaromeMycsi BO3MOKHOCTD JIOCTH)KEHHS YPOBHSI MAaTEMATUYECKUX 3HAHUM,
HE0OXOIUMOTO JUIsl TallbHEUIIEH yCrenHo ku3Hu B oOmiecTBe. IMeHHO Ha penieHue
ATOM 3aJ1a4M HalleJIeHa IPOrpaMmMa 1o MaTeMaTuke 0a30BOTO YPOBHSI.

B smoxy nudpooii TpanchopMamuu Bcex cdep UeTOBEUSCKOW NeSITCIBPHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YelOBEeKOM 0e3  0a30Boi
MaTeMaTU4eCKOM MOATOTOBKHU. YiKe B IIKOJIE MAaTeMaTHKa CIY>KUT OTMIOPHBIM IIPEIMETOM
JUISL U3Y4YEHUSI CMEXHBIX JUCUUIUIMH, a B JKW3HU TIOCJIE€ IIKOJbI pPealbHOU
HEOOXOIMMOCTHIO CTAHOBHUTCS HETPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOIICHHON
6a30Boi1 0011€00pa30BaTETLHON MOATOTOBKHA, B TOM YHCJIE W MATEMAaTHYECKOW. ITO
OoOyCIIOBJIEHO TEM, YTO B HAIW JHU PACTET YHCIO CIEIHAIBHOCTEH, CBSI3aHHBIXC
HETMOCPECTBEHHBIM TPUMEHEHHEM MAaTEeMaTUKU: U B cpepe SKOHOMUKH, U B OU3HECe, U
B TEXHOJOTUYECKUX 00JIACTSIX, U Jlake B T'yMaHUTapHbIX cepax. Takum oO6pazom, Kpyr
oOyyJaromuxcs, s KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM IPEAMETOM,
CYILIECTBEHHO PACIIUPSETCS.
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[IpakTryeckasi MoJIE3HOCTh MAaTEeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpeIMETOM
SABJISIIOTCS. yHAAMEHTANIbHbIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM
OmbITe, JO JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JJIsI Pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX HAEH. Dbe3 KOHKPETHBIX MAaTEeMAaTUYECKUX 3HAHUU 3aTPyIHEHO
MMOHUMAHHUE TPUHIIMIIOB YCTPOMCTBA W MCIIOJIB30BAHHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HMHTEpOpETaIds pPa3HOOOpa3HON COLMAIBHOM, 3IKOHOMUYECKOM,
MOJIUTUYECKONM  uHpoOpManuM, Manod(pdeKTUBHA IOBCEIHEBHAs  MpaKTHYeCKas
neaTeNnbHOCTh. Kax oMy ueoBeKy B CBOCH KM3HU NPUXOUTCS BBIMOJHATH IOCTATOUYHO
CJIOKHBIE PACUYEThI U COCTABIIATH HECTIOKHBIC AJITOPUTMBI, HAXOIUTh HYKHbIE (DOPMYIIBI
U NIPUMEHSATh UX, BIAJETh MPAKTUUYECKUMHU NPUEMAMHU T€OMETPUUYECKUX U3MEPEHUN U
MOCTPOCHUM, yuTaTh HHGOPMAIMIO, TMPEJICTABICHHYIO B BUIY TaOJHIl, JUarpaMMH
rpauKOB, )KUTh B YCIOBUSAX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITy4alHBIX COOBITHH.

OnHOBpPEMEHHO ¢ pacimiupeHreM cep mpuMeHeHUs] MAaTEeMAaTHKU B COBPEMEHHOM
oOmiecTBe BcE Ooyiee Ba)XHBIM CTAHOBHUTCS MATEMATHUYCCKUM CTHJIb MBIIIJICHUS,
NPOSIBIIAIONIMIICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. B mpolecce u3ydeHusd
MaTeMaTUKd B apceHall MPUEMOB U METOAOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U JAeyKLKs, 00001eHne 1 KOHKPETU3allks, aHAINU3 U
CUHTE3, KiaccuuKalus U cucTeMaTu3amus, abcrparupoBanue u aHajorusi. OObEKTHI
MAaT€MAaTHYECKUX YMO3aKIIOUEHUI, MpaBWiIa WX KOHCTPYHPOBAHHUS pPaCKPBIBAIOT
MEXaHM3M  JIOTHYECKHMX  TOCTPOEHUH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
dbopMynurpoBaTh, 0O0OCHOBBIBaTH M JIOKa3bIBATh CYKIECHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIICHHE. MaTeMaThKe MPUHAJICKUT BeAyllas poiib B (OpMUPOBAHUU
aITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHHS W BOCIUTAHUM YMEHUW JEWCTBOBATH IO
3aIaHHBIM AJICOPUTMAM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B
npolecce penieHus 3a1a4 — OCHOBHOM Y4eOHOU JIeITebHOCTH HA ypPOKaxX MaTeMaTUKU
— pa3BUBAIOTCS TBOPUECKAs U MPUKIaAHAS CTOPOHBI MBIIIJICHHUS.

OOyuyenue maTemMaTHKe JAa€T BO3MOXXHOCTH Pa3BUBATh y OOYYAIOUIUXCS TOYHYIO,
paIMOHANIbLHYI0O U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpATh HAmOOJee MOIXOISIINE
S3BIKOBBIC, CHMBOJMYECKHE, TpauuecKue CpeacTBa IS BBIPDAKCHHS CYKICHUU U
HArJSTHOTO UX MPEACTABICHUS.

HeoOxonuMpIM KOMIIOHEHTOM 0OIIel KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUH
SBIIIETCS 0011Iee 3HAKOMCTBO C METOJJaMU TTO3HAHUS JICHCTBUTEIIBHOCTH, TIPE/ICTABIICHUE
O mOpeaMere W METOJAE MAaTeMaTHUKH, €ro OTIWYUA OT METOJIOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MATeMAaTUKU IS PelIeHUs
Hay4HbIX U MPUKIIAIHBIX 3a7a4. Takum oOpa3om, MaTeMaTnueckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B hOpMHUPOBAHKE O0IIIEH KYIbTYphI YeTIOBEKA.

N3yuenne MarteMaTHUKH CHOCOOCTBYET ACTETUYECKOMY BOCIHMTAHHUIO YEJIOBEKA,
MMOHHUMAHHUIK KpacoThbl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCHPUSITHIO
reoMeTpuuecKkux GopM, yCBOCHUIO UEU CUMMETPUH.
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[IproputeTHpiMH LEedsIMU 00yueHus: marematuke B 10—11 kiaccax Ha 06a3oBOM
YPOBHE SIBIISIFOTCS :

dbopMupoBaHUE LEHTPAJIbHBIX MAaTEMAaTHUYECKUX TOHSATUNM (YUCIO, BEIMYMHA,
reomeTpuueckas ¢urypa, NmepeMeHHas, BEPOSTHOCTb, (PYHKIIHS), 00ECIEUYMBAIOIINX
MIPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00YyUaOIMINXCS;

MoABE/ICHUE OOYyYaloImMUXCS Ha JOCTYIMHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEeMATUKU U OKPYKAIOIEro Mupa, IOHUMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYPhI UEJIOBEUECTBA;

pa3BUTHE MHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OO0ydYaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUH, KPUTHUHOCTU MBIILICHHUS,
MHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUYECKOM TPAMOTHOCTH: yMEHUS
pacrio3HaBaTh MAaTeMaTHYECKHE AaCHeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYaIUsIX
U TpU HU3YUYCHHHM JIPYTMX YYEOHBIX TIPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, GOpMyIUpOBaTh HX Ha SA3bIKE MaTEMaTUKH MW CO3/1aBaTh
MaTeMaTHYEeCKUe MOJICTU, NPUMEHSATh OCBOCHHBIM MaTeMaTHUYeCKH amnmapar Jjis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajlady, WHTEPIPETHUPOBATh U OIICHUBATH
MOJIYYEHHBIE PE3YIIbTaThI.

OcHOBHBIMM JTUHUSIMU cojniepkaHuss matemaTuku B 10-11 krjaccax siBisitoTCS:
«Ywucna v BeIUUCICHUN», «Anredpa» («Anredpanyeckue BBIPAKEHUA», «YpaBHEHUS U
HepaBeHCTBay), «Hauana Marematnyeckoro ananuzay, «I'eometpus» («I'eomerpuyeckue
burypsl U ux cBoiicTBay, «M3MepeHne reoOMEeTpUYECKUX BEIUYUHY), «BeposaTHOCTh U
CTaTUCTUKa». [[aHHbIE JIMHUM DPa3BUBAIOTCA NapajUIeNIbHO, Ka)XJas B COOTBETCTBUUC
COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JAPYTOM, a B TECHOM KOHTAaKTe U
B3aumojerictBun. Kpome 3Toro, ux o0ObEIUHSAET JIOTHMYECKas COCTaBJISIONIAs,
TPaAULIMOHHO MPUCYIIas MATEMATUKE U MPOHU3BIBAIOIAs BCE MATEMAaTUUYECKHUE KYypChI U
conepxkarenbubie TuHUU. ChopmynupoBanHoe B DI'OC COO TtpeboBaHue «BlageHUE
METOJIaMH JTOKA3aTeNbCTB, aJrOpUTMaMHU pEIIeHHs 3a7ad, yMeHHe (OpMYITHpPOBATH
ONpENICNICHNsl, aKCUOMbl U TEOpPEMbl, NPUMEHATh HX, MPOBOIAUTH JIOKA3aTEIbHBIE
pacCyKIeHusi B XOJE pEIICHHUs 3a]ad» OTHOCHUTCS KO BCEM Yy4eOHBIM Kypcam, a
dbopMuUpOBaHUE JTOTUYECKUX YMEHUU paclpeienseTcss Mo BCEM TojaM oOOydeHHUs Ha
YPOBHE CPEJTHETO O0IIero 00pa3oBaHuUs.

B cootBerctBun ¢ ®I'OC COO maTeMaTuka SBISETCS 00s3aTEIBHBIM IPEIMETOM
Ha JaHHOM ypoBHe oOpazoBanus. [Iporpammoil mo mareMaTuke MpeAyCMaTpUBAETCS
u3ydeHue ydeOHoro mpenMera «Marematuka» B pamMKax TPEX y4eOHBIX KypCOB:
«Anrebpa ¥ Hayasa MareMaTHdeckoro asanuza», «l'eomerpus», «BepodTrHocTh U
CTaTUCTUKa». POPMHUPOBAHUE JIOTUYECKUX YMEHUU OCYIIECTBISAETCS Ha MPOTSKEHUU
BCceX JieT OOy4YeHHUs] Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs, a SJIEMEHTHl JOTUKU
BKJIIOYAIOTCS B COJEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6m1ee 4nciio YacoB, PEKOMEHIOBAHHbBIX ISl U3ydYeHUs] MaTeMaTuku — 340 yacos:
B 10 kmacce — 170 ygacoB (5 wacoB B Heaemo), B 11 kmacce — 170 gacoB (5 dacos
B HEJICJIO).
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

M3ydeHne MaTeMaTHKy Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAIIPaBJICHO HA
JTOCTIKEHNE OOYYAIOIIMMHKCS JUYHOCTHBIX, METANpPEIMETHBIX U  IMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4E€OHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yueHHs MaTeMaTHKH Ha YpPOBHE CpeIHEro olmiero oOpa3oBaHMs
y oOyu4arorierocst 0yayT chOpMUPOBaAHBI CJICAYIONIUE JTMYHOCTHBIC PE3YIbTATHI:

1) rpa’kaIaHCKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3MIIMKM OO0YYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI0 YJCHA POCCHMCKOrO O00INeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYP, SIBICHUH, MPOLIEYP TPakIaHCKOTO
obriecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHUE B3aMMOCHCTBOBATH C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX QYHKIUSAMHU U Ha3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUMCKOM TpaKTAHCKONM HIEHTUYHOCTH,  YBaKEHUS
K MPOLIJIOMY M HACTOSMIEMY POCCHICKONW MaTEeMaTUKH, LIEHHOCTHOE OTHOIIEHUEK
JOCTHXKEHUSIM POCCUUCKUX MAaTEMaTUKOB W POCCHUMCKOM MaTeMaTHYeCKOM IIKOJIbI,
UCIIOJIb30BaHME ITUX JIOCTHXKEHHUH B IPYTUX HayKaX, TEXHOJIOTHUSAX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHOpPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, AITUYECKOrO TIIOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUM HAyKH M JESTEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEUICHUH, PACCYXKIACHHI, BOCTPUUMYHUBOCTHK
MaTeMaTU4YEeCKUM aCIEKTaM Pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHNS

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTUYECKHUE 3HAHWS B HHTEpEcax
3I0pOBOTO W Oe30macHOro o0pas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370POBOE THTAaHHWE, COAJTAaHCUPOBAHHBIA PEXHM 3aHATAA W OTHbBIXA,
perymsipHasi Gu3uvecKas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CIIOPTUBHO-030POBUTEIIBHOMN AEATEIBHOCTHIO;

6) TPy 10BOTr0 BOCIIHTAHHUA:
TOTOBHOCTh K TPYZYy, OCO3HaHWE LIEHHOCTH TPYAOJIOOMS, UHTEPEC K Pa3IMIHBIM
chepam mpodeccuoHaIbHONU JESITEIBHOCTH, CBI3aHHBIM C MaTEMAaTUKON U €&
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MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccuu
U PEaM30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTh W CIHOCOOHOCTHK
MaTeMaTHIeCKOMYy OOpa30BaHUIO W CaMOOOpPA30BaHHMIO HA MPOTSHKCHUH BCEU JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHICCKON
HaIPaBJICHHOCTH;

7) IKOJOrH4€eCKOro BOCIIMTAHUS :

c(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPEIbl, OCO3HAHNE
r100abHOTO XapakTepa JKOJOTHYECKHX MpoOJieM, OpHEHTAalMs Ha IPUMEHEHHE
MaTeMaTHYCCKUX 3HAHWU U1 pelieHWs 3aaad B 00JacTH OKpYKaloIieid Cpemsl,
IUIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromeit
CpeIbl;

8) MeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH, IIOHMMAaHUE MaTeMaTHYECKONH HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, DTAOB €€ PAa3BUTHS U 3HAYUMOCTH JIJISI Pa3BUTHS
[MBHJIM3AIMH, OBJIAZICHHE S3BIKOM MaTeMaTHMKH M MaTeMaTHYECKOH KyIbTypoi Kak
CPE/JICTBOM  T[IO3HAHUS ~ MHpPA,  TOTOBHOCTH  OCYIIECTBIATH  IMPOCKTHYIOH
HCCIIEI0BATEIbCKYIO IEATEIBHOCTD HHINBHIYaTbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTte 0CBOCHHUS IPOTpaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpaszoBaHus y oOydaromierocss Oyayr copMUpOBaHbl METAaNpeIMETHBIC PE3yIbTaThl,
XapaKTEepHU3YIOIIHECs] OBJIAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIME JICHCTBUSIMH,
YHUBEPCAIHHBIMH ~ KOMMYHHKATUBHBIMH  JCHCTBUSAMH W  yYHHUBEPCAIBHBIMU
PETYISATUBHBIMH JTEHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MATEeMaTUUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHWH MEXIy MOHATUAMH, (OPMYIHPOBATH OMPEIEICHUS
MOHATHH, yCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIAaCCU(DUKAIIMN, OCHOBAHUS IS
00001IIeHNS ¥ CPaBHEHWSI, KPUTEPUHU MTPOBOIUMOTO aHAJIN3a;

BOCIIPHHUMATh, ()OPMYITUPOBATH M TIPEOOPA3OBBIBATE CY)KIICHUS: YTBEPIUTEITHHBIC
U OTpHUIIATEIbHbIE, EAUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPXKACHUSAX, MpeajaraTb KpUTCPUUIJIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUHIA;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOUYECHH M, YMO3AKJIKOUECHUH 10 aHAJIOTUH;
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MIPOBOJUTh CAMOCTOSITENIBHO J0KAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(OpsiMble W OT MPOTHUBHOIO), BHICTPAWMBATh ApPTYMEHTAIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 pelieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOAAUIUN ¢ YYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTebCKHe JeiCTBUA:

HCIIOJB30BaTh BONPOCHI KAaK  MCCJIEAOBATEILCKMM HMHCTPYMEHT TO3HAHUA,
dbopmMynUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBATH
HCKOMOE U JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3UIIUI0, MHECHUE;

POBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, KCCIIEeI0BaHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, SIBIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SIBICHUSAMH, ITPOIIECCaMU;

CaMOCTOSITEILHO (HOPMYJNIHPOBATH OOOOIIEHUST W BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOIOICHUS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyYCHHBIX
PEe3yIbTAaTOB, BBIBOJIOB M O0OOIIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE Tpoliecca, a TakKe BBIJBUIaTh
IPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH JeUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOIIPOC
U JIJISL pEIIeHUS 3a/1a4u;

BBIOMpAaTh WH(POPMAIIMI0O W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W WHTEPIPETHPOBATh MH(DOPMAIMIO Pa3UYHBIX BHIOB H (Hopm
IpeICTaBIICHUS;

CTPYKTYpUpOBaTh HWHGPOPMAIUIO, TPEICTaBIATh €€ B pa3iMYHBIX (opMax,
WJUTFOCTPUPOBATH I'PapUUIECKH;

OILICHWBATh HAAEKHOCTH MHPOPMAIUHU TI0 CAMOCTOSTEIHHO CHOPMYTUPOBAHHBIM
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIE YHHMBEpPCAJIbHbIEe YUyeOHbIE JAeHCTBUS:

BOCIIPHHUMATh U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMHU
n OCJIsIMHU O6HICHI/I$I, SACHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pCHHA B YCTHBIX U
IMHCBbMCHHBIX TCKCTAX, A4aBATbhb INOACHCHHA II0 XOA4Y PCHICHHA 3aJa4, KOMMCHTHUPOBATH
MOJyYEHHBIN PE3yJIbTAaT;

B XOJ¢ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh HMJCH, HALCJIICHHBLIC Ha INIOHMCK PCIICHMA,
COIIOCTAaBJIATL CBOM CYXIACHHUA C CYXIACHHUAMHU OPYIrHX YYACTHHUKOB JOHAJIOTA,
OOHapy>XKHUBaTh Pa3IMYUE M CXOJCTBO IMO3HIIHMH, B KOPPEKTHOH dopme popmMymupoBaTh
pasHoriiacus, CBOM BO3PAaAKCHUA,

OpcaAcCTaBATh PC3yJbTaTbl PCHICHUA 3adddM, OSKCICPUMCHTA, HCCICAOBAHMA,
MIPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUICGHUS C Y4€TOM 3ajaad
MIPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPUH.
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PeryasiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE eHCTBUA
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PELICHUS 33[]a4H, BBIOUPATh CIIOCO0 PEIICHUs C YUETOM
UMEIOIIUXCS PECypcoB M  COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJIEKT:

BJIAJICTh HAaBBIKAMHU ITO3HABATEILHON pe(IICKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUH H MBICIHTEIBHBIX IPOIECCOB, WX PE3yJbTAaTOB, BIAJNETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3ysibTaTa PEHICHUS MaTeMaTHYeCKOU
3aJ1auu;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/auH,
BHOCUTh KOPPEKTHUBBI B JICSITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaNJCHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJjbTaTa IEJIM M YCIOBHUSIM, OOBSICHITH MPUYHHBI
JTOCTHIKEHUS WM HEJOCTHKEHUS PE3yJIbTAaTOB JISATEILHOCTH, HAXOAUTh OITMOKY, 1aBaTh
OIICHKY TTPHOOPETEHHOMY OITBITY.

CoBMecTHAsI 1eITEJIbHOCTD:

NOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMaH/IHOW M HHIUBUIYATBHOW PaOOTHI
OpU pelIeHUd Yy4yeOHBIX 3a7ad, NPUHUMATh 1eJb COBMECTHOW JIESITEeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM paloThl, pacnpenensTh BUABI padorT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpOIECC U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYHIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIAaJa B OOIIHiA
IPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaThKe Ha 0a30BOM
YpOBHE Ha ypOBHE CPEJIHEro 001Iero 00pa3oBaHUs MPECTaBICHBI MO TojlaM 00y4YeHUs
B PaMKax OTJEIbHBIX yUEOHBIX KYpPCOB B COOTBETCTBYIOIIUX paszfeiax MpPOrpaMMbIIIO
MaTeMaTHKe.
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hauajga MaTeMaTHUECKOTO aHAU3a» SBISCTCS OJTHHM
13 HanOoJiee 3HAYMMBIX B IMPOTPaAMME CPEIHEr0 OO0IIero oOpa3oBaHMS, MOCKOJBKY,C
OJTHOM CTOpPOHBI, OH O0OECIeUMBACT WHCTPYMEHTAIBHYIO 0a3y I HW3Yy4eHHsI BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI, (HOPMHUPYET JIOTHUYECKOEH
a0CTpaKTHOE MBINUICHHE OOYYaroIIMXCS Ha YPOBHE, HEOOXOIUMOM JIII OCBOCHHS
y4eOHBIX KypCOB MH(POPMATHKH, OOIIECTBO3ZHAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
yu4eOHOro Kypca «AnreOpa W Hayajga MaTeMaTHYECKOrOo aHajln3a o0ydaromniuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH, KOTOpas GopMyJIUpyeT CBOU
JTOCTIKEHUS B MAaTEeMaTHIECKOH opMme.

