MWHHUCTEPCTBO IIPOCBEIIEHUS POCCUMCKOM ®EJIEPALIANA

MYHHUIMITAJIBHOE ABTOHOMHOE
OBIIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«BEJIMKAHCKASA CPEAHAA OBIIEOBPA3ZOBATEJIBHAS LIKOJIA»

626032, Tromenckas obmacts, HikneTaBauHCKui paiioH, ceno VMcka, ynuna beperosas, 1
tei: 8 (34533) 46-1-24, 46-2-56 dakc 46-2-56 E-mail: vsosh08@mail.ru

e

PaccmoTpeHo Cornacosano y-l.BEP}KHEHO :

Ha 3acenadum 11 l\1.( ) yaureneit EML Hupexrop duamana MAOY JoL

PYKOBOUMTCH. [Lsce <, . rece o | ! «Bemwkauckas COILLI»- ,-illgpcwrop s 7

I Iporoxkon N u(/'/()lj_l ¢. TroHeBO» _WZ23\ (V% pos

« ¥ » O 20251 (@i /" —C.U. Hosuuxkas H.B. Barayosa
<AL » oOF 9025 Tpukaz Ne265 ot 29.08:2025

PABOYAS ITPOTPAMMA I1IO MaTeMaTHKeE (02a30BOro YpoBHS)

CPEJHEI'O OBLIEI'O OBPA30BAHUA

Cpok ocBoeHusi — 2roaa

2025-2026 yu. rox


mailto:vsosh08@mail.ru

MNOACHUTEJIBHASA 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOT'O ITPEJMETA
«MATEMATHMKA» (A30BbIil YPOBEHD)

Pabouas nporpamma no yuebHoMy npenmMery «MaremaTtuka 0a30BOr0 YpOBHS
st ooyvaromuxcs 10—11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOT0 00pa30BaTEILHOrO CTaHAApTa CPETHETO OOIIEro
o0pa3oBaHus, ¢ YU€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBABISIEMbIX
K MaTeMaTUYeCKOMY 00pa30BaHUIO, U TPATUIIMNA POCCUHUCKOT0 00pa3oBaHUsI.
Peanuzammst mporpaMmMbl o0ecrieyuBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHITUSIMH,
COCTaBJISIIOIIIMMU OCHOBY JIJIsI CAaMOPa3BUTHS U HETIPEPHIBHOI'O 0OPa30BaHMUs,
EJI0CTHOCTh OOIIEKYJIbTYPHOT O, TMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU O0YYArOIINXCA.

B paboueit nporpamme yuTeHbl uaeHu U nosioxenust «KoHuenuuu pa3Butus
MaTemaTudeckoro oopazoBanus B Poccuiickoit @enepanun». B cooTBeTcTBUY C
HA3BaHUEM KOHIICTIINHM, MaTeMaTU4eCcKoe 00pa3oBaHue JOJKHO, B YACTHOCTH,
MPEIOCTABIIATH KAKIOMY 00y4aroneMycsi BO3MOXHOCTh IOCTH)KCHHS YPOBHS
MaTeMaTHYECKUX 3HAHUM, HEOOXOUMOTO JIJIsl JJadbHEHIIeH YCIICITHON KU3HU
B oOmiecTBe. IMEHHO Ha pellieHue 3Tol 3a7auu HalereHa paboyas nporpamma
6a3oBoro ypoBHs. B snoxy mudpooii Tpanchopmaiu Bcex cep denoBeueckon
NEesATeTbHOCTU HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOI1 MaTEMaTHUYECKOM MOJATOTOBKH. YK€ B IITKOJIE MATEMATHKA CITYKUT
OMOPHBIM MPEAMETOM ISl U3YUEHHUSI CMEKHBIX TUCLUIUIMH, a B )KU3HU MOCIIE
IIKOJIbI peaJbHOM HEOOXOIUMOCThIO CTAHOBUTCS HEMIPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT NoJHOIIEHHOM 0a30BOM 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM
YUCJIe U MaTEMAaTUYEeCKON. DTO 00YCIIOBIEHO TEM, YTO B HAIIIU JHU PACTET YUCIIO
CIIELIMAJILHOCTEM, CBSI3aHHBIX C HEIIOCPEICTBEHHBIM IIPUMEHECHUEM MATEMATUKMU:
U B cepe DKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX 001acTsIX, U Jaxe
B T'yMaHHUTapHBIX chepax. Takum oOpa3zom, Kpyr 00 ydarOImuXCs, sl KOTOPBIX
MaTE€MaTHKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM, CYIIIECTBEHHO PACIINPSETCS.