Y4eOHbIH Kypc aareOpsl M Hayall MAaTeMAaTHYECKOTO aHAJIM3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCTICITHOTO OBJIAJICHUS 3aKOHAMU (PU3MKH, XWUMHH, OWOJIOTHH, IOHUMAaHUS
OCHOBHBIX  TCHJICHIIMA HDKOHOMHMKM W  OOIICCTBEHHOW  HW3HU, IO3BOJISICT
OPUEHTUPOBATHCA B COBPEMCHHBIX IM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO MCIIOJIb30BaTh WX B MOBCEIHCBHOW XW3HU. B TOXe BpeMs OBJIaJICHHC
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU MATEMATHYECKUMHU KOHCTPYKIIUSMU Pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHHUS,
UCTIOJh30BaTh 0000IIeHHe ¢ KOHKpETH3alWio, a0CTparupoBaHHE U aHAIOTHIO,
GopMuUpyeT KpeaTUBHOE U KPUTHIECKOE MBIIIIEHHE. B X0/1e n3y4ueHust anreOpbl 1 Hadal

MaTEeMaTHYEeCKOTO aHallM3a Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus 00yJaronnuecs
TIOJTy4YarOT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 3a/1a4, CAMOCTOSTEIIBHOTO TIOCTPOCHUS

MaTEeMAaTUICCKUX MOJCNICH peabHBIX CHTYAIlMi ¥ HHTEPIPETAIIUHU TTOJTyICHHBIX
peIIeHUH, 3HAKOMSITCS C MPUMEpPaMU MAaTEMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIONIMMHICS MaTEMATHUYECKAMHU OTKPBITHSMH U X aBTOPaAMH.

VY4eOHbIit Kypc anreOpbl 1 Hadajdl MaTeMaTHYeCKOro aHaiu3a o0Jsanaer
3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN peamu3yeTcsi Kak 4epes
y4eOHBII MaTepual, CloCOOCTBYIONMUN (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK
U 4yepes3 crnenupuKy ydeOHOW AesATEeIbHOCTH, TPEOYIOIIEH caMOCTOSATEIBHOCTH,
aKKypaTHOCTH, MPOJAOKUTEIIBHON KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJTy9CHHBIN Pe3ybTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
TISKUT JIEATCTLHOCTHBIA MIPUHITUTI 00YUECHUSI.

B cTpykType mporpammel 1o anredpe U Hadajgam aHaJIu3a BBIAEISIOTCS CIEAYONINe
colepKaTeNlbHO-MeToInueckne JMHUM: «Yucna W BeUUCHCHUS», «DyHKIUH U
rpadukn», «YpaBHEHHS ¥ HEpaBEHCTBa», «Hadama wmaTeMaTHYecKOTO aHamm3ay,
«MHOXeCTBAa W JIOTHKa». Bce OCHOBHBIE COJEPKATEIHLHO-METOAUYCCKUE JIMHUH
M3YyYaloTCs Ha TPOTSHKCHWHM JABYX JIET OOyYeHHS Ha YPOBHE CPEIHETO OOIIero
o0pa30BaHus, €CTECTBEHHO JIOTIONHSS APYT Apyra U MOCTEIICHHO HACHINIAsICh HOBBIMHU
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TeMaMu U pazznenamu. J[aHHbIA yuyeOHBIN KypcC SBISIETCS WHTETPATHUBHBIM, MOCKOIBKY
oObeuHSET B cebe coAep:KaHWE HECKOJIbKUX MAaTEeMaTUYECKMX AUCIMIUIMH: anrelpa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUI aHAIN3, TEOPUS MHOKECTB U Apyrue. [lo mepe Toro
Kak oOydaroluecs: OBJaJeBalOT BCE Oojiee IMIHUPOKUM MaTEMaTHYECKUM amnmnapaTtoM,y
HUX TOCIeAOBAaTeNbHO (OPMHUPYETCSs M  COBEPUICHCTBYETCS yMEHHE CTPOUTh
MaTeMaTUYEeCKyI0 MOJIEJb pEaJbHOM CUTyallMd, HPUMEHSITh 3HAHUS, MOJyYEHHbIE
B yueOHOM Kypce «Auredpa ¥ Hayajda MaTeMaTUYeCKOTrO aHallu3ay, AJis pelieHus
CaMOCTOATEIbHO  C(OPMYJIUPOBAHHOW  MaTEMaTUYECKOM  3amayu, a  3aTeM
UHTEPIPETUPOBATH MOJTYyUYCHHBIN pe3yJbTarT.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yucia M BBIUMCIEHUS» 3aBEpIIAET
(GopMHUpOBaHUE HABBIKOB HCIONB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemHero oOiero
oOpa3oBaHus 0co0oe BHUMaHUE yaensercs (pOpMUPOBAHUIO TPOYHBIX BRIUUCITUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0s HCMOJNB30BaHHWE paA3MYHBIX (QopM  3amucu
JEWCTBUTEIIPHOTO YHUCJIa, YMEHUE PAIIMOHAJIBHO BBITIOJHSAThL JEUCTBUS C HUMU, JIeTaTh
PUKUJIKY, OIEHUBATh pe3ynbTaT. OOydaroniuecs MmojaydaroT HaBBIKM MPHUOIMKEHHBIX
BBIYKCJICHUH, BBITIOJTHEHUS JICHCTBUM C YUCIIaMU, 3alTUCAHHBIMU B CTaHJApPTHOU opme,
UCITOJIb30BaHUSI MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMSI YUCJIOBBIX BBHIPKCHUH.

CopnepxatenbHasi JUHUS  «YpaBHEHUS W HEPABEHCTBA»  peaM3yeTcs Ha
NPOTSKEHUU BCEro OOy4YeHHUs Ha YpPOBHE CpeJHEro oOIero oopa3oBaHMs, MOCKOJIBKYB
KaXXIOM pas3fesie MporpaMMbl MPEAYCMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3ajad.
OOyuaromuecs: OBJIaJCBAIOT PA3IUYHBIMU METOJAMH PEIICHUs IEJNIbIX, PalliOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTENbHBIX, JIOrapU(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH,
HEpPaBEHCTB U uX cucteM. [loydeHHbIe yMEHHS UCTIONB3YIOTCS TIPU HCCIIEA0BAHIH (PYHKITUIA
C TIOMOIIBIO TPOU3BOJHOM, PEIICHWH NPHUKIANHBIX 3a7ad U 3a/Jad Ha HAXOXKIICHUE
HauOOJBIINX W HAUMEHBIIUX 3HaueHUW QyHKiuu. JlaHHas copepskaTeinbHas JTUHUSA
BKJIFOYAET B ceOs Takke (popMHpOBaHHE YMEHUN BBIOJHATH pacuéTel Mo (opmyliam,
npeoOpa3oBaHus IENbIX, PAallMOHAIBHBIX, MPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKHUX
BBIPAKEHUM, a TaKXKe BBIPAKECHUM, COJEp)KAIUX CTeneHu u yorapudmsl. braromaps
M3YYCHHUIO  anre0pandeckoro Marepuana MPOWCXOAWT  JaibHEiInee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIICHUST 00ydaromuxcs, GOPMHUPYIOTCS HABBIKU
JIEAYKTUBHBIX pacCyKIeHuH, pabOoThl C CHUMBOJBHBIMH (hOpMamMu, NPEICTABICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB. AnreOpa mpe/aract
3¢ heKTUBHBIC THCTPYMEHTHI /ISl PEIICHHS IPAKTHYECKUX U €CTeCTBEHHO-HAYYHBIX 33134,
HarJIS,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sSI3bIKa HAYKH.

CopnepxxarenpbHO-MeTOANYECKass JuHUSA «DyHKIMA ©  rpaduKm»  TECHO
MEPEIIeTaeTCsA C APYTUMU JMHUSAMHU Y4EOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  TOCIIEIOBATENbHOCTh  M3Y4Y€HUs ~ MmaTepuana. l3yueHue  CTENEeHHOM,
MOKa3aTeIbHOM, JOorapuMUYecKOod U TPUTOHOMETPUYECKUX (PYHKIUM, UX CBOWCTB U
rpauKOB, UCIIOIB30BaHUE (PYHKIIUH JJ1s1 pEIIeHHs 3a7a4 U3 JIPYTUX YUYEeOHBIXIIPEIMETOB
U peaJIbHOW JKM3HU TECHO CBA3AHO KaK C MAaTEMAaTHUUYECKUM aHAIU30M, TaK U

12



®denepanbHas padbouas mporpamMma | Martemaruka. 10—11 knaccel (0a30BbIi YpOBEHB)

C pelIeHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OOJbIIIOE BHUMAHUE YIETISACTCS
dbopMUPOBaHUIO YMEHHS BhIpaXKaTh (POpMyIaMu 3aBUCUMOCTU MEXKITY Pa3TMYHBIMU
BEJIMYMHAMU, HCCIIEIOBATh MOJIydyeHHbIE (PYHKIUMU, CTpOUTh UX Tpaduku. Martepuan
coJiep>KaTeNbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJISIIOIINAX
BBIpaKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B PA3IMYHON PopMe: aHATUTUUECKOM,
rpaduueckoii u ciaoBecHOU. Ero nuzydeHue cnocoOCTBYET pa3BUTHIO aITOPUTMHYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.
ConepxartenpHass auHus «Hagama wmaTeMaTuyeckoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYT KaKk MaTeMaTUYECKHX, TaK U MPHUKIAIHBIX 3ajad,
JOCTYIHBIX O0YYaIOIIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTh HUCCIIEIOBATh U
CTpouTh rpadukud (QyHKIHM, ONpenensaTh UX HauOOJbIINE U HAaUMEHBIINE 3HAYCHUS,
BBIYHCIISITh TUIOMIAAM (Uryp W OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. ConepkaTenbHasl JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTU MOCTPOCHUS
MaTeMaTHUYECKUX MOJEJCH peaIbHbIX CUTYaIlUM, HAXOXICHUS HAWIYUIIEro penieHus
B TIPUKIAIHBIX, B TOM YHCJIE€ COIMATbHO-DKOHOMUYECKHX, 3ajadax.3HaKOMCTBO
C OCHOBaMHM MATE€MAaTHYECKOrO aHallu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbopManbHO-IOTUYECKOTO W KPEAaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUUH
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HMCKYCCTBE.
OOyuaroiuecss y3HalOT O BBIAAIONIUXCS pe3yJbTaTax, MOJTYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpax.

ConepxartenbHo-MeTOAMYECKas JHHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM
NOCBSILIEHA AJIEMEHTAM TEOPUU MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IMIKOJBHOW MaTeMaTUKH W TpeajaraloT Haubosee
YHUBEPCAJbHBIN S3BIK, OOBEIUHSAIONINN BCE pa3elbl MAaTeMaTUKA U €€ TPHIIOKEHUH,
OHM CBSI3bIBAIOT pa3HbIE MAaTEMAaTHYECKUE AUCUUIUIMHBI B eauHoe uenoe. Iloatomy
BaYXHO J1aTh BO3MOKHOCTh O0Y4YaroIIeMycs IOHUMATh TEOPETUKO-MHOYKECTBEHHBIN S3BIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €ro JIJIsl BBIPAXKEHUSI CBOMX MBICIIEH.

B yuebHOM Kypce «AnreOpa 1 Hayajga MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BaHbI CHOPMUPOBATH
HAaBBIKA NIOCTPOEHUS MOJEJNEH pEAbHBIX CHUTYyallMd, HCCIEAOBAHUS OITHUX MOJAEIEHUC
MOMOIIPI0  ammapaTa aireOpbl M MaTeMAaTHYeCKOro aHajin3a W HHTEPIpEeTaIluu
MOJIYYEHHBIX pE3yJbTaToB. TakuWe 3aJaHusl BIUIETEHbl B KaXKIbIA M3 pa3esioB
MPOrPaMMBbI, TMOCKOJIBKY BECh Marepuana y4eOHOTO Kypca HIMPOKO HCIIOIB3YETCS IS
pelieHrs NOpUKIaAHbIX 3anad. llpu pemieHuu peanbHbIX NPAKTHYECKUX —3a7a4
oOydJaromuecs: pa3BUBAIOT HAOJIOAATENLHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, MCIOJIB30BaTh AHAJIOTHIO, 0000mATh U KOHKPETHU3UPOBATH
npobiemy. JlesTenpbHOCTh 10 (JOPMUPOBAHUIO HABHIKOB PEIICHMS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B IPOIIECCE M3YUYEHHsI BCEX TeM Yy4eOHOro Kypca «Anredpa u Hayamia
MaTeMaTU4YEeCKOr0o aHAIU3ay.

OO6uree yuciao 4acoB, peKOMEHAOBAHHBIX JJISI U3YYEHUsI Y4eOHOTO Kypca «Anredpa
1 Hayaja MaTeMaTudeckoro aHaiausa», — 170 gacoB: B 10 kmacce — 68 gacoB (2 daca
B Heaemo), B 11 kinacce —102 yaca (3 yaca B Hezeo).
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COJEP/KAHUE OBYYEHUA

10 KJIACC
Yucia v BbIYMCICHUSA

Panvonansabie uucna. OOBIKHOBEHHBIE M JIECATHUYHBIE JApOOH, TMPOIEHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe Ipo0Ou. AprupMeTHYECKUEe ONEPalUU C pallOHAIbHBIMU
YucliaMH, NpeoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. IIpuMenenne npobeit u mpoueHTOB
JUIS peLieHUs NIPUKIaAHbIX 3a71a4 U3 PA3JIUYHbIX OTPACIIEN 3HAHUWU U PEalbHOM KU3HU.

JlencTBuTeNnbHbIE  4yMCna.  PalMoOHambHBIE W HPPALMOHAIBHBIE  YMCIIA.
Apudpmernyeckue omnepanud € JAeUCTBUTENbHbIMU  yucaamu. [IpubnuxéHHbie
BBIYMCIICHUS, [IPaBUjla OKPYIJIEHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYMCIICHUMN.

Crenenpb ¢ nenbiM nokasareneM. CranjpapTHas ¢opma 3amucu AEHCTBUTEIBHOIO
yucina. Hcnonb3oBanue mnoaxondmend (opMbl 3amucH JEeHCTBUTEIBHBIX YHUCEN s
peLIeHUs NPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJIbHOU cTeneHu. JlelcTBus ¢ apupMeTHIecKuMuU
KOPHSAMU HATYPAJIbHOMN CTEIICHHU.

CuHyc, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa u TOXKAECTBEHHBIE TPEOOPA30BAHUS.

[Ipeo6pazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHU . OcHOBHbIE
TPUTOHOMETPUYECKHUE POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTron
UHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHU 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenune TpuroHOMETpUUECKUX YPABHEHUU.

[IpuMeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUI0 MATEMATHUECKUX 3a/1a4 U 33724
U3 Pa3IUYHBIX 00J1acTe HAYKH U peabHOM KU3HU.

DOyHKUNH U TPAPUKH

Oyukms, cnocobsl 3amanus pynkuun. ['padux pynkumun. B3aumuo oOpaTHbIe
byHKIHH.

O6nacte ompeneneHUss U MHOXKECTBO 3HaueHUW GyHkiuu. Hynmu QyHkuumu.
[TpoMesxyTkn 3HAKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIE (DYHKITUH.

CrerneHHas (GyHKIHS C HATYpalbHBIM M IEJBIM MOKa3aTesneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0¥ CTETICHH.

Tpuronomerpudeckas OKpyKHOCTb, OMPeIeTICHNE TPUTOHOMETPUUIECKUX (DYHKITHHA
YHCIIOBOTO apTryMEHTAa.

Hauyaja MmateMaTHuecKoro aHajan3a
ITocieqoBaTeILHOCTH, CIIOCOOBI 3aJaHUS ITOCJICIOBATEIILHOCTEH. MOHOTOHHEIE
MIOCJIE€I0OBATCIILHOCTH.

14
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Apudpmernyeckas U TeoMETpUUecKas Mporpeccud. beckoHeyHO yObIBaroIas
reoMmerpuueckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETpHYECKOM
nporpeccun. @opMyiia CIOKHBIX MPOLIEHTOB. Vcroib30BaHNe MPOTrPECCUU ISl pELICHUS
peanbHbIX 3a]1a4 MPUKIAJTHOIO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHoO)kecTBO, omepauuMu Haja MHOXecTBamu. Jluarpammel  Diinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Uil ONWCAHUA PeabHBIX
MIPOIIECCOB U SIBJICHUM, MPU PELICHUU 3a]1a4 U3 IPYTUX YUYCOHBIX IPEAMETOB.
Onpenenenue, TeopemMa, ClI€ICTBUE, 10KA3aTEIbCTRO.

11 KJIACC

Yucjaa v BbIYUCJIEHUS
Harypanbnsie u nienpie uncna. [IpusHaku JeTMMOCTH 1EIBIX YUCE.
CreneHb ¢ palmoHalbHBIM MTOKa3aTeneM. CBOWCTBA CTENIEHU.
Jlorapudwm uncna. Jlecaruunbie U HaTypajdbHbBIE JIOTAPUPMBL.

YpaBHeHUs 1 HEPABEHCTBA

[IpeobpazoBaHue BeIpaKEHUM, COACPIKAIIMX JTOTAPU(PMBI.

[IpeoOpa3zoBanue BBIpAKEHUW, COAEPKALIUX CTENEHH C  PalMOHAIBHBIM
II0KA3aTeJIEM.

IIprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHble YpaBHEHHUSI U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA.

CucrteMbl JTUHEHHBIX ypaBHEHUH. PelieHue mpukiIagHbIX 3aJa4 C MOMOIIbIO
CHUCTEMBI JIMHEWUHBIX YPABHCHUU.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB.

IIprMeHeHne ypaBHEHNM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a49 ¥ 337124 U3 Pa3IMYHbBIX 001aCTel HAYKH M PEAIbHOM JKU3HHU.

DOyHKUNH U TPAPUKH

Oynukmus. [lepuonnueckue Qynkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MEHUMYMBI QyHKITMH. Hanbomnbiniee 1 HanMeHblllee 3HaYeHUE (PYHKITUU
Ha MPOMEXKYTKE.

Tpuronomerpuueckre GyHKIINH, UX CBOWCTBA U TpaduKu.

[lokazatenbHass u norapudmuyeckas (QYHKIHH, WX CBOWCTBA H TPAPUKH.

Hcnonb3oBanne rpadukoB GyHKINN 15 pEIICHUS] YPAaBHEHUH 1 THHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (QyHKIUN 171 UCCIENOBAHHUS TPOIECCOB U
3aBUCHUMOCTEM, KOTOPbIE BOZHUKAIOT MPU PEIICHUH 3aa4 U3 APYTUX yUeOHBIXITPEAMETOB
Y pEAIbHOM KU3HU.

HayvaJjia maTeMaTH4eCKOro aHaJIu3a
HenpepoiBuble ¢QyHkuuu. MeToj HHTEpBalIOB JJIsl PELICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 GU3NUECKUA CMBICT IPOU3BOTHOM.
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[IpousBoaHble 31eMeHTapHbIX (YHKUUA. DOPMYIIbI HAXOXKACHUS MPOU3BOIHOM
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHue NpOU3BOJHONW K HCCIEAOBAHMIO (PYHKIMII HAa MOHOTOHHOCTH H
AKCTpeMyMbl. Haxoxx/1eHre HanbOoIbIIero U HAMMEHBLIETO 3HaUeHHs (PYHKIIUH Ha OTPE3KE.

IIprMeHeHue poru3BOAHON ISl HAXO0XKACHHs HAWIY4LIEro peleHus B IPUKJIIAIHbIX
3aJa4ax, JUisl ONPeNeIeHNUs CKOPOCTH MIPoLEecca, 3aJaHHOr0 (popMyJIoN WK IrpaduKoM.

[lepBooOpa3znas. Tabnuua nepBooOpa3HBIX.

Wurerpan, ero reoMmeTpudeckuil U (pusmdyeckuid cMpici. Beluncienue uHrerpana
no popmyne Horotona—JIeitbuuna.

NPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce 00ydaroniuics moayduT CICAYIOMIUE TPEIMETHBIC
pe3yabTaThL:

Yucjaa v BLIYMCJIEHUA:

OTIEPUPOBATH MOHSATHUSAMU: PAIIMOHAIBHOE U ICUCTBUTEIHLHOE YUCII0, 0OBIKHOBEHHAS
U JIeCATUYHAS P00k, MPOIICHTHI;

BBITIOJIHSITH apr(METUUECKHE OMEpalH ¢ PallMOHATBHBIMU U JEHCTBUTEILHBIMU
YHUCJIaMU;

BBITIOJIHSITH IPUOJIMKEHHBIC BBIYUCIICHUS, UCTIOIB3YS MTPaBHUIIa OKPYTJICHUS, 1eJ1aTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

OTIEPUPOBATH TOHATUSIMU: CTENEHb C IIEJbIM IOKa3aTejieM, CTaHAapTHas ¢gopma
3alMCU  JICMCTBUTEIILHOIO YHCJA, KOPEHb HATYPAIBHOW CTENEHH, WCIOJIb30BATh
MOAXOAAIIYI0 (OopMy 3aITUCH ACHCTBUTEIBHBIX YHCEIN JJIS PEIICHHS MPAKTUYECKUX 3a/1a4
Y MPEACTABJICHUS TAHHBIX;

ONECPUPOBATH IOHATHUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO VIIIA,
UCITIOJIB30BaTh 3alKCh IPOU3BOJLHOIO yIjla 4Yepe3 oOpaTHhIE TPUTOHOMETPHUUYECKHE

byHKIIH.

YpaBHeHUs] M HEPABEHCTBA:

ONEPUPOBATh IMOHATUSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEIIOE,
palMOHAIBHOE, HPPALMOHAIBHOE YPAaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBITIONIHATH MPEoOpa30BaHUsT TPUTOHOMETPUYECKUX BBIPAKCHUH U  peIIaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS,

BBITIONIHATH MPeoOpa3oBaHMsl IENBIX, PAlUOHAIBHBIX U  HUPPANUOHATBHBIX
BBIPQKCHUN W PEIaTh OCHOBHBIC THUIIBI LEJIBIX, PAUMOHAIBHBIX U HPPALMOHATIBHBIX
YPaBHEHUW U HEPABEHCTB;

MIPUMEHATh YPAaBHEHHS M HEPABEHCTBA [JI PELICHHS MAaTEMAaTUYECKUX 3a/a4d U
3a/1a4 U3 pa3IUYHbIX 00JIaCTe HAYKU U PeasibHON KU3HHU;

MOJICIMPOBATh peajibHbIE CUTYyallMU Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAXKEHUS,
YpPaBHEHUs, HEPABECHCTBA IO YCIOBHUIO 3aJ1a4d, HCCIEAOBATH ITOCTPOEHHBIE MOJIEIIH
C UCIIOJIb30BaHKMEM aIlfapara ajareopsbl.
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DyHKIUH U rpaukn:

ONEpUPOBATh MOHATUAMU: (YHKIMS, CIOCOObI 3adaHus (QYHKIUH, 00JACTh
OIpEJIEICHHs] U MHOXKECTBO 3HaU€HUN (PyHKIUU, IpaduK QyHKIMU, B3aUMHO OOpaTHBIE
dyHKUMH;

ONEepUPOBATH MOHATUAMM: YETHOCTh W HEUYETHOCTh (PYHKUUHU, HYIH (DYHKIMH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

MCII0JIb30BaTh rpaduKu PYyHKIUHN AJ PEIICHUs YpAaBHEHUM;

CTPOUTh M YWUTaTh TpadUKU JUHEHHOW (yHKUMM, KBaJpaTUYHOW (PYHKUUH,
CTeNeHHOW (PYHKIIUU C IEJIbIM MTOKa3aTeNEeM;

UCIOJIb30BaTh rpaduku QYyHKIUN AJId UCCIEJOBaHUS TPOLECCOB U 3aBUCUMOCTEN
OpU pelIeHUH 3a7a4 U3 JIPYTruX YYEOHBIX MPEIMETOB U peallbHOM >KU3HU, BBIpAXaTb
(dopMynamMu 3aBUCUMOCTH MEK]Ty BETUUYMHAMMU.

Havasa MmaTeMaTH4eCcKoro aHajim3a:

OTIEPUPOBATH  TMOHATHIMU: MOCJICIOBATeIbHOCTh,  apudmernyeckas U
reoMeTpUYeCKas MPOrPecCuu;

OTIEPUPOBATH MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAS T€OMETPUYECKAsl IPOTPECCHs,
cyMMa 0€CKOHEYHO YObIBaIoIEl TeOMETPUUYECKOIN IPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCO0AMH;

UCIIOJIb30BaTh CBOMCTBA TOCIEOBATENIBHOCTEH M TPOTpeccUid g peleHus
peaNbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, OIEPAIIMU HAJl MHOXECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJig ONHUCAHUs PeaTbHBIX
IIPOIIECCOB M SIBICHUM, MPU PEIICHUHN 3a7a9 U3 JPYTUX yUeOHBIX MPEIMETOB;
ONEPUPOBATH MOHATUSIMU: ONIPEJICTICHUE, TEOPEMA, CIEJCTBUE, J0KA3aTEIbCTRO.

K xoniry o0yuenus B 11 kiaacce oOydaromuiicss HOTYYUT CASAYIOMINUE MPEAMETHBIC
pe3yJIbTaThI:

Yucja ¥ BbIYHCJIEHHUA:

ONEpUPOBATH MOHATUAMU: HATYypaJbHOE, IEJI0€ YHCIIO, WCIOJIb30BaTh MPU3HAKH
JNEIMMOCTH LEIBIX YHUCEJI, PA3JI0KECHUE YHCJIa HA MPOCTHIE MHOXXHUTEIH JJISl PEIICHUS
3ajad4;

ONEPUPOBATH MOHITUEM: CTEIICHB C PALIMOHAIBHBIM ITOKA3aTEJIEM;

OTICPHPOBATh TOHATHAMH: JIOTApU(PM YHCIIA, JCCATHYHBIE W HATypaIbHBIC
norapugMsbl.

YpaBHeHUs] 1 HEPABEHCTBA:

MPUMEHSTh CBONCTBA CTENEHU I MPEoOpa3OBaHMs BBIPAXKEHUH, OMEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPaBHEHHWE M HEPABEHCTBO, PENIATh OCHOBHBIE THIIBI
MOKA3aTeJNbHbIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATH IPE0OPa30BaHMs BEIPAXKEHUHN, COAEPKAIIKX JorapudMbl, ONIEpUpoBaTh
MOHSATUAMU: JIOTAPU(PMUUYECKOE YpPABHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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Jorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

HaXOAUThb PELICHUS IPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATh IIOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€ pelIeHHUeE,
HCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUM ISl PELICHUS IPAKTUYECKUX 3a1a4;

HaXOAUTh pELICHUs MPOCTEHIINX CHUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YpPaBHEHUIN U HEPABEHCTB;

MOJICJIUPOBATh pealibHble CUTYallUH Ha S3bIKE alNreOpbl, COCTABIATH BBIpAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3aJa4d, UCCIEI0BATH IIOCTPOCHHBIE
MOJIENIM C UCIOJIb30BAHMEM amnmnapara anreOpsl.

DyHKIUM U rpaukn:

ONEepUPOBATH MOHATUSAMU: NIepHoanYecKas (QYHKIHS, TPOMEKYTKA MOHOTOHHOCTHU
(GYHKIMU, TOYKM DSKCTpeMyMa (YyHKIMHM, HAuWOOJblIee M HaUMEHbIIee 3HAUYCHMS
(GYHKIMU Ha TPOMEXYTKE, UCIOIb30BaTh UX IS MCCleNOoBaHUs (DYHKLIUHU, 33aJlaHHON
rpadukom;

ONEepUpOBaTh  MOHATUAMM: TpadUKU  TOKA3aTEeNbHOH,  JorapupMUyYecKoOn
U TPUTOHOMETPUYECKUX (PYHKIUH, M300pakaTh UX Ha KOOPAMHATHOW TJIOCKOCTH H
UCIIOJIb30BAaTh ISl PELICHNS] YPABHEHUM U HEPABEHCTB;

N300pakaTh Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKu JIMHEHHBIX ypaBHEHHH U
UCIIOJIB30BATh UX JUIA PELICHUS CUCTEMBI JIMHEHHBIX YPABHEHU;

UCMOJIb30BaTh IPAPUKU (PYHKIMM JUIsI UCCIIET0BAaHUS IPOIIECCOB U 3aBUCUMOCTEM
U3 IpYruX Y4eOHBIX AUCLHUIUIMH.

Hauana maTemaTH4ecKkoro aHajamnsa:

ONEepUpOBaTh TOHATUAMH: HENpephiBHas (QYHKIUA, MPOU3BOAHAS (PYHKIUH,
UCITOJIH30BaTh T€OMETPUUYECKUN M (DU3NUECKUH CMBICI TPOM3BOJIHON IS PEIICHUS
3a/1ay;

HaXOAUTh TPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHH;

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsI HUCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTH Pe3yJIbTaThl HCCIEIOBAHUS K IIOCTPOCHUIO TPaPUKOB;

WCIOJIB30BATh  NPOM3BOJHYK)  JUIA  HAXOXACHUS  HAWIY4dIlIEero  pPeUIeHUs
B IIPUKJIAIHBIX, B TOM YHUCJIE COUUAIBHO-DKOHOMUYECKUX, 3a/1a4aX;

OTIEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAS ¥ HHTETPAJI, TIOHUMATh T€OMETPUUECKHM
1 (PU3UYECKUI CMBICT HHTETpAa;

HAaXOJUTh TEPBOOOPA3HBIC SJIEMEHTAPHBIX (YHKIUH, BBIUYUCIATH WHTErPal MO
dbopmyne Herorona—Jleiionua;

pelmarb NPUKIAJAHBIE 33Ja4d, B TOM YHUCJIE COLHAIBHO-O’KOHOMHUYECKOTO U
du3rUecKoro xapakTepa, CpeJICTBAMU MaTeMAaTHYECKOTO aHaJN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HaunmenoBanue KomnnuecTBo OcHoBHOE OCHOBHBIE BU/IbI DOnektpoHHbIe (1U(pOBHIEC)
pasnena(TeMbl) Kypca 4acoB COJIep>KaHue NEATEeIIbHOCTH 00YyUYaroIIXCst o0pasoBaTeIbHbIE PECYPChI
MHoxecTBa 14 MHoxecTBo, Hcnoab30BaTh TEOPETUKO- Poccuiickas aiexkTpoHHas
palnOHAJIbHBIX U ornepanuu MHO>KECTBECHHBIN anmnapart aJis IIKOJa
JIENCTBUTEIIBHBIX HAJl MHOJKECTBAMH. OIMCAHMUS XO/[a PELICHHS https://resh.edu.ru/subject/51/
uncel. PanuoHabHbIe Juarpammb ditnepa— MaTeMaTHYECKUX 3a/1a4, a
ypaBHCHIA 1 Benna. TaK)Ke peaJIbHBIX MPOIIECCOB U
HCpaBeHCTRA PanmonanpHbIe YucHa. | SBJICHUM,IPHU PEIICHUH 337124
OOBIKHOBEHHBIEH U3 IPYTUX y4eOHBIX
JECATUYHBIE TPOOH, IPEAMETOB.
IPOLICHTBHI, OnepupoBaTh NOHATHSIMH:
OeCKOHEYHbIE palKOHAIBHOE YUCIIO,
NEPUOINYECKUE JNEUCTBUTEIIBHOECUYHCIIO,
TpoOu. 0OBIKHOBEHHAsI IPOOBb,
Apudmerndeckue JeCATHYHAS IPOOb, TPOIICHTHI.
onepanumnuc BoinosHaTh apudmeTnueckue
palrOHAIbHBIMU OTEpAIMU C PAlIMOHATIBHBIMU U
YUCJIaMu, JNEUCTBUTEIILHBIMU YUCIIAMU;
npeoOpa3zoBaHUs NpUOIMKEHHBIE BBIUMUCIICHUS],
YHUCJIOBBIX UCIIONB3Ys TpaBUiia
BBIPAKCHU . okpyrieHus. Jlejaars

[Ipumenenue apodeit
Y TIPOIIEHTOB JIJIst
pEIICHUS TPUKIIATHBIX

NPUKUAKY U OLEHKY
pe3yJabTaTa BhIUYMUCICHUM.
OnepupoBaTh NOHATUAMMU:

19



https://resh.edu.ru/subject/51/

denepanbHas pabodas nporpamma | MatemaTuka

. 10-11 xyraccel (6a30BBIN YPOBEHB)

3a7a4 U3 Pa3INIHbIX
OoTpaciiell 3HaHUN U
pEATBHOU KU3HU.
JIeCTBUTEIIbHBIC
yucia. PanuonanpHbie
U UPpALMOHATILHBIC
qyucha.
Apudpmernyeckue
onepanumnc
NEeWCTBUTEIILHBIMU
YUCTIaMU.
[TpubnmxEnnbIC
BBIYMCIICHUS, TPaBUja
OKpYTJICHUS,
NPUKHJIKA U OLIEHKA
pe3yibpTara
BBIYHCJICHUM.
ToxxnectBa n
TOKJIECTBEHHBIE
npeoOpa3oBaHusI.
YpaBHEHHE, KOPEHD
ypaBHEHUS.
Hepasencrso,
pelieHue
HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenne nensix u
JTpoOHO-

TOXIECTBO, YPABHEHHUE,
HEPABEHCTBO; LIEJIOE U
pallMOHAIIBHOE YPaBHEHUE,
HEPABEHCTRBO.

BbInoaHATH
npeodpa3oBaHMS LICJIBIXU
palMOHATBHBIX BBIPAXKEHMUIA.
PemiaThe OCHOBHBIE THUIIBI
HENBIXUPPAOHATIBHBIX
yYpaBHEHUW U HEPABEHCTB.
IIpuMeHATH paluoOHaIbHbBIC
YpaBHEHUS U HEPABEHCTBA
JUISL peLLIeHUs
MaTeMaTUYECKUX 3a7ay U
3a/1a4 U3 pa3INdHbIX o0JacTei
HAYKHUM PEAIbHOM KU3HU

20
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paLMOHAIBHBIX
YpPaBHEHUH U
HEPABCHCTB

@OyHKIMHU U rpad UK.
Crenenbc Lenbm
nokasaresjieM

OyHKIUS, CIOCOObI
3aaHusl QYHKIIUH.
B3aumHo oOpartHbie
¢ynkuuu. I'padux
byHKIUY.

OO6nacTp onpeesICHUS

1 MHOKECTBO
3HaYCHUHN (QYHKIIUH.
Hynu pynkumm.
[IpomexyTku
3HAKOITOCTOSTHCTBA.
YETHbIC U HEUETHBIC
¢bynkiuu. Crenens ¢
II€IBIM ITOKA3aTEeIIEM.
CranpmaptHas ¢popma
3alncu
JICUCTBUTEIILHOTO
Yypca.
Hcnonp3oBanue
oAXOAAIIEH (hOPMBI
3aIuCH
JIEUCTBUTEIIBLHBIX
qucen

JJISL peIICHUS
MPaKTUYECKUX 3a7Iaun

OnepupoBaTh NOHATHSIMH:
byHKIMSA,CIIOCOOBI 3aJaHUs
(GbyHKUMHU, B3aUMHO OOpaTHbIE
byHK1MU, 00JaCTh
OTIPE/ICIICHHS] U MHOXKECTBO
3HauYeHUU (PyHKIMH, rpaduk
byHKIMY; 4ETHOCTH U
HEYETHOCTH (DYHKITUH, HYJIH
GYHKIMH, TPOMEKYTKU
3HAKOIIOCTOSTHCTBA.
BoInoJHATH
npeodpa3oBaHMs CTEIICHEH C
LEJIbIM TIOKA3aTEeJIEM.
Hcnonp30BaTh CTAaHIAPTHYIO
dbopmysanucu
JEUCTBUTEIILHOI'O YHUCIIA.
dopMyIHpoBaThH

U WLITIOCTPUPOBATH
rpadu4ecKu CBOMCTBA
CTENICHHOW (DYHKITHH.
BripaxaTts popmyaamMu
3aBUCUMOCTUMEXKITY
BEJIMYMHAMH.
HUcnoan3oBath Hu(ppoBbie
PeCcypChLIA IOCTPOCHUS

Poccuiickas dieKTpoHHas
IIIKOJ1a
https://resh.edu.ru/subject/51/
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IpeICTaBICHUS
JAHHBIX.

CrenenHas QyHKIMS C
HaTypalbHBIM U
LIEJIBIM [10Ka3aTeJIeM.
E€ cBoiicTBa u rpadux

rpadukoB GyHKUHUU U
M3YYEHUS UX CBOKCTB

Apudpmernyeckuii
KOPEHb

N—OM CTENEHHU.
UppaunonanbHbie
yYpaBHEHUSIU
HEpaBEHCTBA

18

Apudpmernyeckuit
KOPEHb HAaTypaJlbHOMN
crerneHu. JlencTBus
¢ apu(HMETHICCKUMHU
KOpHSAMU N—01
CTEICHH.

Pemenue
VppalvOHAIIbHBIX
YpPaBHEHUNH
HEPAaBEHCTB.
CgoiicTBa u rpaduk
KOpHS N-OMCTEINECHU

DopMyIHMpOBaTD,
3allUCbIBATHB
CHUMBOJINYECKOil popMme

Y WJIIOCTPUPOBATH
npuMepaMu

CBOMCTBA KOPHA N-OU CTENEHH.
BoinoaHsaTh IpeoOpazoBaHus
VMPPALMOHAIIBHBIX BBIPAKCHUN.
PemiaTtb OCHOBHBIC THIIBI
VMppallMOHAIIBHBIX YPaBHEHUM
Y HEPABEHCTB.

IIpumeHATH 1J151 pelieHust
Pa3JIMYHbIX 33124
HppalMOHAIbHBICYPABHEHUS U
HEPAaBEHCTBA.

CTpouTthb, YUTATH TpaduK
KOPHS N-OMCTEICHMU.
HUcnoab3oBaTh nnugpoBbie
pecypcebIIs NOCTPOCHUS
rpaduKkoB QyHKIUN U
M3Yy4YEHHUS UX CBOWCTB

Poccuiickas dieKTpoHHas
nIKosia
https://resh.edu.ru/subject/51/
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DopMyJIbl 22 Cunyc, KOCUHYC U OnepupoBaTh NOHATUSIMU: Poccuiickas asiekTpoHHast
TPUTOHOMETPHUH. TAHT'€HC YUCIOBOTO CHUHYC,KOCHHYC U TaHI'€HC IKkosia
TpHrOHOMETPUYECKHE aprymenTa. ApKCHHYC, | MPOHM3BOJILHOTO yIJIa. https://resh.edu.ru/subject/51/
ypaBHEHUS ApPKKOCHHYC Hcnouab3oBaTh 3an1UCh

Y APKTaHT€HC IIPOU3BOJIBHOIO YIJIA YEPE3

YHICIIOBOTO apryMeHTa. | oOpaTHbIE

Tpuronomerpuueckasi | TPUTOHOMETPUUYECKHUE

OKPYXHOCTb, byHKIIH.