[IpakTudeckas moae3HOCTh MATEMATUKUA 00YCIIOBIIEHA TEM, UTO €€ IPEAMETOM
ABJISIFOTCSL (DyHAaMEHTAIbHBIE CTPYKTYPBI HAIIIETO0 MUPA: IPOCTPAHCTBEHHBIE
(GbOpMBI ¥ KOJIMYECTBEHHBIE OTHOILICHUS OT MPOCTEUIIINX, YCBAUBAEMBIX
B HEMOCPEJICTBEHHOM OTIBITE, O JOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX IS
Pa3BUTHS HAYYHBIX U TEXHOJOTMUECKUX UAECH. be3 KOHKPETHBIX MaTEMaTUYECKH
3aTPyIHEHO MOHUMAaHUE NPUHIHUIOB YCTPOMCTBA U UCIOJIb30BAHUSI COBPEMEHHOM



TEXHUKHU, BOCOPUITHE U UHTEPIIPETALUS Pa3HOOOpa3HOM COLMAIbHOM,
IKOHOMHYECKOU, MONMUTHYECKOU nHpopmaruu, MmanodhPeKTuBHA MOBCETHEBHAS
OpaKTU4ecKas AesTenbHOCTh. KaxnomMy uyenoBeKy B CBOEH KU3HU MPUXOIUTCS
BBIMOJIHSATH JOCTATOYHO CJIOKHBIE PACUETHI U COCTABIIATH HECIOKHbBIE
aNTOPUTMBI, HAXOAUTH HY)KHBIEC (POPMYIIBI U IPUMEHSTh UX, BIIAJICTh
NPaKTHYECKUMU IPUEMAaMH T€OMETPHUUECKUX H3MEPEHUN U TTIOCTPOCHUH, YNTATh
uHGOpMAIIUIO, IPEJICTABIICHHYIO B BUAY TaOJIHII, TUarpaMM U rpaduKoB, KUTh
B YCIIOBUSIX HEONPEAEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4alHBIX COOBITHH.

OIHOBPEMEHHO C paciiupeHueM chep NpUMEHEHUSI MaTEMaTUKH
B COBPEMEHHOM 00TIIeCcTBE BCE O0JIee BAYKHBIM CTAHOBUTCS MaTEMaTHISCKHHA
CTWJIb MBILIUICHHUS], TIPOSIBIISIONIUNACS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpOLIECCE N3YUYEHUSI MATEMATUKH B apceHall MPUEMOB U METOJIOB MBIIILICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKLIMS U JEAYKILINS,
000011IeHHEe U KOHKpETU3alusl, aHaJIN3 U CUHTE3, Kilaccudukanus
U cucTeMaru3aius, abctparupoBanue 1 aHanorus. OObeKThl MaTEMAaTUUYECKUX
YMO3aKJIIOUEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOEHUM, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYIUPOBAT,
00OCHOBBIBaTh U JOKa3bIBaTh CYK/I€HUS, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE
MbllIeHUE. Beayias poias NpuHaaJIeKuT MaTeMaTUKe B (POPMUPOBAHUU
ANITOPUTMHUYECKONW KOMITOHEHTHI MBIIIJICHHUS ¥ BOCTUTAHUU YMEHH JIeHCTBOBATH
0 33/IaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh
HOBBIE. B mporiecce penienus 3aja4 — OCHOBHOM y4eOHOMU JIeATeIbHOCTH Ha
ypOKax MaTEMaTUKH — Pa3BUBAIOTCSI TBOPUYECKAs M MPUKIIAIHAS CTOPOHBI
MBIIIIJICHUS.

OOydeHue maTeMaTHKe 1a€T BO3MOKHOCTh Pa3BUBATh Y yUYAIIUXCS TOYHYIO,
palMOHANIbHYIO0 U HH(POPMATUBHYIO peub, YMEHUE OTOMpATh Haubosee
HOJXOASIINE S3bIKOBbIE, CHMBOJIIMYECKUE, TpaUUECKHE CPEICTBA IS
BBIPKEHUS CYKICHUM U HATJISAHOTO UX TPEICTABIICHUS.