OIIpELIECIICHUE BhINOJIHATH

TPUTOHOMETPUYECKUX | Mpeodpa3oBaHUsA

(GYHKIMI 9HCIIOBOTO TPUTOHOMETPUUECKUX

apryMeHTa. BbIpaKeHU M. PemiaTh

OcHOBHbIE OCHOBHBIE THIIBI

TPUTOHOMETPUYECKUE | TPUTOHOMETPUUYECKHX

bopMyIIbL. YpaBHEHHI

[IpeobpazoBanue

TPUTOHOMETPUUYECKUX

BbIpaKeHU M. Perienue

TPUTOHOMETPUYECKUX

YpaBHEHUU
[TocnenoBarenbHOCTH ) [TocnenoBarenpHOCTH, | ONEPUPOBATH MOHATHAMM: Poccuiickas anmekTpoHHas
M IIporpeccun CIOCOOBI 3aJaHUs IMOCJI€I0BATEIbHOCTD, IKoJia

IIOCNIEI0BATEIBHOCTEH. | apu()METHUECKAS 1 https://resh.edu.ru/subject/51/

MOHOTOHHBIE reoMeTpHUYECKast

[OCJIEIOBATEIBHOCTU. | MPOrpeccui; 0ECKOHEUHO

ApudmeTtnyeckas u yObIBaroasreoMeTpuuecKas

reoMeTpUIECKast Iporpeccusi, Cymma

IIPOTPECCHUH.
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beckoneuno
yObIBaroIas
reoMeTpuyecKas
IpOrpeccusi.
CyMMma GeCKOHEUHO
yObIBaromen
T€OMETPUUYECKOU
MIPOTPECCUMU.
dopMyJia CIOKHBIX
MPOIICHTOB.
Hcnone3oBanue
POTPECCUu s
pelIeHns peabHbIX
3a/1a4 MPUKIAJTHOTO
Xapakrepa

OeckoHEeUHO yObIBaromen
reOMETPUUECKOHN IPOrPECCUH.
3axaBaTh
MOCJIEIOBATEIbHOCTH
pa3IMYHBIMU CIIOCOOAMU.
IHpumensats popmyay
CJIOKHBIXTIPOIEHTOB J1JIs1
peleHusi 3a7a4 U3 peaabHON
IPAKTHUKH

(c ucnonb30BaHUEM
KQJIBKYJISITOPA).
Hcnoab3oBaTh CBOMCTBA
MOCJIEIOBATEIbHOCTEN U
IPOrPEeCCHii ISl peleHus
peaNbHBIX 33aUNPUKIIATHOTO
XapakTepa

[ToBTOpEHME, 3 OCHOBHBIE TOHATHS IIpuMeHsATH OCHOBHBIE Poccuiickas asiekTpoHHas
o0b6o01ieHue, Kypca aireOphIu Hadal | TMOHSTHS KypcaanreOpsl U IKoJ1a
CHCTEMaTHU3aIIUs MaTeMaTHYECKOTO HayaJl MaTeMaTHYECKOTO https://resh.edu.ru/subject/51/
3HAHHUU ananm3al0 kmacca, aHaM3a IJis peIICHHs 3a7a9
00001eHne U3 pEATbHON KUZHH U IPYTUX
U CHUCTeMAaTH3aIus IIKOJIbHBIX TUCIIUTIIINH
3HAaHUU
OBIIEE 68
KOJIMYECTBO
YACOBIIO
[TPOTPAMME
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11 KUIACC
HaunmenoBanue KomnnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DOnektpoHHbIe (1U(pOBHIEC)
paznena(Temsbl) Kypca 4acoB CoJIepKaHHe JEeSATEIbHOCTU 00YHaONINXCS o0Opa3oBaTeIbHbIE PECYPCHI
CreneHs ¢ 12 Crenens ¢ ®opMyIHpPOBATH, Poccuiickas anexTpoHHast
panroOHaAJIbHBIM pauroOHaAJIbHBIM 3anMcbIBAaTHB KoJIa
MOKa3aTesIeM. MOKa3aTesIeM. CUMBOJIHYECKOil popme https://resh.edu.ru/subject/51/
IToxa3arenbHas CBoliCTBa CTEIIEHU. Y WLJIIOCTPUPOBATH
byHKIMS. [IpeoGpazoBanue npuMepaMu
IToka3zarenbHbie BBIPAKECHUM, CBOMCTBA CTEIICHMU.
ypaBHEHUS U CoJIepIKaInux IIpumeHsiTH CBOCTBA
HEpaBEHCTBA panuoHalIbHbIE CTENEHU JJIA TpeoOpa3oBaHus
CTEIICHH. BBIPAKEHU .
[Toka3arenpHble DopMyJIHPOBATH
YpaBHEHUSHU U WIIOCTPUPOBAThH
HEPABEHCTBA. rpagpuvecku
[Toka3arenpHas CBOMCTBA IMOKAa3aTEIbHOU
byHKIMsA, €€ CBOMCTBAa | (PYHKIIHH.
u rpadux PemaTb OCHOBHBIE THIIbI
MOKa3aTeIbHbIX YPaBHEHUNH
HEPaBEHCTB.
HUcnoas3oBars HU(PpPOBLIE
pecypebLLIA TIOCTPOEHUS
rpaduKoB GyHKIIHNA U
M3Yy4YEHHS UX CBOWCTB
Jlorapudmudeckas 12 Jlorapudm uucna. ®opMyJIMpPOBATD, Poccuiickas snekTpoHHas
byHKIMS. JlecsiTnunbien 3aMMCbIBATHB IKOJIa
Jlorapupmudeckue CHMBOJIHYECKOii (hopme https://resh.edu.ru/subject/51/
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YPaBHEHHUSU HATypaJIbHBIC Y WTIOCTPUPOBAThH
HEpPABEHCTBA JaorapupMsl. NpUMepaMu
[IpeoGpazoBanue CBOIicTBa Jlorapudma.
BBIPAXCHU, BbInoHATH 1peoOpa3oBaHus
COZIepIKaIUX BBIPA)KEHU U, COAEPIKALINX
JaorapupMsl. Jorapu(pMBbl.
Jlorapudgmuueckue P®opmyJHMpOBATH U
YpaBHEHUSAU WIJIIOCTPUPOBATH
HEPABEHCTBA. rpagm4ecKu CBOMCTBA
Jlorapudmuyeckas JorapupMUYecKoil PyHKIUH.
¢bynkuus, e€cBoiictea | PemaTbh OCHOBHBIE THIIBI
u rpadux Jorapu(pMUYECKUX YPaBHEHH
Y HEPABEHCTB.
Hcnoan3oBats nHu(pposbIe
PeCypChIIIA IOCTPOEHUS
rpadukoB GYHKIIUN 1
M3YYEHHS UX CBOWCTB.
3HAKOMHTBCH ¢ HCTOPHUE
pa3BUTHUAMATEMATHKN
Tpuronomerpuueckue Tpuronomerpuueckue | OnepupoBaTh Poccuiickas anmekTpoHHas
GyHKIMT ¥ UX (GYHKIIMY, NXCBOWCTBA | MOHSATHEM IEPUOANYECKAs urkonia
rpaduKy. ¥ rpaduKy. DyHKIWS. https://resh.edu.ru/subject/51/
Tpuronomerpuueckue [Ipumepsr CTpoutb, aHAIM3HPOBATD,
HEPABEHCTBA TPUTOHOMETPUYECKUX | CPAaBHUBATH Ipaduku
HEPaBEHCTB TPUTOHOMETPUYECKUX
byHKIMIA.
dopMyIMpoOBaThH
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U WIIOCTPUPOBATH
rpapu4ecKUCBONCTBA
TPUTOHOMETPUUECKUX

byHKIUH.

Pemarp npocrenmue

TPUTOHOMETPUUYECKHUE

HEpPAaBEHCTBA.

Hcnoab3oBath rpaguku s

pericHus
TPUTOHOMETPUYCCKHUX
HEPaBEHCTB.
Hcnoan3oBatsh Hu(ppoBbie
pecypebLIA IOCTPOSHUS
rpauKkoB QYHKIIUN U
U3YYEeHHS X CBOMCTB

[TponzBoaHas.
[Tpumenenune
MPOU3BOTHOU

24

HenpepriBHbIe
byakuu. Meton
UHTEPBAJIOB IS
pEIIeHNs] HEPaBEHCTB.
[IponzBoanas
byHKIUY.
['eomeTprueckuii u
(U3UICCKUICMBICIT
IIPOU3BOJAHOM.
[IpownsBoaHbIE
3JI€MEHTapPHBIX
byHKIMIA.
[IpownsBoaHAs CyMMBI,

OnepupoBaTh NOHSITUSIMU

HerpepbIBHAS () YHKITUS;
pou3BOIHASI () YHKITUH.
Hcnoab3oBath
F€OMETPUYECKUIN

U PUBHYECKHUIA CMBICIT
IIPOU3BOAHOM IS PEIICHUS
3ajad.

HaxoauTh nNpon3BOIHBIE
DIIEMEHTAPHBIX PYHKITUH,
BBIYHMCJATBHIIPOU3BOIHBIC
CYMMBbI, IPOU3BEICHHUS],
Y4acTHOTO (DYHKIUH.

Poccuiickas asekTpoHHas
IKosa

https://resh.edu.ru/subject/51/
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IPOU3BEICHUS,
YacCTHOIO (DYHKIIUM.
[Ipumenenue
ITPOM3BOTHOMK
UCCJIEI0BAHUIO
byHKIMI

Ha MOHOTOHHOCTH U
AKCTPEMYMBI.
Haxoxnenue
HanOOJIBIIIETO

Y HAUMEHBIIIETO
3Ha4YeHUsS (PyHKIIMUHA
OTpE3KE.
[Ipumenenune
IPOU3BOAHOM IS
HAXOKJICHHUS
HAWJTYYIlEro
pelieHus B
NPUKIAIHBIX 3a7a4ax,
JUIS1 OTIpEIETICHUS
CKOPOCTH MpoLECca,
3aJ1aHHOTO (hOPMYIION
W rpaguKomM

Hcnoab30BaTh IIPOU3BOIHYIO
JUTsL KcclienoBaHusl QyHKLINUU
Ha MOHOTOHHOCTb U
AKCTPEMYMbL, IPUMEHATH
pe3yabTaThbl HCCICA0BAHUSA K
MIOCTPOEHHIO

rpaduKoB.

IIpuMeHsITh NPOU3BOAHYIOIIIS
HAXO0KJICHHS] HAUJTy4IlIEro
penieHus B MPUKIaJAHbIX, B TOM
YHCJIE COLIMAIBHO-
HPKOHOMUYECKUX, 3a7a4ax.
3HAKOMHUTBLCS ¢ UCTOPHUEH
pa3BUTHA MAaTEMATUYECKOT O
aHanau3a

HNuTterpan u ero
MIPUMEHEHHUS

[lepBooOpa3Hasi.
Tabaua
nepBOOOpa3HbIX.
HNurerpan,
F€OMETPUYCCKUI

OnepupoBaThb NOHATUAMU
nepBooOpa3Hasi, UHTErpal.
Haxomxutb nepBooOpa3Hbie
AJIEeMEHTAPHBIX (PYHKIUIA;
BBIYHMCJIATBUHTETPAT MO

Poccuiickast anekTpoHHas
1IKosia

https://resh.edu.ru/subject/51/
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U (PU3HYECKHUI CMBICI

¢popmyiae Herorona—

UHTErpaa. JleitOuu1a.
Brruucnenue 3HAKOMHTBCH ¢ HCTOPHUEH
WHTErpasa rno Pa3BUTUAMATEMATUYECKOTO
dopmyneHproToHA— aHanu3a
JleriOnuna
Cucrtembl ypaBHEHUI 12 CucreMbl TUHEHMHBIX OnepupoBaTh NOHATHAMU: Poccuiickast a3nekTpoHHast
YpPaBHEHUM. CHCTEMAJIMHEWHBIX YPABHEHUM | IIKOJIA

Pemenve npukiaaHbIx
3aaa4

C TIOMOIIBIO CUCTEMBI
JIMHEVUHBIXyPABHECHU .
Cucremsl 1
COBOKYITHOCTH LIETIBIX,
palMOHAJIbHBIX,
UPPALMOHAIIBHBIX,
MOKa3aTEeNbHBIX,
JorapupMuIECKuX
YpaBHECHUH U
HEPABEHCTB.
Hcnonb3oBanue
rpaduKoB QyHKITUH
JUISL PELICHUS
YPaBHEHUU U CUCTEM.
[Iprumenenue
yYpaBHEHUH, CHCTEMU
HEPABEHCTB K
PELICHUIO

U €€ pelIeHue.
Hcnonb3oBarth cucremy
JIMHEUHBIX YPaBHEHUH IS
peueHns

PaKTUYECKUX 3a7ay.
Haxonurs pemieHust
MPOCTEUIINXCUCTEM U
COBOKYITHOCTEN pallMOHAJIbHBIX
ypaBHECHUH

Y HEPABEHCTB.
Hcnoab3oBaTh rpaduku
GYHKIMNAIS peIeHUs
YPaBHEHHM.

MopaenupoBaTh peajbHbIe
CUTYallUMHA SI3bIKE aJIreOpBl,
COCTaBJIAATh BBIPAKECHMUS,
YPaBHEHHsI, HEPABEHCTBAU
CHUCTEMBI 110 YCIIOBHIO 3a/1a4H,
HCCIeA0BaTh MOCTPOCHHBIE

https://resh.edu.ru/subject/51/
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MaTEMaTHICCKUX
3a/a4 U 3a7a4 U3
pa3IUYHbIX 00acTeit
HayKU

Y PEAIbHOM KU3HU

MO/ eJTUC UCTIOJIb30BaHHEM
anmnapara anreopbl

HatypanbsHbie u 6 HatypanbsHbie u OmnepupoBaTh NOHSITUSIMU . Poccwuiickas 3nekTpoHHAs
1eJIbIC YKCIIa IeJTbIC YUCIIA B HATypaJIbHOE YHUCIIO, 1IEI0e 1IKOJIa
3a/1a9ax U3 PeaNbHON yrcio. Mcnmosib30BaTh https://resh.edu.ru/subject/51/
YKU3HHU. TPU3HAKH JCITMMOCTHUIICIIBIX
[Tpu3HaKK TETUMOCTH | YHCEJI, Pa3I0OKEHUE YHCIIa
IEJTBIX YUCEIT Ha TPOCTHIC MHOXKHTEITHU JIJIS
penieHus3a1a4y
[loBTOpEHuUeE, 18 OcCHOBHBIE MTOHATHUSA PemaTs npukiaaaabie 3aaaun | Poccuiickas snexkTpoHHas
o06o01eHue, Kypca ainreopbiu U3 pa3IMYHBIX 00JlacTel HayKu | LIKOJIa
CUCTEMATU3ALIMS Hayall U pEaJTbHOM JKM3HU C TTIOMOIIBIO https://resh.edu.ru/subject/51/
3HAaHUU MAaTEMATUYECKOTO OCHOBHBIX TTOHSITHM Kypca
aHajaus3a, anreOpbIv Havya
00001IeHNE U MaTeMaTUYECKOr0 aHaJIn3a.
CUCTEMAaTH3AINS BbI0upaTh ONTUMABHBIC
3HAHUU CIOCOOBIBBIUNCIICHUH.
Hcnoan3oBaTh AJs1 penieHus
3a/1a4ypaBHECHMsI, HEPABEHCTBA
Y CUCTEMBI YPaBHEHU,
CBOICTBa QYHKIIUNA U
rpadukoB
OBIIEE 102
KOJIMYECTBO
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YACOB IIO
I[TPOI'PAMME
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DOEJTEPAJTBHAS PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCThYyueOHOTO Kypca TEOMETpUHM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus OOYyCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJbTaTOB OOYYEHUS TEOMETPHH B HAMPAaBICHUH JIMYHOCTHOTO
pa3BuTUa oOywarmmuxcs, QopMuUpoBaHUS (YHKIIMOHAIBHOM MaTeMaTH4eCKOMN
IPaMOTHOCTH, M3yYCHHUS JNPYTUX yUeOHBIX TUCIUILIMH. Pa3BuThe y oOydaromuxcs

NPAaBWIBHBIX TIPEJCTABICHUN O CYITHOCTH M TPOUCXOXKJICHHH T'€OMETPHUYCCKUX
aOCTpaKIWii, COOTHOIICHWHM pEaJbHOTO M WACAIBHOTO, XapaKTepe OTPaKCHHUS
MaTEMaTUYCCKOW HAYKOW SBJICHUH M MPOIECCOB PEATBHOTO MUPA, MECTE TE€OMETPHH
B CHUCTEME HAyK M POJIM MaTEeMaTHYECKOTO MOJCIMPOBAHKS B HAyYHOM TMO3HAHUU U
B MPAKTUKE CIIOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHUPOBO33PCHHUS 00YYAIOIINXCS, a
TaK)Ke Ka4eCTB MBIIICHUS, HEOOXOIUMBIX TSI aJJaliTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus SBISCTCS OJHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00IIEro

oOpa3oBaHHWs, TaK KakK O0OCCICYMBACT BO3MOXKHOCTh M3Y4YCHHUs KaK JUCIUTLINH
€CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlorndueckoe MblluUieHHe, (QOpMUPYEMOE TMpPU HU3YYEHHH OO0YyYaIOIUMHUCS
HNOHSITUMHBIX OCHOB F€OMETPUM W TOCTPOCHHUH ILIETIOYKH JIOTHYECKUX YTBEPIKICHUIM
B XOJI€ PEILICHUSI TEOMETPUUECKHX 3a/1a4, YMEHHE BbIJIBUTATh U ONPOBEPTaTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO IMKJIa,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JESITeNbHOCTH 4YesnoBeka. OpHeHTalus dYeloBeKa BO BpPEMEHU W
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COIUAIBLHOTO OBITHA, (hOopMa OTpaKEHUS
OKPYXAIOIIEr0 MHPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO MPEeoOpa3oBaHUs
NEeUCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3amMu OO0BbEIUHSET
pa3Hble BHUABl Y4eOHONH ©  TPYIOBOM  JEATEIBHOCTH, SIBISICTCS  OJHUMU3
mpo(ecCHOHaTbHO BAXKHBIX Ka4yeCTB, MOITOMY aKTyallbHa 3ajada (OPMUPOBAHUSIY
oOy4Jarommxcs MPOCTPAHCTBEHHOTO MBINIJIEHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJITOTOBKE K TMPAKTHYECKOM
JESTETHPHOCTH TI0 MHOTUM HAIPABICHUSM.

Ilens ocBoeHMs mporpaMMbl yaeOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHmsi — 001meoOpa3oBaTebHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAFOIIMXCS
gepe3  o0ecliedeHWE  BO3MOXXHOCTH  MPUOOPETEHHUS U HCIOJIh30BaHUS
CUCTEMATHYECKUX TEOMETPHUUECKUX 3HAHUW W JIEUCTBUMA, CTICIIM(PUIHBIX TE€OMETPHH,
BO3MOXHOCTH YCTICIITHOTO TPOJOJDKEHUS O0pa3oBaHMS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAaHUEM T€OMETPHH.

[IpuopuTeTHRIME 3a7adaMu  OCBOSHHs ydeOHOTro Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kimaccax sBIISIFOTCS:
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dbopMupoBaHuE MPEICTABICHHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

dbopMupoBaHuEe NPEACTABICHUS O MHOTOTPAHHUKAX W TejlaxX BpalleHUs Kak
0 BAXKHEUIIMX MATEeMaTUYECKUX MOJENAX, IMO3BOJSIONIMX ONHWCHIBATh W H3y4aTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHs pacllO3HaBaTh Ha 4yepTekaxX, MOJECISIX U B pealbHOM
MHPE MHOTOTPAHHUKH U Te€Jla BPAIlCHUS;

OBJIQJICHUE METOJIaMH pEIICHUs 3aJady Ha TIOCTPOCHUS Ha H300paX)eHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUS ONEpUPOBATH OCHOBHBIMU MOHATUSIMU
O MHOTOTPAaHHUKAX U TeJaxX BPAlI€HUs] U UX OCHOBHBIMU CBOICTBaMU,;

OBJIQJICHUE aJITOPUTMAMU PEIICHHS OCHOBHBIX TUIIOB 3ajaa4, (OpMUPOBAHUE
YMEHHSI TPOBOJUTh HECJIOXKHBIC J10KA3aTEJIbHBIE PACCYXKIACHUS B XOJ€ PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COJICpKaHUEM;

pPa3BUTHE HWHTEIJICKTYaJbHBIX M TBOPUYECKHUX CIHOCOOHOCTEH OOydYaronuxcs,
MO3HABATEJILHOM  aKTUBHOCTH,  HCCJIEAOBATEILCKUX  YMEHUW, KPUTUYHOCTHU
MBIIIJICHUS;

dbopmupoBanue (¢GYHKIMOHAIBPHOM TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPHUU:
YMEHHE pAaclo3HaBaTh IMPOSBICHHUS TE€OMETPUYECKUX TOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKMU3HEHHBIX CHUTYallUSX W NPU U3YYEHUU APYTHX
y4eOHBIX  MPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEl W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE T€OMETPUM U CO3[]aBaTh I€OMETPUUYECKHE MOJIEIH,
OPUMEHATh OCBOECHHBIM TE€OMETPUYECKUU amnmapar s peuieHus MNPaKTUKO-
OpUEHTHPOBAHHBIX 3a1a4, UHTEPIIPETUPOBATh U OLICHUBATH IOJIYYECHHBIEPE3YJIbTATHI.

OTnuuuTeIbHOM OCOOCHHOCTBIO TPOTPAMMBI IO TEOMETPUU  SIBIISIETCSA
BKJIIOYEHUE B KypC CTEPEOMETPUU B HAYaJle €ro WM3y4eHHUs 3ajlad, pelIacMbIX Ha
ypOBHE HHTYUTUBHOTO MTO3HAHUSA, ¥ ONIPEIeNEHHBIM 00pa30M OpraHu30BaHHas paboTa
HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHHS, CTUMYJUPYET MPOTEKAHHE WHTYUTHUBHBIX IIPOLIECCOB, MOTUBHUPYETK
JaJbHENIIEMY U3YUCHUIO IIPEAMETA.

[Ipeanourenne OTHAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHUs, TO
€CThb TEOPETUYECKUE 3HAHHUSI MMEIOT B CBOEM OCHOBE UYyBCTBEHHOCTBH IPEIMETHO-
MMPAKTUYECKON  JEATENIbHOCTU.  Pa3BuTuME MPOCTPAHCTBEHHBIX IPEACTABICHUN
y 00yd4arommxcsi B Kypce CTEpEOMETPHH TMPOBOIUTCSA 3a CUYET peIIeHUs 3aJadHa
CO3JJaHHE  TMPOCTPAHCTBEHHbIX  00pa3oB W  3aJay HAa  ONEpPUPOBAHUE
MpPOCTpaHCTBEHHBIMU oOpazamu. Co3manne o0paza MPOBOAUTCS C OMOPOU Ha
HarJIsiIHOCTh, @ ONEPUPOBaHUE 00pa30M — B YCJIOBHUSIX OTBJICUCHHS] OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUS €r0 HCXOTHOTO COAEPKAHUS.

OCHOBHBIMH  COJICpKATEIbHBIMU JIMHUSMU y4eOHOro Kypca «l'eoMeTpus»
B 10-11 «xmaccax sBastorcsa: «MuororpanHukm», «lIpsMple W TUIOCKOCTH
B IPOCTpaHCTBEe», «Tena BpameHus», «BEeKTOpbl U KOOpIMHATHI B IMPOCTPAHCTBE.
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dopMUpOBaHKE JOTHICCKUX YMEHHUIA PACTIPEEISIETCS] He TOIBKO TI0 COJEPIKATCILHBIM
JUHUSAM, HO U 0 TOJilaM 00y4YeHHUs Ha YPOBHE CPETHEr0 00IIero 0opa3oBaHus.

Conepxkanne o00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaMm
OCBOCHHS TIPOTPaMMBI TI0 TEOMETPHH, PACIPEACIEHHBIM TI0 ToJaM OOYyYCHWS,
CTPYKTYPHPOBAaHO TaKMM 0Opa30M, YTOOBI OBJIAJICHUE T€OMETPUICCKUMU TTOHSATUSIMHU
Y HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATEILHO U MTOCTYMATEIBHO, C COOIOICHHEM
MIPUHITUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAINCH B OOIIYIO0 CUCTEMY
TCOMETPUICCKUX MPEACTABICHUN 00yJaOIMUXCsl, pacuupsis U yriayomss e€, oopa3ys
NIPOYHBIC MHOKECTBEHHBIC CBSI3H.

OOmiee 4KMCIIO YacoB, PEKOMEHAOBAHHBIX IS HM3y4eHHUS Y4YeOHOro Kypca
«I"'eomerpus» — 102 yaca: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kinacce — 34
yaca (1 yac B HEJEIIO).

COIAEPKAHUE OBYUEHUASA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUA cTepeoMeTpuu. Touka, npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTne 06 aKCMOMATHUECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH
U CJIEACTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolnecs,
napajuielIbHbIE M CKpelnBaroluecs npsmMole. [lapanneabHoCTh NPAMBIX U INIOCKOCTEM
B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaJLIEIBbHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMOM W IJIOCKOCTU. YTUIBI € COHAIpPaBICHHBIMU
CTOpPOHAMH, yroJ MEXIy NpsMBIMU B MpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEM:
MapaJuIeNIbHbIC IUIOCKOCTH, CBOMCTBA IMapasuleibHbIX IUIOCKOCTEU. [Ipocreiimme
NPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadap, KyO, Mapaienenunes,
MOCTPOCHUE CEUCHUM.

[leprieHAUKYISIPHOCTD MPAMONM M IIOCKOCTH: NEPIECHAUKYJSPHBIE NPSIMBICB
MIPOCTPAHCTBE, NPSAMBIC MMAPAJUIEIBHBIE U MEPIECHAUKYISPHBIE K IUNIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJIAPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOM NMEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IIPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, TMHEWHBIN YroJ ABYTPAHHOTO yriia. [lepneHauKynsp 1 HAaKJIOHHbBIE: PACCTOSTHUE
OT TOYKHU JO ITUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTh. lIepneHauKyIsspHOCTh IUIOCKOCTEW: MPU3HAK MEePIEHAUKYISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa o TpEX nepreHauKyspax.

MHoOrorpaHHMuKH
[ToHATHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOIPAHHHMKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pAa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosbHas
Mpu3Ma, rpaHd U OCHOBaHMS MPHU3MBI, MpsAMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHAs MMOBEPXHOCTh Mpu3Mebl. [lapamnenenunesn, npssMOYTroOJbHBIN NapauIeIeIUIIe]
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u ero cpoictsa. [lupamuaa: n-yronpHas nupamuaa, TpPaHA U OCHOBAHHUE NHUPAMUIBL,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, MPaBUIIbHAS U yCE€UEHHAs NMUpaMHAA.
OneMeHTsl Ipu3Mbl W nupamuabl. [IpaBuiIbHBIE MHOTOIDAHHUKH: TIOHSTHE
MIPAaBWJIBHOIO MHOTOIPaHHUKA, MpPAaBUJIbHAS NpPU3Ma M MpaBUIbHAsA NHPAMHUIA,
MpaBWJIbHAs TPEYroJibHasl MUpaMuJa U IPaBWIbHBINA TeTpasap, Ky0. IlpencraBienue
O IPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, AOAEKa’Ap U ukocadap. CeueHus: MpUu3Msl
Y [IAPAMHUJIBI.

CummMmeTpuss B MNPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, HPIMOM,
IUIOCKOCTH. DJIEMEHThl CUMMETPHUH B MUpPaMUIAX, NapajlieNenuIenax, MpaBuiIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne 31eMeHTOB MHOTOIPaHHUKOB: pEéOpa, nuaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA/b
OCHOBaHMIA, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOMN Mpu3Mbl. [lnomaas 60koBoM
NOBEPXHOCTH W TIOBEPXHOCTH IMPABWJIbHOM MNHUpPaMHIbI, TEOPEMA O ILJIOIIAAH
yceuéHHoi nupamubl. [lorstue 06 o0béMe. O0BEM TUpaMuIbl, MPU3MBI.

[TonoOnupie Tenma B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX Tell.

11 KJIACC

TeJsia BpaleHust

Hunuaapryeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON TMOBEPXHOCTH,
0Ch HMWJIMHAPUYECKON ToBepxXHOCTH. L{umuuap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTb,
oOpazyrorias ¥ 0Ch, IJIOMIAIh OOKOBOU M TIOJIHOW MTOBEPXHOCTH.

Konnueckas moBEpXHOCTh, 0Opa3yrolIHe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKON moBepxHOCTH. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yromias u
0Cb, TUIOMIAAh OOKOBOI M MOJHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yolIre u
BBICOTA, OCHOBAHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa m map: ueHTp, paaumyc, AWAMETP, IUIOMIAAL TMOBEPXHOCTU ChEpHI.
Bszaumuoe pacmnonokenune chepsl M IIIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe,
IJI0IAIb ChEepHI.

N300pakeHne Te BpaleHus Ha TUIOCKOCTH. Pa3BEpTka mummHIpa U KOHYca.

KoMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHK, OMUCAHHBIHI
okoJ1o cepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK, WM TEJIO BPAICHUS.

ITonsitne 00 00BEMe. OCHOBHBIE CBOKMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumea u ciaeacTsus u3 He€. OO0bEM UIMHIpa, KOHYCA.
O0BEM mapa u TIoaab chepsl.

[Tomo6ubie Tenma B mpoctpanHcTBe. COOTHOMICHHWS MEXAY IUIOMIAIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus muuHApa (MapauIeTbHO W MEPIEHIUKYISIPHO OCH), CEYCHHSI KOHYyca
(mapamienbHOE OCHOBAHHIO M TIPOXOIAIIEE Yepe3 BEPIINHY ), CEUCHUS Iapa.
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BeKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHcTBe. CI0KEHUE W BBIYUTAHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuiio napauienenumnena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI ACUCTBUM C BeKTOpamu. IIpsiMoyrosbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BexTopa. [Ipocreiimue 3agaun B KOOpAUHATaX. YTOJI MEKY BEKTOPAMHU.
CkansgpHoe IpPOU3BEACHUE BEKTOPOB. BBIUMCIEHHE YIVIOB MEXIAY MPAMBIMH U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IIPY PELLIEHUU T'€OMETPUIECKUX 3aa.

NPEAMETHBIE PE3YJIBTATBI

K xonny ob6yuenus B 10 kiacce oOy4aromwuiicss TMOJYYUT CJICAYIOIINE
IPEIMETHBIC PE3yIbTaThI:

OIIepUPOBATH MOHATUSIMHU: TOYKA, TIPSIMas, INTIOCKOCTH;

NPUMCHSITh aKCHOMBI CTEPEOMETPHUH U CJCACTBUS W3 HHUX IPH PEIICHUU
TCOMETPUYCCKUX 3a/1a4;

OIEepUPOBATh MOHATUSAMHU: NAPAIICIBHOCTD M MEPICHANKYIIPHOCTD MPSMBIX H
TUIOCKOCTEH;

KJaccu(UIUPOBATh B3aMMHOE PACIOJOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTRBE;

OTIepUPOBATh MOHATUSAMU: JIBYIPAHHBIA YToJl, TPaHH JABYTPAHHOIO YIJa, pedpo
JBYTPaHHOTO YTJIa, IMHEWHBIN yroJ ABYTPaHHOTO YIiia, TpadyCcHas Mepa JIByTPaHHOTO
yrina;

ONEepUPOBATh TMOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBIMYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TUpamMuaa, MpHU3Ma,
IPSIMOYTOJILHBIN Mapasuienenumes, Kyo);

KJIaCCU(HUIIUPOBATh MHOTOTPAHHHUKHU, BEIOWpasi OCHOBAHUS VISl KJIaCCHU(PUKAITUU
(BBIMTYKJIBIE ¥ HEBBITTYKJIbIE MHOTOTPAaHHUKH, TIPABMIIBHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIC TIPU3MBI, TTapaJIJICIICTIUIIC/IbI);

OTIEpUPOBATH MOHATHIIMU: CEKYIIasi TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI IIOCTPOCHUS CEUCHUM, UCTIONIb3YSI METO/T CIIE/IOB;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBITIOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEPXY, COOKY,
CHU3Y;

pemniath 3a7a4d Ha HAXOXKJEHHWE T€OMETPUUYECKUX BEJIMYHMH MO 00pas3iam WiIH
aNropuTMaM, TPUMEHSSI W3BECTHBIE AHATUTHYECKHE METOABl TMPU PEIICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIYHCIICHUE PACCTOSHHUA MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 TMPSMOH, OT TOUKH JIO TFIOCKOCTH, MEXKITY CKPEITUBAIOITAMUCS
MPSIMBIMU;

pemiaTh 3a7a4d Ha HAXOXKJIECHHWE TCOMETPUYECKUX BEIMYMUH MO oOpasiaMm WiIn
aNTOpUTMAaM, TIPUMEHSISI W3BECTHBIC AHAIIMTUYECKHE METOJBI MPH PEIICHUN
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CTaHJAPTHBIX ~ MAaTEMAaTHMYECKUX  3aJad HAa  BBIYUCJICHUE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS MPSMBIMU, MKy IPSIMOU U MIIOCKOCTHIO, MEK]TY TUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M IUIOMIAJAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
MMpaMujia) ¢ MpUMEHEHUEM (OPMYJ, BEIYUCISITH COOTHOIICHUSI MEXIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJJOOHBIX MHOT'OTPAHHUKOB;

OTIEPUPOBATH MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI;

U3BJIEKaTh,  MPEOOPa30OBBIBATH U HHTEPIPETUPOBATH uH(pOpMaIIIO
O MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypaxX, MPEICTABICHHYIO HA YepTexax U
PUCYHKaX;

OPUMEHSTh T€OMETpUUecKre (PakThl JIJISl PelIeHUs CTEPEOMETPUYECKUX 3ajad,
NPEIOoNaraiiX HECKOJIbKO IAaroB PEIIeHUs], €CIM YCIOBHS MPUMEHEHUs 3a7aHbl
B SIBHOU (opme;

OpPUMEHSITh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOE U JKU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

IOPUMEHATh IIOJIyYEHHblE 3HAaHUS Ha IPAKTUKE: aHAIW3UPOBATh peasibHbIE
CUTyalluM M TPUMEHATh HM3yUEHHBIE IOHATHS B INPOLECCE IOUCKA pPELIECHUs
MaTeMaTU4YeCKU CPOPMYIUPOBAHHOM NMPOOIEMBI, MOJEIUPOBATH PEATIbHBIE CUTYALIUH
Ha S3bIKE T€OMETPUHU, HCCIIEOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETpUYECKUX MNMOHATUH M TEOpeM, ammapaTa aiareOpbl, pelaTh HMPaKTHYECKHe
3aJ1a4uM, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUUECKUX BEJIINYHUH.

K konIty o6yuenus B 11 kiiacce oOyJaromuiicss HAyIuTCs:

ONEepUPOBAaTh TMOHATHUSMU: I[WJIUHIPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
WIMHAPUIECKON MOBEPXHOCTH, IWIMHAP, KOHUYECKass MOBEPXHOCTh, 00pa3yroIIne
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(pepruueckasi TOBEpXHOCTD;

pacrno3HaBaTh Teja BpalieHus (MIWIUHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOYYCHUS TEJl BPAICHHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACTIOIOKEHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATH MOHSATUSIMHU: IIIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
CEerMeHTa, MIapOBOM CII0H, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIISATH 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKUX
TEJ ¢ IpUMEHEHUuEM (PopMYyIT;

OTIepUPOBATh MOHSATHUSIMH: MHOTOTPAHHUK, BIMCAHHBIN B chepy W OMUCAHHBIHI
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOT'PAHHUK WJIH TEJIO BPAICHUS;

BBIYHCIISATh COOTHOMICHUS MEXY IUIOMAIIMHA MOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEI;
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n300pakaTh wu3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMCHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BPAICHUS;

W3BJICKaTh,  HHTEPHPETHPOBATL W MPeoOpa30OBLIBATh 2 YENIZ
0 TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKaX;

OTIEpUPOBATH MIOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHSATH JICUCTBHSI CIIO’KEHUSI BEKTOPOB, BEIYMTAHHUS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKMMH CBOWCTBAMH OHU 00JIaJIal0T;

NPUMEHSTH TIPABHIIO MapalieIeTuIeaa;

OIepUPOBATh TIOHATHSMU: JCKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpa, YroJl MEXKIY
BEKTOpPaMH, CKaJsIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIaHApHBIC
BEKTOPBI;

HaXOAUTh CYMMY BEKTOPOB W IPOM3BEJCHHUE BEKTOpa Ha YKCIIO, YIoJl MEXIY
BEKTOpaMH, CKaJIIpHOEC TPOU3BEACHUE, pPaCKIaJblBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHNEM B JICKApPTOBOW CHCTEME KOOPIMHAT;

NPUMEHSATh TeOMEeTpUdecKre (DaKTHI IJIS PEIICHHUS CTEPEOMETPUYCCKUX 3ajad,
IpEeoIaralonuX HECKOJIBKO IIaroB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHS 3aaHbl
B SIBHOU (popme;

pemaTh TPOCTEHIINE TeOMETPUUSCKHE 3a/Jadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

pelaTh 3a7a91 Ha JI0Ka3aTeIbCTBO MATEMATHICCKUX OTHOIICHUI U HAXOXKICHUE
TrCOMETPUYCCKUX BEIMYMH 1O oOpasliaM WM alTOpPUTMaM, MPUMEHsS M3BECTHBIC
METOJIBI TIPH PEIICHUN CTAaHIAPTHBIX MaTEeMaTUICCKHX 3a71a9;

NPUMEHSATh  TPOCTCHINUE  NPOTPaMMHBIE  CPEICTBA M DAJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

MPUBOJIUTH MMPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSATh TIONyYEHHbIE 3HAHUS Ha TMPAKTUKE: aHaW3UPOBAaTh pPEaATbHBIE
CUTyallul W TPUMEHITh W3Y4YCHHBIC TOHATHS B TIPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4IecKu cPopMyIUPOBAHHON TTPOOIEMBI, MOACIUPOBATH PEATTbHBIC CUTYaIHH
Ha S3bIKE TEOMETPUH, WCCIEOBATh IMOCTPOSCHHBIE MOJEINA C HCIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUHA M TEOpeM, ammapara anreOpbl, pelraTth NPaKTHYECKUE
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue KomnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DOnektpoHHbIe (1TU(pOBHIC)
paznena(Temsbl) Kypca 4acoB coJiepKaHue NesATeIbHOCTH o0Opa3oBaTeIbHbIE PECYPChI
00y4Jaronuxcs
Brenenue B 10 OCHOBHbIE TTOHATHS AxkTyaau3upoBathb ¢haktel | Poccuiickas a5ieKTpoHHAas

CTEPEOMETPUIO

CTEPEOMETPHUH: TOUKA,
npsiMasi, TUIOCKOCTb,
IIPOCTPAHCTRO.
IIpaBuna
n300pakeHUs HA
PUCYHKAX:
U300paKeHus
IIOCKOCTEM,
napayIeIbHBIX
NPSMBIX (OTPE3KOB),
CEpeIUHbI OTPE3Ka.
[HousTusA:
nepeceKaroumecs
IJIOCKOCTH,
nepeceKaroumecs
npsiMasiv TII0CKOCTb.
3HaKOMCTBO C
MHOT'OTpaHHUKaMU,
n300paxxeHue
MHOT'OTPaHHUKOB Ha

Y METOJIBITIIAHUMETPHH,
peleBaHTHBIC TEME.
IMoxy4aThb npeacTaBICHHS
0 MPOCTPAHCTBEHHBIX
durypax, pazduparb
POCTEHIIINE MpaBUiia
U300pakeHus 3TUX QUryp.
HN300paxaTh NpsMyIo u
IUIOCKOCThHA PUCYHKE.
Pacno3naBarp
MHOTOTPaHHUKH,
nupamMuIy, Kyo, Ha3pIBaTh
WX DJIEMEHTHI.

JenaThb prCyHOK Ky0a,
MTUPAMUJIBI, HAXOTUTh
OIIMOKHU B HEBEPHBIX
N300paKEHUSX.
3HAKOMUTBHCH C
CEUYCHUSIMH,

IIIKOJIa
https://resh.edu.ru/subject/17/10/
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PUCYHKaXx, Ha
MPOEKIIMOHHBIX
yepTexKax.
HauanpHble cBegeHUS
0 Ky0Oe U nmupamue,
UX Pa3BEPTKU

n Mojienn. CeueHus
MHOTOTPaHHHUKOB.
Ilonsarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPUHU:
aKCHOMBI
CTEpEOMETPUH U
CJICJICTBMS U3 HUX

C METOJIOM CJICJIOB;
HCITOJIb30BATh IS
MOCTPOCHUSI CEUCHUS
METOJ] CJIE0B, KPaTKO
3aIIMCHIBAThH IIIaru
MOCTPOCHHUSI CEUCHUSI.
Pacnio3HaBaTth BUJ
CEYCHMS U OTHOIICHUH, B
KOTOPBIX CEYCHUE JICTTUT
pebpa kyba, HaXOAUTh
IJIONIAIbCEYCHMUS.
HUcnoan3oBaTh n1omooue
P PEIICHUH 3a/1a4 Ha
MOCTPOCHUECEUCHUH.
3HAKOMHUTLCH C
aKCHOMAaTHUYECKHUM
MIOCTPOCHHUEM
CTEPCOMETPHH,

C aKCHOMaMH
CTEpEOMETPUHN U
CIICACTBUSIMH U3 HUX.
NianrocTpupoBartsb
aKCHOMBIPUCYHKAMU 1
npuMepamMu

13 OKpY’Karolen
00CTaHOBKH

[IpsiMbIE ¥ UIOCKOCTH
B IIPOCTPAHCTBE.

12

B3aumuoe
pacIoI0KEHNE

AKTYaJIU3UPOBATH (DAKTHI
Y METOJIBITIIIAHUMETPHH,

Poccuiickast anekTpoHHas
1IKkosia
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[TapannenpHOCTH
MPSAMBIXH
IUIOCKOCTEN

NPSIMBIX B
MIPOCTPAHCTBE:
IepECEKAOIINECH,
napasieiabHbIe U
CKpEIIMBAIOLIUECS
psIMBIE.
[TapannenbHOCTH
MPSMBIX

Y TUIOCKOCTEM B
MPOCTPAHCTBE:
napaseabHble
psIMbIC

B IIPOCTPAHCTBE;
[apaJlyIeIbHOCTBTPEX
IIPSIMBIX;
[1apaJuIeIbHOCTD

MPSAMOM U TIOCKOCTH.

Vbl

C COHAIPaBJICHHBIMU
CTOPOHAMU; yTOJI
MEXK1y MIPSIMBIMU B
MPOCTPAHCTRE.
[TapannenbHOCTH
IJIOCKOCTEH:
napasieabHbIe
IJIOCKOCTH; CBOMCTBA
napaieabHbIX
IJIOCKOCTEH.

PEJIEBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHUHU.
IHepeyucasaTb BO3MOKHBIE
CIOCOOBIPACTIONOKEHUS
JIBYX MPSIMBIX

B IIPOCTPAHCTRBE,
WJUTIOCTPUPOBATH UX HA
puMepax.

JdaBaTh onpegenenue
CKPEIIMBAIOIIUXCS
PSMBIX,hOPMYJIUPOBATH
MpU3HAK
CKpEILLUBAOLIUXCS MPAMBIX
Y IPUMEHSTH €T0 MPU
peleHnHy 3a1ay.
Pacno3naBathb npusmy,
HA3bIBaTh €€

AIIEMEHTHI.

CTpoutb ceyeHus Npu3Mbl
Ha FOTOBBIX YEPTEkKAX.
Iepe4yucassiTb BO3MOXHBIE
CIOCOOBIB3aMMHOTO
pAacoJIOKEHUST MPSIMOM U
IJIOCKOCTH B
IIPOCTPAHCTBE, MPUBOJAUTH
COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATILHOU
KU3HU.

https://resh.edu.ru/subject/17/10/
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IIpocreiimue
IPOCTPAHCTBEHHBIE
(qurypsl Ha
IUIOCKOCTH: TETPA’Ip,
KyO,apajesenunes;
IIOCTPOEHHUE CEYEHUM

JdaBaTthb onpejnesieHue
[1apaJIJIEIBbHOCTU NIPAMONHU
IIJIOCKOCTH.
dDopMmyaupoBaTh
NMPU3HAK
[1apaJlJIEIbHOCTU NPSIMOU
Y TUIOCKOCTH,
YTBEPKICHUE O MPSIMOM
nepecevyeHus IByX
TUIOCKOCTEU, TTPOXOIAIINX
yepes napajuiesibHbIe
MpsIMBIE.

PemaTp npakrtuueckue
3aJla4MHa IOCTPOCHUE
CEYECHUN MHOTOI'PAHHUKA.
OO0bsICHATH cllyyan
B3aHMHOTOPACTIOJIOKEHUS
IIJIOCKOCTEM.

JdaBaTh onpeneseHue
MapaJuIeIbHBIXINIOCKOCTEN;
IIPUBOJIUTH ITPUMEPBI U3
pEaNbHOU )KU3HU U
OKpYyXaroIiei 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MapaJyIeIbHOCTD
IIJIOCKOCTEMN.
Hcnonb30BaTh NpU3HAK
MapajyIeIbHOCTH ABYX
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IUIOCKOCTEM, CBOMCTBA
MapaIeIbHbIX INIOCKOCTEN
MIpY PELICHNUM 3a/1a4 Ha
MOCTPOEHUE.

OO0BSICHSTD, YTO
Ha3bIBACTCS
napayieabHbIM
MPOEKTUPOBAHUEM

1 KaK BBIITOJIHICTCS
MPOCKTUPOBaHKUE(HUTYD HA
MJIOCKOCTb.

HN3o00paxaTth B
napayieIbHOUTTPOESKIINU
pa3Iu4YHbIE
reoMeTpuuecKkue (GUrypsol.
MopeaupoBaTh peajabHbIC
CUTYallMMHA SI3BIKE
reOMETPUH, UCCIIESIOBATh
MOCTPOEHHBIE MOJCITU

C UCITOJIb30BaHUEM
F€OMETPUYECKUXITOHSATHM.
Hcnoab3oBath npu
pellIeHUH 3a7auHa
MMOCTPOCHUE CEYCHUH
MOHATHE TApAJITIETbHOCTH,
MIpU3HAKHU

¥ CBOMCTBA IMapaljieIbHBIX
MPSIMBIXHA TIIOCKOCTH

43




denepanbHas padbouas nporpamma | Marematuka. 10—-11 kinaccsl (0a30BbIi YPOBEHD)

IlepneH MKy IJIAPHOCTD
MIPSIMBIXH TUIOCKOCTEN

12

[TeprieHAUKYISAPHOCTH
IIPAMOU

Y TIJIOCKOCTH:
NEPIEHANKYJISIPHBIE
psIMBIE B
IPOCTPAHCTBE,
psIMbIE
napajieJIbHbIE U
NEePNEHAUKYISPHBIEK
IJIOCKOCTH, IPU3HAK
NEPIEHAUKYISPHOCTU
IPSAMOU

Y IJIOCKOCTH, TeOpeEMa
0 TIPAMOU
NIEPIICHAUKYIISPHOU
IJIOCKOCTH
[lepnenpukyisip u
HAaKJIOHHBIE:
paccTosiHuEe OT TOYKH
110 TUIOCKOCTH,
pacCTosIHUE OT
IIPSIMOM 10 TIJIOCKOCTH

AKTYyaJIu3upoBaTh (PaKThI
U METOJBITUIAHUMETPUH,
pENEBAHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.
OO0BbACHATD, KAKOW yIroJ
Ha3bIBAETCAYIJIOM MEXIY
NIEPECEKAIOINMHUCS
PSIMBIMU,
CKpEILMBAIOIIMHUCS
MPSIMBIMU B TIPOCTPAHCTBE.
JdaBaTh onpenenenue
NEePHEHIUKYISIPHBIX
NPSMBIX U MIPSMOU,
NEePIEHIUKYISIPHONK
MJIOCKOCTH.

HaxoauTh yTiibl MEXITY
CKpEILHUBAIOIIUMHUCS
PSMBIMU B KyOeu
nupamu/e.

IIpuBoauThs nMpUMeEpHI U3
peabHOM YKU3HU 51
OKpYy’Karomieid 00CTaHOBKH,
WUTFOCTPUPYIOLINE
NEePHEHIUKYISIPHOCTD
NPSIMBIXB IPOCTPAHCTBE

U NEPHEeHANKYISIPHOCTh
MPSIMOU K MIIOCKOCTH.

Poccuiickas aneKTpoHHas
LIKOJIA

https://resh.edu.ru/subject/17/10/
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DopMyIMpoOBaTh IIPU3HAK
MEPIEHAUKYIIPHOCTH
IIPSIMOU U TUIOCKOCTH,
MPUMEHSTH €r0 Ha
MPaKTUKE: OOBSICHATH
MEPHIEHAUKYIIPHOCTh
pebpa kyOa

Y IMaroHalld €ro TpaHy,
KOTOpAsi €r0 HE COAEPIKUT,
HaXOJUTh JIJIUHY
JMaroHaau Kyoa.
Boeruucnsats BeICOTY
MPaBUIIBHON TPEYTOJIBbHOU
Y IPABUJIbHOM
YETBIPEXYTOIBbHONITUPAMHUJL
1o JiyTMHaM pédep.
Pemath 3a/1aun Ha
BBIYHMCIICHUS, CBSI3AHHBIE C
NEPIEHIUKYISIPHOCTHIO
IIPSIMOM M INTOCKOCTH,

C UCIIOJIB30BaHUEM IIpU
pelieHun
MJIAHUMETPUUECKUX
dakToB

Y METOJIOB.

OOBACHATH, UTO
Ha3bIBAIOT
NEPIICHIUKYISIPOM U
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HAKJIOHHOW U3 TOYKH K
IUIOCKOCTH; IIPOECKLIUEN
HAKJIOHHOM Ha IIJIOCKOCTb.
OOBSICHATD, YTO HA3BIBACTCS
PacCTOSTHUEM

OT TOYKH JIO TUIOCKOCTH;
MEXy MapauieIbHbIMU
TUIOCKOCTSIMU; MEXKITY
IIPSIMOU U NIapaJIIEIbHON
€l MJIOCKOCTBIO; MEXKTY
CKPEIIMBAIOLIIUMUCS
npsiMbiMu. Haxoauts 3Tu
pacCTOSIHUS B IPOCTHIX
cilydasix B KyOe, mupamuze,
IpU3ME.

MopeaupoBaTh peajabHbIC
CUTyallMMHA SI3bIKE
r€OMETPUH, UCCIEA0BATh
MOCTPOEHHBIE MOJIETU C
VICIIOJIb30BAHUEM
F€OMETPUUYECKUX TTOHSITHM.
HUcnoab3oBath nipu
pEILIeHUH 3a7a4 Ha
MMOCTPOCHUE CEUYCHUH
teopemy [ludaropa,
CBOMCTBA MPAMOYTOJIbHBIX
TPEYTrOJIbHUKOB
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Yribel MEXIY
MPSIMBIMU U
IUIOCKOCTSAMU

10

VYrael B
IIPOCTPAHCTBE: YTOJ
MEKY IIPSAMOU U
IJIOCKOCTBIO;
JIBYI'PaHHBIN YT O,
JIMHENHBIA yTOJl
JNBYTPaHHOIO yTJIa.
[lepneHAUKYISPHOCTD
IJIOCKOCTEM: MPU3HAK
NEPHIEHAUKYISPHOCTH
JBYXIIJIOCKOCTEH.
Teopema o Tpéx
NEPIEHIUKYIIApax

AKTYyaJIu3upoBaTh (PaKThI
Y METOJBITUIAHUMETPUH,
pENEBAHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.
JdaBaTp onpeaenenue
yIila MEXAY IPSIMOU U
IIJIOCKOCTBIO,
bopMyIHpOBaTH TEOPEMY O
TPEX NMEPHNECHAUKYJIIIpAX U
0o0paTHYIO K HEW.
Haxomuthb yron mexny
IIPSIMOU M TIJIOCKOCTBIO B
MHOTOT'PAHHUKE,
paccTostHuE OT TOYKH 10
IIPSIMOM Ha IIJIOCKOCTH,
UCIIOJIb3YS TEOPEMY

0 TPEX NEpPHEHAUKYIApPaXx.
[IpoBoauTh Ha  YepTEKE
NEPIECHAUKYJISAP: U3 TOYKH
Ha NOpsIMYI0; U3 TOYKM Ha
IIJIOCKOCT.

JaBatb onpenenenue
JIBYTPAHHOTO yTJIA U €T0
311eMeHTOB. OOBICHATD
PaBEHCTBO BCEX JIMHEMHBIX
YTJIOB ABYI'PAHHOIO YTJa.
Haxomutrh Ha deprexe
JBYTPaHHBIM  yrojll P

Poccuiickas dieKTpoHHas
LIKOJIA

https://resh.edu.ru/subject/17/10/
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pebpe nmupamMubl, IPU3MBIL,
napajuieeuIe1a.
JaBaThb onpenenenue yria
MEXKIYTUIOCKOCTAMMU.
JdaBaTh onpeaenenue

U (popmympoBaTh
NMPU3HAKB3aUMHO
MEPIECHANKYISIPHBIX
TJTIOCKOCTEM.

HaxoauTh yribl MeX1y
MJIOCKOCTSIMUB KyOe U
MUpaMU/E.
HUcnoan3oBars 1ipu
pELICHUH 3a71a4 OCHOBHBIE
TEOPEMBI U METO/IbI
IJJAHUMETPUH.
MopeaupoBaTth peajabHbIC
CUTYallUMHA S3bIKE
reoOMETpUU, HCCJIe0BATH
IIOCTPOEHHBIE MOJEIH C
VICIIOJIb30BAHUEM
F€OMETPUYECKUXITOHSATHM.
HUcnoas3oBars npu
pelLIeHUH 3aauHa
MMOCTPOCHUE CEYCHUH
COOTHOUIEHUS B
MPSIMOYTOJIbHOM
TPEYTrOJIbHUKE
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MHororpasHuUKU

11

IlonsTne
MHOTOTPAHHUKA,
OCHOBHBIC JICMEHTBI
MHOTOTPAaHHUKA,
BBIITYKJIbIE U
HEBBIMYKJIbIE
MHOTOTPAHHUKHU;
pa3BEpTKa
MHOTOTPaHHUKA.
[Tpu3zma: N-yrosnwHas
MpU3Ma; FpaHu U
OCHOBAHUSI MPU3MBbI;
npsiMasi U HaKJIOHHasI
IPU3MBI; OOKOBasI

Y TIOJIHAS
MIOBEPXHOCTH IIPU3MBI.
[Tapannenenunen,
MPAMOYTOJIbHBIN
napa’suiesenunes u
€ro CBOICTBA.
[Tupamupa: n-
yTOJIbHASI TUPAMU/IA,
TpaHu U OCHOBAHUE
UpaMU/Ibl; OOKOBas M
MTOJIHAS IOBEPXHOCTh
MHPaMU/IBI;
MpaBWIIbHAS U
yCeUE€HHas IUpaMuaa.

AKTYyaJIu3upoBaTh (PaKThI
Y METOJIbl TUIAHUMETPUH,
PEJIEBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.
JdaBaTh onpenenenue
napajuieieuIea,
pacno3HaBaTh €ro BUJIbI U
U3y4aTb CBOWCTBA.
JaBaTh onpeneneHue
MUpaMUbI,
pacno3HaBaTh BUJIbI
UpaMuz,
¢popmysupoBaTh
cBolcTBa pébep,rpaHeit u
BBICOTBI MPABUIIBHOM
MUpPaMU/IbI.

HaxoauTh ruioniaisb
IIOJTHOM

1 OOKOBOM IMMOBEPXHOCTH
MIAPaMULBI.

JaBathb onpejaesienue
YCEYEHHOU NTUPaMUBI,
Ha3bIBaTh €€ JJIEMEHTHI.
DopMyIHPOBATH TEOPEMY
0 TUIOIA I OOKOBOU
MTOBEPXHOCTHU MTPABUIBHOU
YCEYEHHOU MUPaMU/IBL.

Poccuiickas aneKTpoHHas
LIKOJIA

https://resh.edu.ru/subject/17/10/

49



https://resh.edu.ru/subject/17/10/

denepanbHas padbouas nporpamma | Marematuka. 10—-11 kinaccsl (0a30BbIi YPOBEHD)

DJIEMEHTHI TPU3MBI U
MUpaMU/IbIL.
IIpaBunbHbIE
MHOTOTPaHHUKHU:
HNOHSITHE MPABUIBHOTO
MHOTOI'paHHUKA;
npaBWIbHAS NpU3Ma U
paBUIIbHAS
NUPaMH/IA;
paBUIIbHAS
TpeyrojbHas
nUpaMuIa

Y IPABUIBHBIN
TeTpa’ap; KyO.
IIpencraBnenue o
PaBUJIbHBIX
MHOT'OTpaHHUKAaX:
OKTa’3p, 10AEKadIPH
UKOCA3IP.
CummMmerpus B
IPOCTPAHCTRBE:
CUMMETpUS
OTHOCHUTEIBHO TOUYKH,
IPSIMOM, TIOCKOCTH.
DNEeMEeHTbI
CUMMETpPUH B
nupamuax,
napajuiesienurnenax,

Pemarsb 3a1aun Ha
BBIYMCIICHUE, CBSI3aHHBIC C
NUpaMUIaMHU, a TAKKE
3a/1a4M Ha MOCTPOECHUE
CEUCHUU.

JdaBathb onpenesenue
MIPU3MBbI, PACIIO3HABATH
BU/JIbI IPU3M, H300pakaTh
MIPU3MBI HA YEPTEKE.
HaxoauTh 1uiomaigb
MOJTHOW U OOKOBOM
MMOBEPXHOCTH TIPU3MBI.
HN3y4aTh COOTHOILIECHUS
Diinepa s yncna pédep,
IrPaHe U BEPIIVH
MHOT'OTpaHHUKA.
H3yuaTh BUIBI
MPaBUJIbHBIX
MHOT'OTPaHHUKOB, X
Ha3BaHUSAU KOJIUYECTBO
TpaHeu.

N3yyars cuMMeTpUIO
MHOTOTPAHHUKOB.
OO0BbACHATD, KAKUE TOUKHU
HAa3bIBAOTCSA
CHUMMETPUYHBIMHU
OTHOCHUTEJIBHO TAHHOMN
TOYKH, OPSIMOUHIIH
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PaBUIIbHBIX
MHOTOTpaHHUKaX.
Brruucnenue
AJIEMEHTOB
MHOTOTPaHHUKOB:
p€6pa, TuaroHanu,
yribl. [nomans
OOKOBOW MOBEPXHOCTU
Y MIOJTHOU
MOBEPXHOCTH MPSIMOM
MIPU3MBI, TUTOIA/Th
OCHOBaHUH, TeOpeMao
OOKOBOI MTOBEPXHOCTHU
IIPSAMOM IPU3MBI.
[Tmouags 6OKOBOI
OBEPXHOCTH H
MOBEPXHOCTH
MIPaBUIIbLHOU
MpaMu/Ibl, TEOpEMa

0 TIomaau OOKOBOH
MOBEPXHOCTH
YCEUEHHOU MTUPAMHUJIBI

IIJIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO UIIU
IIJIOCKOCTBI0 CUMMETPUU
burypsi.

IIpuBoauTH NIPUMeEPHI
CUMMETPHUYHBIX (UTYD B
apXUTEKTYpE, TEXHUKE,
IIPUPOJE.

MopaenupoBaTth peajabHbIe
CUTYallUMHA SI3bIKE
I€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJCIIH

C UCIIOJIB30BAHUEM
I€OMETPUYECKUX TIOHATHUH,
UCIOJIb30BaTh MOA00HE
MHOI'OTPaHHUKOB

OO0BEMBI
MHOTOTPaHHHUKOB

INousartue 06 0OBEME.
O0BEM MUpaMuIbI,
IIPHU3MBI

AKTYaJIU3UPOBAThH (DAKTHI
¥ METObI INTAHUMETPHH,
pEJIEBaHTHBIEC TEME.
OO0BACHATH, KaK
HU3MEPAIOTCS 00BEMBI TE,

Poccuiickast anekTpoHHas
1IKosia

https://resh.edu.ru/subject/17/10/
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MIPOBOSI AHAJIOTHIO C
M3MEPEHUEM IUIOLIAJEH
MHOTOYTOJIbHUKOB.
dDopMmyaupoBaTh
OCHOBHBIE€ CBOMCTBA
00BEMOB.

H3yuarh, BBIBOAUTH
(popMyabl

00bEMa TPAMOYTOJIHHOTO
napasiesenuneaa, Npu3Mbl
Y IUPAMUJIBI.
Boruuciasare 006EM
MIPU3MBI

Y IUPaAMUBI 110 UX
aneMmeHTam. IlpumMeHsaTH
00BEM NI pereHus
CTEpPEOMETPUYECKUX 3a]1a4
U JJIS1 HaXO0XKJICHUS
F€OMETPUYECKUXBEJTUYHH.
MopneaupoBath peajibHbIE
CHUTYallUMHA SI3BIKE
F€OMETPHUH, HCCJIEA0BAThH
MTOCTPOCHHBIE MOJICIIH C
HCII0JIb30BaHUEM
F€OMETPUUYECKUX TTOHSATHI

[ToBTOpEHME:
CEUCHUS, PACCTOSTHUS
Y YTJIBI

[TocTpoeHue ceueHunit
B MHOTOT'PaHHUKE.

CrtpouTts ceueHue
MHOTOI'PaHHUKAMETOA0M
CJIE0B.

Poccuiickast anekTpoHHas
1IKkosia

https://resh.edu.ru/subject/17/10/
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Brruucnenue
PACCTOSIHUI: MEXKIY
JIBYMSI TOUKaMH, OT
TOYKH 0 HPSIMOU,OT
TOYKH JI0 TUIOCKOCTH;
MEXKIY
CKPELIUBAIOIIUMHUCS
MPSIMBIMHU.
Beruuciienue yrios:
MEXKITY
CKPELIUBAIOIIUMHUCS
MPAMBIMH, MEXKITY
PAMOU U
IIJIOCKOCTBIO,
JIBYI'PaHHBIX yTJIOB,
YTJIOB MEXIY
IJIOCKOCTSIMU

JaBathb onpenejienune
PACCTOSTHUAMEK Y
burypamu.

HaxoauTte paccrosHue
MEXKY MapaJIeIbHBIMU
IIJIOCKOCTSIMH,

MEKY IUIOCKOCTBIO U
napajujieIbHONEN NPAMOH,
MEXKITY
CKPEILIMBAKOLIUMUCS
npsAMbIMUA. CTPOUTH
JIMHEWHBIN YTOJ
JIBYI'PaHHOIO yIja Ha
4YepTeKe MHOTOTPAaHHUKA U
HaXOJIUTh ETOBEIINUHHY.
HaxoauTh yriibl MEXITY
IIJIOCKOCTSIMUB
MHOI'OTPaHHUKAX

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68
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11 KJIACC

HanmenoBanue Komnuectso OcHOBHOE OCHOBHBIE BH/JIbI OnexTpoHHble (TUPPOBHIE)
paznena(Temsbl) Kypca 4acoB COJIepKaHHE JEeSATENbHOCTU 00Y4aOIIUXCS o0pa3oBaTeIbHbIE PECYPChI
Tena Bpamenus 12 Cdepa u map: ueHtp, | AkryaaumsupoBathb Gaxtel 1 | Poccuiickas snekTpoHHas

paauyc, TuameTp;
TUTOIIA/Tb
MOBEPXHOCTH CEpHI.
B3aumnoe
PacCIIOIOKECHHE
chephl U TIIOCKOCTH;
KacarejabHas
IUTOCKOCTB K cepe;
101 Ib cepshl.
N3o6paxenue
cdepnl, mapana
TUIOCKOCTH.

Cedenus mapa
[Hunuaapuyeckas
MIOBEPXHOCT,
obpazyrorue
UMAJIMHIPUYECKOU
MTOBEPXHOCTH, OCh
HIWIMHIPAYECKOMN
TTOBEPXHOCTH.
umueap: OCHOBaHUS
u OoKoBas
MTOBEPXHOCT,

METO/bI TUTAHUMETPUH,
peJIeBaHTHBIC TEME,
NMPOBOAUTHL AHAJIOTHH.
JdaBaTh onpeaeneHust
chepsl U 1mapa,ux 1eHTpa,
paaunyca, 1uaMeTpa.
Onpeneasitb chepy Kax
burypyBpaiieHus
OKPY>KHOCTH.
HccaenoBath B3aiMHOE
pacriooxxeHue cepsl u
MIJIOCKOCTH, IBYX cdep,
WIJIIOCTPUPOBATH 3TO Ha
YepTekax U pUCYHKax.
dopMyaHpoBaThH
OIPEJICIICHUE KacaTeIbHOU
IJIOCKOCTH K cdepe,
CBOWCTBO U ITPU3HAK
KAaCcaTeJIbHOUIIIIOCKOCTH.
3HAKOMUTBHCH C
reo/1e3NYEeCKUMUIIMHUSIMU Ha

cepe

IIIKOJIa
https://resh.edu.ru/subject/17/11/
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oOpazyroriasi ¥ oChb;
TUTOIIA/Tb

OOKOBOM U MOJHOMN
TIOBEPXHOCTH.
N3o0paxenue
100701120501 (o F:)

HAa TUTOCKOCTH.

Pa3Béprka umnuHapa.

CedeHus UIMHAPA
(TUTOCKOCTHIO,
MApAVICITBHON WU
NepHeHUKYIIPHON
OCH IIWJIMHJIPA)

OOBACHATD, YTO HA3BIBAIOT
UAJIMHAPOM, HA3bIBATh €T0
3JIEMEHTHI.

HN3yuarTh, 00bICHATH, KaK
MOJYYUTh HWIMHAP MYyTEM
BpaIllCHUS
MPSIMOYTOJIbHUKA.
BuiBOAMTH, HCIIOJB30BATDH
bOpPMYIBIIIS BEIYUCIICHUS
oI OOKOBOM
MOBEPXHOCTH IIUIIUHJIPA.
H3yuarts, pacno3HaBaTh
Pa3BEPTKYLUIIMHPA.
HN300paxaTh HUIUH]IP U €T0
CEUCHUSTIIOCKOCTBIO,
MPOXOAIIEH Yepe3 €ro OCh,
MApAVICITBHON UIIN
MEPIEHINKYJISIPHOU OCH.
HaxoauThb 1uiomany 3TUX
ceueHuil. MogeaupoBathb
peabHbIC CUTyallHMHA SI3bIKE
F€OMETPHUH, HCCJIEA0BAThH
MTOCTPOCHHBIE MOJICIIH

C UCIIOJIb30BAHUEM
F€OMETPUUYECKHUX TTOHSATHI

Konunueckas
MTOBEPXHOCTb,
obOpasyrorue

O0BACHATH, KAKOE TEIO
Ha3bIBalOTKPYTOBBIM

Poccuiickast anekTpoHHas
1IKkosia

https://resh.edu.ru/subject/17/11/
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KOHUYECKOU
MOBEPXHOCTH, OCh U
BEPILIMHAKOHUYECKON
MOBEPXHOCTH.
Konyc: ocHoBanue u
BEpIIINHA,
oOpazyrolas 1 ochb;
[UIoIIa 1> OOKOBOU U
MTOJIHOU
MTOBEPXHOCTH.

Y ceu€HHBIN KOHYC:
obOpazyroruen
BBICOTA; OCHOBAHUS U
OoKkoBast
OBEPXHOCTb.
N3o6paxenue
KOHYCa Ha
IockocTu. PazBéprka
KOHYCa.

Ceuenus KoHyca
(IIOCKOCTBIO,
napajieIbHOU
OCHOBaHHUIO,

U MIOCKOCTBIO,
poXoadIIenyepes
BEPIINHY)

KOHYCOM, Ha3bIBaTh €TO
SJICMEHTEI.

HN3y4aThb, 00BbSICHATH, KaK
MOJTYYUTHKOHYC ITyTEM
BpaILlCHUS

MPSIMOYTOJIBHOTO
TpPEyroJibHUKa.
HN300paxkaTh KOHYC U €TI0
CEYCHHUS MIOCKOCTEIO,
MPOXOMSAIIEH Yepe3 OCh,H
TUIOCKOCTEIO,
MEePIECHANKYISIPHOU

K OCH.

H3yuarp, pacnozHaBaThb
pa3BEPTKYKOHYCA.
BbIBOAUTH, HCITOJIB30BATDH
bOpPMYIIBIIIS BEIYUCICHUS
1o OOKOBOM
MMOBEPXHOCTH KOHYcCA.
Haxoauthb rmiomaau
CEUCHUI, TPOXOAAIINX YEPE3
BEPIIMHY KOHYCAWIN
MEPHEHIUKYJISIPHBIX €r0 OCH.
OO0BACHATH, KAaKOE TEIIO
HAa3bIBAETCS YCECUEHHBIM
KOHYCOM.

HN3yuaTh, 00BACHATH, KaK
€roIoJyYUTh IIYTEM
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BpAILCHUSA NIPAMOYTOJIBHOU
TpaneuH.

BbIBOANTH, NPUMEHATH
dbopmyny AJist BBIYUCTICHUS
oA OOKOBOM
MOBEPXHOCTH YCEUEHHOTO

KOHyca
KomMOuHnanus ten AxktyanausupoBath paxtel 1 | Poccuiickas snekTpoHHas
BpalllCHUs METO/IBIIUIAHUMETPHUH, IKOJIa
¥ MHOTOTPAHHHKOB. pEleBaHTHBIE TEME, https://resh.edu.ru/subject/17/11/
MHoOrorpaHHux, IIPOBOJUTH AHAJIOTUHU.
OIMCAHHBIN OKOJIO Pemath crepeoMeTpuueckue
cdepsr; chepa, 3a7la4¥, CBSI3aHHBIE C TEJIAMU
BIICAHHAS B BpAILlEHUS, [IOCTPOCHUEM
MHOTOT'PAHHUK WU CEUYCHMU TeJ BPAILCHUS, C
B TE€JIO BpaILLCHUS KOMOUWHAITUSIMU Te
BpaILlCHUS
¥ MHOTOI'DAaHHUKOB Ha
HaXO0XJCHUE

T€OMETPUYECKUX BEIMUKH.
HUcnoab3oBars nipu
pelIeHuH
CTEPEOMETPUYECKUX 3329
IUTAaHUMETpUYECKre PaKThl U
METO/IbI3a/1aut Ha
BBIYHCIICHUE

Y JI0Ka3aTeJIbCTBO.
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MopnenupoBaTh peajbHbIe
CUTyallMUHA SI3bIKE
r€OMETpPUH, HCCJIe10BATh
IIOCTPOCHHBIE MOJIENH C

UCIIOIb30BAHUEM
TF€OMETPUYECKUX TOHATHUM
OG6BEMEI Te 5 ITonatue 06 00bEéMe. | AKTyaam3supoBaTh (akTel U | Poccuiickas 3neKTpoHHas
OCHOBHBIECBOMCTBA METOBIIIIIAHUMETPHH, uIkosia
00BEMOB TelL. pEleBaHTHBIC TEME, https://resh.edu.ru/subject/17/11/
OO0BéM uIMHIpA, IIPOBOJUTH aHAJIOTUU.
koHyca. O0béM mapa | BbIBOAUTH, HCIOIB30BATH
¥ TUIOIIAIb C(hephl bopMynBI0OBEMOB: PU3MBI,

AJIUHIpA, TUPAMUIBI,
KOHYyCa; YCeu€HHOU
MAPaMUJIbI U YCEUEHHOTO
KOHYCa.

Pemathb crepeoMeTpruuecKue
3aJ1a4u,CBsI3aHHbIE C
BBIYHCIIEHHEM O00BHEMOB.
dopMyIMpoOBaTh
OTIPEJICIICHHE IIIapOBOTO
CerMeHTa, apoBOTO CJIOs,
IIIapOBOT'0 CEKTOpAa.
I[pumensaTs GopMyIbi

JUIA HaXO0KIEHUSA 00BEMOB
IIIaPOBOTOCETMEHTA,
IIIapOBOT'0 CEKTOPa

58



https://resh.edu.ru/subject/17/11/

denepanbHas padbouas nporpamma | Marematuka. 10—-11 kinaccsl (0a30BbIi YPOBEHD)

IlonoGOHbIE TeIa B
IPOCTPAHCTRE.
CooTtHoleHus
MEXy TUIOHIaAsIMU
IIOBEPXHOCTEM,
00BEMaMU OOOHBIX
Tl

Pemarte crepeoMmeTpuyeckue
3aJ1auu,CBSI3aHHBIC C
00BEMOM 11apa

U TUIOIAJIbIO C(EepHI.
MopneaupoBarh peajbHbIe
CUTYyaIlMHHA SI3bIKE
T€OMETPUH, UCCIIEA0BATh
MOCTPOCHHBIE MOJIEITU C
UCIIOJIb30BaHUEM
T€OMETPUUCCKUXITOHATHM.
AKTYyaJu3upoBaTh GHakThl U
METOBITUIAHUMETPHH,
pEJEBaHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.
Pemathb cTepeomeTpuieckue
3a/1a4M, CBSI3aHHBIE C
COOTHOIIIEHHEM 00BEMOBH
MTOBEPXHOCTEH MO I00HBIX
TEN

B IIPOCTPAHCTRBE.
MopneaupoBaTh peajbHbIe
CUTYyallMMHA SI3bIKE
reOMETPUH, UCCIEA0BATh
MOCTPOEHHbBIE MOJIENIU C
UCIIO0JIb30BaHUEM
F€OMETPHUUYECKUX TTOHSATHI
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BexTops! u
KOOpAVHATHIB
IIPOCTPAHCTBE

10

Bexrtop Ha
IJIOCKOCTH

Y B IIPOCTPAHCTBE.
Cnoxenue

Y BIYMTAHUE
BEKTOPOB.
YMHOXEHUE BEKTOpa
Ha YKCIIO0.
Paznoxenue
BEKTOPA 110 TPEM
HEKOMILJITAHAPHBIM
BekTopaM. [Ipasuiio
MapAJUICJIEITUIIEA.
Pemenue 3amau,
CBSI3aHHBIX

C IPUMEHEHUEM
MIPaBUJI JEUCTBUIC
BEKTOPAMHU.
[IpssMmoyronbpHas
CHCTEMA KOOPAUHATB
MPOCTPAHCTRE.
Koopaunatet
BEKTOpA.
[IpocTtenimme 3agaun
B KOOpAWHATaX. YTOJ
MEXIy BEKTOPAMHU.
CxaspHoe

AKTyaJIu3upoBaTh (HaKThl U
METOABITUIAHUMETPUH,
pEJeBaHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
OnepupoBaThb NOHATHEM
BEKTOPB IIPOCTPAHCTBE.
DopMyaIMpoOBaTh IIPABUIIO
napa’juiesenurneaa npu
CJI0KEHUHUBEKTOPOB.
CkinaapiBaTh, BBIYMTATH
BEKTOPHI,

YMHOKATBb BCKTOP HA YUCJIO.

HN3y4yaTh OCHOBHBIE
CBOMCTBA 3TUXONEPALIUH.
JaBaThb onpeneneHue
MPAMOYTOJIbHOMCUCTEMBI
KOOpJHMHAT B IPOCTPAHCTBE.
Bbipa3uth KOOpAUHATHI
BEKTOpA Yepe3 KOOPAUHATHI
€ro KOHIOB.

BrIBOAUTE, HCII0JIB30BATH
(opMy1yIMHBI BEKTOpA U

PACCTOAHUA MCIKAY TOYKAMU.

BripaxaTth ckaisipHOE
IIPOU3BEICHUEBEKTOPOB
yepes uX KOOPAUHATHI,
BBIYUCIIATH YTOJ MEXKIY
JBYMSI

Poccuiickas aneKTpoHHas
LIKOJIA

https://resh.edu.ru/subject/17/11/
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IPOU3BEACHHUE
BEKTOPOB.
Brruuciienue yrios
MEXAY NPAMBIMUU
IUIOCKOCTSIMH.
KoopaunatHo-
BEKTOPHBII METOJ
IpU PELICHUH
r€OMETPUUYECKUX
3a/a4y

BEKTOpPaMHU, ABYMs
IPSAMBIMU.

HaxoauTte yroia Mexny
IIPSAMOU

Y IIJIOCKOCTBIO, YTOJI MEXKIY
JBYMSIIIIOCKOCTSIMH
AHAJIMTUYECKUMU METOJAMHU.
BuiBOAMTH, HCITOJIB30BATDH
dopmyay

paccTOsIHUSL OT TOYKH 10
IIJIOCKOCTH

[ToBTOpEeHue,
00001IeHNE U
CHCTEMaTH3aIUs
3HaAHUM

OcHoBHBIE (DUTYDHI,
(bakTbI, TEOPEMBI
Kypca MIaHUMETPUH.
3aiauu TUIAHUMETPUU
U METOJIbI UX
pEIICHHS.

OcHoBHBIE (PUTYPHI,
(haKTbI, TEOPEMBI
Kypca CTEpEOMETPHH.
3amgaun
CTEpEOMETPHUH U
METOIbl UX PELICHUS

Pemats npocreiimmue 3a1aau
Ha HaXOXJCHUE JIJIMH U YTIIOB
B TEOMETPHUUECKUX (PUTYypaX,
MPUMEHSATH TEOPEMY
[Tudaropa, Teopemsl
CHHYCOB U KOCHHYCOB.
HaxoauTh mromans
MHOT'OYT'OJIbHHKA,KpyTa.
Pacno3naBaTh 1og00HEBIE
(bUTypBI, HAXOAUTH
OTHOIIICHUS JJIUH

U IJIOLIAJICH.

HUcnoab3oBars npu
pelieHun
CTEPEOMETPHUIECCKHUX 3a7a4
(aKThI METOBI
MJIAHUMETPUH

Poccuiickas aieKTpoHHas
LIKOJIA

https://resh.edu.ru/subject/17/11/
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OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHniii kypc «BepoATHOCTP W CTaTUCTUKa» ©0a30BOr0 YPOBHS SBISICTCS
MPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOTO 00111er0 00pa3oBaHus. Y4eOHbIN Kypc IpeaHa3HaueH Juisi (pOpMUPOBAHUSLY
00yJaroNINXCsl CTATHCTUYECKOW KYJIbTYpPhl U TIOHUMAHUSI POJIM TEOPHH BEPOSATHOCTEH
KaK MaTeMaTHYeCKOTO MHCTPYMEHTA JJIsi M3y4YeHHs CIyd4alHBIX COOBITHH, BETUYHH U
npoueccoB. [lpu wu3ydenun y4yeOHOro Kypca oOoramjarorcs MpeACcTaBICHUS
oOy4aromuxcs 0 METo/Iax UCCIeOBaHUS U3MEHUYMBOTO MUPA, Pa3BUBAETCS TOHUMaHUE
3HAaYMMOCTH W OOIIHOCTH MaTEeMaTHYECKHX METOJIOB MO3HAHHUS KaK HEOTHEMIIEMOM
YaCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copeprxanue yueOHOr0o Kypca HalmpaBJICHO Ha 3aKpeIyIeHUE 3HAHUH, MOJyYEHHBIX
OpU M3yYEHHWU Kypca Ha ypOBHE OCHOBHOrO oOIIero oOpa3oBaHMs, U Ha pPa3BUTHE
NPECTABIICHUH O CIy4YallHBIX BEJIMYMHAX W B3aMMOCBS3SIX MEXKIY HUMH Ha Ba)KHBIX
npuMepax, CHOKEThl KOTOPBIX IMOYEPHHYTHI W3 OKpYJXKalomero mMupa. B pesynbrare
y oOydvarommxcs  JOKHO  cHOpMHpOBAaThCS — MpEACTaBIeHHE O  HauOolee
yIOTPEOUTENBHBIX U OOIIUX MAaTeMaTHUYECKUX MOJIENSX, UCIONIb3YEMBbIX JJI ONMUCAHUS
AHTPOMOMETPUYECKUX U AEeMOTPaPUUIECKIX BEIUUUH, TOTPEIIHOCTEN B Pa3IUYHOTO POJa
U3MEpPEHUsX, JUIMTETBHOCTH  O0€30TKa3HOW  paboThl TEXHUYECKHX  YCTPOUCTB,
XapaKTepUCTHUK MAaCCOBBIX SIBIEHUH U MIPOLIECCOB B OOIIECTBE.

B coorBercTBHMM ¢ yKa3aHHBIMM LETISIMA B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTAaTHCTUKA» JUISI YPOBHS CpEeJIHETO 00IIero oopa3zoBaHusi Ha 0a30BOM
yYpOBHE BBIICTICHBI CIEAYIONINE OCHOBHBIC cojepkaTelbHble JTuHUU: «CiaydaliHbie
COOBITHS ¥ BEPOATHOCTUY, «CirydaifHble BETUYMHBI U 3aKOH OOJIBIIUX YHCEI».

BaxHnyio dyactp y4eOHOro Kypca 3aHMMaeT H3YYCHHE TE€OMETPUYECKOro U
OMHOMMAIILHOTO PAaCHpENeICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaAMH —
MOKA3aTebHBIM U HOPMaJIbHBIM PacTpeeICHUSIMU.

Coneprxanue nuHUN «CiydaifHble COOBITHS 1 BEPOSITHOCTU» CIIYKUT OCHOBOWIJIS
dbopMUpOBaHUS TIPEACTABICHUN O PACIPEACIICHUH BEPOSITHOCTEH MEXIY 3HAYCHUSIMU
CIy4ailHBIX BEJIMYHMH, a TaKKe 3Ta JWHUSA HeoOXoauMma Kak Oaszajyis W3y4eHUS
3aKOHa OONBIIMX YHCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA, JEWCTBYIOIIETOB MPUPOJE U
o0IIecTBE M UMEIOIIEro MaTeMaTndeckyro hopmanuzanuio. Cam 3aKOH OOJIBIINX YUCENT
mpeasiaraeTcsi B O3HAKOMUTENTHHOM (GopMe ¢ MHHUMAIBHBIM HUCIHOJIB30BAHUEM
MaTeMaTU4IecKoro hopMaIn3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYaWHBIMH BEITMYMHAMH, AKIEHTUPYIOT
BHUMAaHHE OOYyYaIOIIUXCsl HA OMUCAHUU U MU3YYCHHH CIIYYaHBIX SBJICHUN C IMOMOIIBIO
HEMpepbIBHBIX (QyHKIMH. OCHOBHOE BHUMAHHE YACISICTCS IMOKa3aTeIbHOMY H
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HOPMAJILHOMY  pPACTpEeNCHHUsIM, TPH OTOM MPEATNOaracTcs O03HAKOMHUTEIIBHOE
H3ydeHHE MaTepuaia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OO6miee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX [ HW3Y4Y€HUs] Yy4eOHOro Kypca
«BepositHOCTh U cTraTucTHKa» — 68 vacoB: B 10 kiacce — 34 gaca (1 yac B Hemedio),
B 11 ximacce — 34 yaca (1 4ac B HeJEINIO).

COIAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBnenue JaHHBIX C TOMOIIbI0 Tabnui, u  auarpamm. Cpeanee
apudMeTHIecKoe, MeJIMana, HanOoJbIIIee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCTIePCUs
U CTaHJapTHOE OTKJIOHEHUE YMCIIOBBIX HA0OPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) W CiIydalHbIE COOBITHS. DJEMEHTapHbIC
coObiTUs  (McXoAbl). BeposTHOCTH cliydaliHOTO COOBITHS. bBIWM30CTh YacTOTHI |
BEpPOSTHOCTU COOBITUH. CilydyallHbIE OIBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH
coObITUAMHU. BeposTHOCTH COOBITHI B OMBITAX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanun Haja COOBITUAMH: TIepeceueHre, OObEeIMHEHHUE, MPOTHBOMOJIONKHBIC
cobbIThs. JInarpammel Ditnepa. opMmyina ciiokeHUsT BEPOSITHOCTEH.

YcCioBHAasT BEPOSTHOCTh. YMHOXKEHHUE BEpPOSTHOCTEW. JlepeBO ciydailHOro
skcriepuMenTa. @opmyiia nonHou BepositTHocTH. HesaBrucruMbie cOOBITHS.

KomOunaropaoe mpaBuwio ymHoxeHus. llepecranoBku u dakropuan. Ywucio
coueranuii. Tpeyronpuuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHblii ciaydailHbli ONBIT (MCHBITAaHUE), ycHeX U Heyaada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 TepBoro ycrnexa. Cepusi He3aBUCUMbBIX
UcHbITaHUN bepHyIuin.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeaeHus.
[Tpumepsl pactpeneneHuii, B TOM YUCie, TEOMETPUUECKOE U OMHOMUATIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIy4YallHbIX BEJIIMYMH: MaTeMaTH4YECKOE OXKHJIaHHE,
OUCIEPCUsl M CTaHAAPTHOE OTKIOHEHHWE. [Ipumepspl NMpUMEHEHHs MaTEeMAaTHYECKOTO
OXXHMIAHUsI, B TOM YHUCJIE B 3aJadax M3 IIOBCEJHEBHOM »XU3HU. MaremaTtuyeckoe
OXKHJaHWE OWHAPHOW CIIy9allHOW BETWYMHBL. MaTeMaTHYeCKOEe OXHUIAAHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTH4eCKOE OXUIAHHUE U JTUCIIEPCHS F€OMETPUYECKOrO U
OMHOMMAIILHOTO PACTIPEICIICHHH.

3akoH OONBIKUX YHCENI U €T0 POJib B HayKe, Mpupojae u odmecTBe. BriOopodHbIN
METO]I UCCIEAOBAHUM.

[Ipumepsl  HENMpephIBHBIX  Cly4aWHbIX BenuuuH. [loHATHE O TIOTHOCTH
pacnpeneneHusd. 3aJadM, TPUBOIAIIME K HOPMAJIBHOMY pacrpenenenuto. I[lonstueo
HOPMAJIBHOM PaCIIpPEICIICHUN.

64



®denepanbHas padbouas mporpamMma | Martemaruka. 10—11 knaccel (0a30BbIi YpOBEHB)

NPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 ki1acce oOydaromuiicss HOJy4UT CAEAYIOIINE IPEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTDH TAOIUIIBI U TUATPAMMBI,

ONEepUpOBaTh MOHATUAMH: CpeaHee apupMeTHyecKoe, MeaAuaHa, HauOoJblIee,
HaMMEHbLIEe 3HaYEHUE, pa3MaxX MacCUBA YUCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHITUSIMHU: CIYIANHBIN SKCIIEPUMEHT (OTIBIT) U CIydyallHOE COOBITHE,
AJIEMEHTApHOE COOBITUE (PJIEMEHTAPHBIA HCXOJA) CIy4allHOTO OIbITa, HAXOJUTh
BEPOSITHOCTH B OMBITaX C PaBHOBO3MOXKHBIMH CIy4aHBIMU COOBITHSIMH, HAXOAUTHh H
CpPaBHUBATh BEPOSITHOCTH COOBITUN B U3YyUEHHBIX CITyUYalHbIX SKCTIEPUMEHTAX;

HaxXoAUTh U (GOPMYIMPOBATH COOBITHS: TNEpeceueHue M OObEIMHEHUE JaHHBIX
COOBbITHI, COOBITHE, MPOTUBOMOJIOKHOE  JAHHOMY  COOBITHIO,  TOJB30BATHCS
auarpaMMamu Jisiepa U GopMyson CI0KEHHS BEpPOSTHOCTEH MpU pellIeHnH 3a/1a4;

ONEepUPOBATh MOHATHUSMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOAUTh BEPOSITHOCTU C TOMONIBIO TMpPaBWJIa YMHOXKEHHUS, C IOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA;

OPUMEHSITh KOMOMHATOPHOE TIPAaBHJIO YMHOXKEHHS TpU PpEIIeHWH 3ajad;

OTIePUPOBATh TOHATUSMU: UCTIBITAHUE, HE3aBUCHUMBIC UCTIBITAHUS, CEpUs
UCIIBITAHUM, YCTIEX U HEy/auya, HAXOJIUTh BEPOATHOCTH COOBITUN B CEPUM HE3aBHUCHUMBIX
UCIIBITAHUM JI0 TIEPBOTO YyCIeXa, HaXOJUTh BEPOSITHOCTU COOBITHI B CEpUU HCTIBITAHUN
bepnynnu;

OIepUpPOBATh MOHSATUSMU: CiIy4daiiHas BEJIMYMHA, paCIpe/ielieHHe BEPOSTHOCTEM,
JauarpaMMa pacrpeiesieHusl.

K xoniry o0yuenus B 11 kiaacce oOydaromuiicss HOTYUUT CASAYIOMINUE TPEAMETHBIC
pPE3YIbTATHI:

CpPaBHUBATh BEPOSATHOCTH 3HAYECHUH CITyYalHOM BEJIMYMHBI 110 PACTIPEICIICHUIO WU
C IOMOIIBIO JUArpamm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXXHUIAHUSI, MPUBOJUTH IPUMEPHI, KaK
MPUMEHSAECTCS  MAaTEMATU4YECKOE€  OXKHMAAHHUE  CIYyYalHOM  BEJIIMYMHBI  HAXOJUTh
MAaTEMaTHYECKOE OKUJIAHUE 110 JAHHOMY PaCIpPEICIICHUIO;

UMETh TPEACTABICHHE O 3aKOHE OOJBIIUX YHCET;

MMETh NIPEACTABICHUE O HOPMAJIbHOM PACIPEACTICHHM.
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10 KJIACC
HanmenoBanue Komnuectso OcHOBHOE OCHOBHBIE BH/JIbI OnexTpoHHble (TUPPOBHIE)

paznena(TemMbl) Kypca 4acoB coJIepKaHHe JEeSATEIBHOCTU 00YHaIOIINXCS o0pa3oBaTeIbHbIE PECYPChI
IIpencrasnenue 4 IIpencrasnenue H3Biaexatb HHGOPMALMIO U3 Poccuiickas dieKTpoHHas
JTaHHBIX JAHHBIX C TOMOIIIbIO TaOJIMILIM IUarpamwm, 1IKOJIa
U olucaTenbHas TaOJINIL U TUATPAMM. HCMO0JIb30BATh TaOIUIIBIN https://resh.edu.ru/subject/51/
CTaTUCTHKA Cpennee JMarpaMMbl 11 IPEACTABICHUS

apuQpmMeTHIecKoe, CTaTUCTHUYECKUX TAHHBIX.

MeJIuaHa, HaxoauTs onucaTtenbHbIe

HauOosblIee U XApaKTEPUCTUKH JAHHBIX.

HauMEHbIIIEe BeiaBurars, KPHUTHKOBATh

3HAYEHUs, pa3Max, THIIOTE3bI 0 XapakTepe

TIACTIEPCHS, CIy4YallHOM  W3MEHYHMBOCTH H

CTaHAApTHOE ornpeaensoumx e€ pakropax

OTKJIOHEHUE

YUCJIOBBIXHA0OPOB
Ciy4aiiHbIE OIBITHI 3 Crnyuyalinble BoiaeasaTs Ha npuMepax Poccuiickas aneKTpoHHas
U CIly4allHbIE JKCIIEPUMEHTHI CITy4aiiHBIECOOBITHS B IKoJIa

COOBITHS, OITBITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMHU
HCXO0JIaMHU

(OIBITHI )M CIIy4aliHbIE
COOBITHSI.
DneMeHTapHbIe
COOBITHS (MCXOJIBI).
BepositHOCTB
CIIy4aitHOTO COOBITHA.

ONMCAHHOM CITy4alfHOM OTIBITE.
D®opMyIHPOBATH YCIOBUSA
MIPOBEICHUSCITYYaHOTO OIbITA.
HaxoauTh BEpOSTHOCTH
COOBITHIAB OTIBITAX C
PaBHOBO3MOXHBIMH UCXOJaMH.
MopeaupoBaTh ONBITHI

https://resh.edu.ru/subject/51/
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BepostHocTn
COOBITHI B OIIBITAXC
PaBHOBO3MOXHBIMU
3JI€eMEHTapHbIMU
COOBITHSIMH.

[Ipaktuueckas pabora

C PaBHOBO3MOKHBIMU
3JIEeMEHTAPHBIMHU UCXOAaMH B
X0JI€ MPAaKTUYECKONUPaOOTHI

Onepanuu Haj

Onepaiuu Hax

HUcnoan3oBarhb AruarpaMmabl

Poccuiickas dieKTpoHHas

COOBITHSAMH, COOBITUSIMU: Dilnepau CIIOBECHOE ONKCaHue | IIKOJa
CII0/KEHUE rnepeceveHue, cobbIThii st popmymmposkn u | ttps://resh.edu.ru/subject/51/
BEPOSTHOCTEH o0beTMHEHUE U300paxKeHus
COOBITHH, 00bEeIMHEHUS U TIePECCUCHUS
IPOTUBOTIONIOKHBIC COOBITHIA.
COOBITHS. Pematp 3aga4m c
Jluarpammel Dinepa. UCIIOJIb30BaHUEM (HOPMYJIbI
PopMynacioKeHus CJIO’KE€HHS BEPOSITHOCTEN
BEPOSITHOCTEN
YcnoBHas VYcnoBHas Pematp 3a1a4m Ha Poccuiickas asekTpoHHas
BEPOSITHOCTb, AEPEBO BEPOSITHOCTb. HaXOXKJICHHE BEPOSITHOCTEN IKosa
CIIy4aifHOTO OTIBITA, YMHOKEHNE COOBITHI, B TOM YHCIIE https://resh.edu.ru/subject/51/
dbopmMyna morHOU BEPOSATHOCTEMN. YCIIOBHBIX C IIOMOIIBIO JIEPEBa
BEPOSITHOCTHU JlepeBo citygyaliHOro CJIy4alHOTIO OIbITA.
Y HE3aBUCHUMOCTD AKCIEPUMEHTA. OmnpenensiTh HE3aBUCUMOCTD
COOBITHIA dopmyna MoJTHOM coOBITHITIO PopMYyIIE U TIO
BEPOSITHOCTH. OpraHU3alyy CIy4aitHOTO
HeszaBucumsie OIIBITA
COOBITUSA
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ONeMEHTBI KomOunaropnoe Hcnonb3oBaTh npaBuiio Poccuiickas aneKTpoHHas
KOMOMHATOPUKHU IPaBUJIO YMHOKEHUS. | YMHOMKECHUSJISA NIEPEYUCIEHUsT | IIKoJa
T[lepecTaHOBKH COOBITHIA https://resh.edu.ru/subject/51/
u pakropuai. Yucino B CJIy4allHOM OIIBITE.
COYETAHUI. IMoab30BaTbes Gopmysoitn
TpeyronbHuK TpeyroiabHukoM llackains
[Tackansa. ®opmyia IUISL OIIPEJICIICHUS YuCia
6unoma HeroToHa COYETAHUU
Cepun bunapnbIi Pa30uBaTh ClI0KHbBIC Poccuiickas 35ieKTpoHHas
NIOCJIEI0BATENIBHBIX CIIy4YalHBIN ONBIT DKCIIEPUMEHTBIHA OT/ICJIbHBIC IKosia
UCIIBITAHUI (MCTIBITAaHUE), YCIIEX U | MCTIBITAHUA. https://resh.edu.ru/subject/51/

Hey/1ava.
He3aBucumeie
ucnbiTanusi. Cepus
HE3aBUCHUMBIX
HUCIIBITAHUM 10
MIEpBOro ycrexa.
Cepust HE3aBUCUMBIX
HUCIBITAaHUMN
bepnymn.
[Ipaktrueckas pabora
C UCTIOJIb30BaHUEM
AIICKTPOHHBIXTAOJIHIT

OcBauBaTh NOHATHS.
UCIIBITAaHUE, CEPUS
HE3aBUCHUMBIX UCIIBITAHUU.
IIpuBoauTH PUMEPHI CEPUI
HE3aBUCHUMBIX UCIIBITAHUU.
PemaTp 3a1a4M Ha MOKCK
BEPOSTHOCTEH COOBITUI B CEPHUH
UCIIBITAHU J10 IEPBOTO ycIexa
Y B CEpUSIX UCTIBITAHUN
bepnyinu. U3yuars B x01€
NPaKTU4eCKO padoThI C
UCIIO0JIb30BaHUEM

AIIEKTPOHHBIX TAOJIHUIL
BEPOSITHOCTUCOOBITHI B CEpUAX
HE3aBUCHUMBIX UCIIBITAHUM
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Cityuaiinbie
BEJINYMHBI
U pacnpeneraeHus

CiyuaiiHasi BEJIMYMHA.
Pacnpenenenne
BEPOSATHOCTEM.
Jnarpamma
pacrpeneneHusl.
Cymma

Y IPOU3BEJICHHE
CIIlyYalHBIX BEJIUYHH.
[Ipumepsl
pacnpeneseHui, B
TOM YHCJIE
FEOMETPUUECKOE

U OMHOMHAIIbHOE

OcBauBaTh NOHATHSA.
cily4yaliHas BEJIMYMHA,
pacrpejeneHue, Tabiuia
pacrpeesieHus1, [uarpamma
pacrpeneneHusl.

IIpuBoaAUTH IPUMeEPHI
pacripeiesieHui, B TOM YUCTIe
FEOMETPUYECKOTO U
OMHOMHAIBHOTO.
CpaBHUBATH pacnpeaciCHUs
CIyYalHBIX BEJIMYUH
Haxoauth 3HaUYCHUSI CYMMBI
Y IPOU3BEJICHUSI CIIyYailHbIX
BEJINYMH.

CrtpouTh 1 pacno3HaBaTh
TEOMETPUYECKOE U
OMHOMUATBLHOE PACTIPEICIICHHE

Poccuiickas aneKTpoHHas
HIKOJIA

https://resh.edu.ru/subject/51/

[ToBTOpEHME,
000011IEeHHE,
CHCTEeMaTH3aIus
3HaHUM

OmnmcarensHas
CTaTHUCTHKA.
Ciry4aitHbIe OIBITHI U
BEPOSITHOCTH
CITy4alHBIX COOBITHH.
Omneparnuu Haj
COOBITHUSIMH.
DNEeMEHTBI
KOMOWHATOPUKH,
CEepPHUHU HE3aBUCUMBIX
WCIBITAaHUMN

IToBTOPATH N3yYECHHOE
U BBICTPAUBATh CUCTEMY
3HAaHUU

Poccuiickas asiekTpoHHas
IKosa

https://resh.edu.ru/subject/51/
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OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34
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11 KJIACC
HaunmenoBanue KomnnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DOnektpoHHbIe (1TU(pOBHIEC)
paznena(Temsbl) Kypca 4acoB CoJIepKaHHe JeSATEIbHOCTU 00YHaOUTUXCS o0pa3oBaTeIbHbIE PECYPChI
Marematnueckoe 4 [Ipumepsl OcBauBaTh MOHATHE Poccuiickas dieKTpoHHas
OKUJJaHUECTy4YallHON pUMEHEHUS MaTEMaTUYECKOT 00K IaHUS. 1IKOJIA
BEJIUYUHBI MaTEMaTUYECKOTO IIpuBoauTH U 00CYXKAATH https://resh.edu.ru/subject/51/
OXKHJTaHUS MPUMEPBITTPUMEHECHHUS
(cTpaxoBanue, MaTEeMaTUYECKOTO
JgoTepest). oXuaaHus. Beraucnsars
MaremaTuyeckoe MaTEeMaTUYECKOE OXKUTAHHE.
0’KMJIAHUE CYMMBI Hcnoab3oBaTh NOHATHE
CIy4YalHBIX BEJIMYUH. | MaTeMaTH4YECKOTO OKUIAHUS U
MaremaTtnueckoe €roCBOICTBA IIPU PEIICHUU
O’KHJIaHHE 3ajad.
T€OMETPUYECKOTO U Haxoauthb 1o U3BECTHBIM
OMHOMUATILHOTO dbopmyIaMMaTeMaTHIECKOE
pacpeieeHuin 0KHUJIAHUE CYMMBbI CITy4alHbBIX
BEJINYUH.
HaxoauThb 110 N3BECTHBIM
dbopmysiaM MaTeMaTHIECKUE
0’KHMJIaHUS CITyYalHBIXBEJIUYUH,
UMEIOILINX FT€OMETPUUECKOE
1 OMHOMUAJIBHOE
pacnpeneneHus
Jucnepcus u 4 Hucnepcus u OcBauBaTh NOHATHS: Poccuiickast anekTpoHHas

CTaHJIapTHOE

CTaHJIapTHOE

JUCIICPCHA, CTaHAAPTHOC

OIKOJIa
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OTKJIOHCHUE
CIIy4alHOMN BEJIUYHUHBI

OTKJIOHEHUE.
Jucnepcuu
Tr€OMETPUYECKOTO U
OMHOMUATILHOTO
pacnpeneneHus.
[Ipaktuueckas pabora
C HUCIOJIb30BAaHUEM
AIEKTPOHHBIXTAOJINII

OTKJIOHEHUE CIIy4aiiHON
BEJIMYUHBI.

HaxoauTh 1UCIIEPCUIOTIO
pacnpeieIeHUIO.

Haxoauthb 1o n3BECTHHIM
bopMynaManCcIepcuro
reOMETPUYECKOTO

u OMHOMUATILHOTO
pacmpenenieHus, B TOM YHUCJe B
X0J€ MPAKTUYECKON paboThl C
UCIIOJIb30BaHUEM

AJIEKTPOHHBIX TAOIHI]

https://resh.edu.ru/subject/51/

3aK0H OOJIBIINX

3aK0H 0OJIBIINX

3HAKOMUTLCS C BLI60pO‘1HLIM

Poccuiickas aiekTpoHHas

qucen yuces. Beibopounblit METOJIOMHUCCIIEAOBAHMS 1IKOJIA
METOJ] UCCIICOBAHUN. | COBOKYITHOCTH JaHHBIX. https://resh.edu.ru/subject/51/
[IpakTrdeckas pabora | M3y4aTh B X0/€ IPAKTHUYECKOM
C UCIIOJIb30BAaHUEM paboOThIC UCTIOIB30BAaHUEM
AIIEKTPOHHBIXTAOJIHII AIICKTPOHHBIX TAOIHIL
MPUMEHEHHE BEIOOPOYHOTO
METO]1a UCCIIEOBAHUS
HenpepsiBHbIE [Ipumepsl OcBauBaTh NOHATHUS: Poccuiickas anmekTpoHHas
CIIy4aiiHble HENPEPBIBHBIX HEIIpEpbIBHAS ClTyyalHas IKOJIa
BEJINYMHBI CIy4alHBIXBEJIUYHUH. BEJIMYMHA, HETIPEPHIBHOE https://resh.edu.ru/subject/51/
(pacmipeienenus) OyHKIMS TUIOTHOCTH | pacmpeencHue, pyHKims
pacmpeneneHusl. TUIOTHOCTHBEPOSI THOCTH.
PaBHOMepHOE IIpuBoaUTH IPUMEPHI

pacupeiesieHue U ero
CBOICTBA

HETIPEPBIBHBIXCITYYANHBIX
BEJINYMH.
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HaxoaurThb BEpOATHOCTH
coOnITHI

10 JJaHHOU (PyHKIIUU
INIOTHOCTH, B TOMYHCIIC
PaBHOMEPHOTO pacipeeieHus

HopmansHoe 2 3anaun, npuBojdmre | OcBauBaTh MOHATHUSA: Poccuiickas anekTpoHHast
pacrpeneneHue K HOPMaJIbHOMY HOPMaJIbHOEPACTIPEICIICHHE. uIkosia
pacIIpeIENEHHUIO. BbIIeJISTh 110 ONUCAHHIO https://resh.edu.ru/subject/51/
@yHKIUA TUIOTHOCTH CIIy4ailHbIEBEJIMYUHBI,
Y CBOMCTBA pacrpenen€HHblie
HOPMAaJIBHOTO 10 HOPMAJIbHOMY 3aKOHY.
pacrpeneneHusl. IIpuBoaAuTH MPUMeEPHI 33]1a4,
[IpakTuueckas pabota | MPUBOASIIUX K HOPMAIBHOMY
C UCTIOJIb30BAaHUEM pacnpenenenuto. Haxonute
ANEKTPOHHBIXTAOIHUI] YU CJIOBBIEXaPAKTEPUCTUKH
HOPMAaJIbHOTO pacIpeacICHUS
10 U3BECTHBIM (hOPMYJIaM.
Pemathb 3a7a4n, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB
HOPMaJIbHOTOPaCIIPEICIICHU I, B
TOM 4HCJIE
C HCIOJIb30BaHUEM
AIIEKTPOHHBIXTAOJIHI]
[loBTOpCHHE, 19 IIpencraBnenue [ToBTOPATE M3yYEHHOE U Poccuiickas >1neKTpOHHAs
0600MIIeHNE I JAHHBIX C TOMOIIBIO BBICTPauBaTh IKoJ1a _
CHCTEMATH3ALIS TaGIIUI U [Uarpamm, CHCTEMY 3HAHMUI https://resh.edu.ru/subject/51/
SHAHMIA onucareybHas

CTaTUCTHKA, OIIbIThI
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denepanbHas padbouas nporpamma | Marematuka. 10—-11 kimaccsl (0a30BbIi YPOBEHD)

C PaBHOBO3MOKHBIMU
3JI€eMEHTapHBIMU
COOBITHSIMH,
BBIYHCJICHUE
BEPOSITHOCTEU
COOBITHI C
IPUMCHCHHEM
dbopmynu
rpaduueckux
METOI0B
(KoOpauHATHASI
npsimasi, 1e€peBo,
nuarpamma Didsiepa),
CITy4aiiHbIe BEJTMYUHbI
U pacrpeeeHus,
MaTEMaTUYECKOE
0KUJIAHUE CITy4alHOU
BEJTMYMHBI

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

74




	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ФЕДЕРАЛЬНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «АЛГЕБРА И НАЧАЛА МАТЕМАТИЧЕСКОГО АНАЛИЗА»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	11 КЛАСС
	Уравнения и неравенства (1)
	Функции и графики (1)
	Начала математического анализа (1)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	Числа и вычисления:
	Уравнения и неравенства:
	Функции и графики:
	Начала математического анализа:
	Множества и логика:
	Числа и вычисления: (1)
	Уравнения и неравенства: (1)
	Функции и графики: (1)
	Начала математического анализа: (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС (1)
	11 КЛАСС (1)
	«ГЕОМЕТРИЯ»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (1)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Многогранники
	11 КЛАСС (2)
	Векторы и координаты в пространстве
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ (1)
	10 КЛАСС (2)
	11 КЛАСС (3)
	«ВЕРОЯТНОСТЬ И СТАТИСТИКА»
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС (1)
	11 КЛАСС (4)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (3)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	11 КЛАСС (5)