Heo0xo1MMbIM KOMITOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJIKOBAHHUU
SIBJISIETCS 00IIee 3HAKOMCTBO ¢ \METO1aMU MMO3HAHUS JICHCTBUTEILHOCTH,
Ipe/iCTaBlIEHHE O MPEIMETE U METO/I€ MATEMATUKH, €r0 OTINYHS OT METO/I0B
€CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 0OCOOECHHOCTSAX MPUMEHEHHUS
MaTEMaTUKH JIJIsl PEIICHUs HAYYHBIX U MPUKIAIHBIX 3a7a4. Takum oOpa3om,
MaTeMaTu4yeckoe o0pa3oBaHUe BHOCUT CBOM BKIaj B (popMupoBaHue 00IIeH
KYJIBbTYPBI YEITOBEKA.



I/IsyquHe MaTEMAaTHUKHU CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA,

IIOHUMAHHIO KPACOThI U U3AIICCTBA MATCMATHYCCKHNX paCCYH(HCHHﬁ, BOCIIPpHUATHIO

reOMETPUYECKUX (OPM, YCBOCHHUIO UJEU CUMMETPHH.

LEJIA U3YUYEHUA YYEBHOI'O NPEJMETA «MATEMATHUKA»
(FA3OBBI YPOBEHD)

[IpuopurerHpimMu 1ensmMu ooyuenus maremarrke B 10—11 kiaccax Ha

0a30BOM YpOBHE SIBJISIFOTCSL:

dbopMHUpOBaHUE IEHTPAIBHBIX MATEMAaTUUYECKUX MOHATUN (YHCIIO,
BEJIUYMHA, FT€OMETpUYECKast pUrypa, nepeMeHHasi, BEpOSITHOCTb,
GyHK1Ms), 00ecreunBaIOIINX IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh
MaTeMaTUYECKOTro 00pa30BaHUs 00yUYalOIIUXCS;

NOJIBE/ICHUE YYAILUXCS HA JOCTYITHOM JUJISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MATEMATUKHU U OKPY>KAIOILEro MUPA, IOHUMaHUE
MaTE€MaTUKH KaK YaCTH OOLIEil KyJIbTYypbl YEIOBEUECTBA;

pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yualuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KPUTHUHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUEHHIO MaTEMaTUKH;

dbopmupoBanue GyHKIIMOHATIBLHON MaTeMaTUYECKON rpaMOTHOCTH:
YMEHUS paclO3HaBaTh MaTEMAaTUYECKHE ACTIEKThI B PEaJbHBIX KU3HEHHBIX
CUTYalUsIX U IPU U3YYEHUH IPYTUX y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (hOPMYITUPOBATH UX HA SI3BIKE
MaTEMaTUKH U CO3/1aBaTh MATEMATUYECKUE MOJIENH, IPUMEHSITh
OCBOCHHBIN MAaTeMaTUYECKUH alapar sl PELIEHUs] TPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE
pe3yNbTaTHI.

OcHOBHBIE IMHUU cofepxkaHus Kypca matemaTuku B 10—11 knaccax:

«Ywucna 1 BBIYHUCICHUSY, «ANTedpa» («AnredOpandeckre BEIPAKCHUS,
«YpaBHEHUS U HEPABEHCTBa»), «Hauana MaTeMaTHUEeCKOro aHAJIN3ay,

«"eomerpusa» («I'eomerpuueckre GUrypsl 1 UX cBoicTBay, «M3MepeHue

I'COMCTPHUUICCKUX BeJII/I‘-II/IH))), ((BepOHTHOCTI) U CTaTUCTHUKA». Z[aHHI)Ie JIMHUH

pPa3BUBAIOTCS MAPALIETBHO, KaXk/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM,

OJHAaKO HC HC3aBHMCHUMO OJHA OT prrOﬁ, da B TCCHOM KOHTAKTC U BSaHMOﬂCﬁCTBHH.

KpOMe 9TOTI'0, UX O6T)CI[I/IHSICT JIOTUYCCKasdA COCTaBJIArOmiad, TpaIuIuOHHO

npucymiasa MaTeMaTHKC U IIPOHU3bIBAOIIAA BCEC MATCMATUUICCKUEC KYPChI

u coqepkarenbubie Tuaun. ChopmynupoBanHoe B DegepanbHOM
roCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPTE CPEIHETO 00111ero 00pa3oBaHuUs



TpeOOBaHHE «BJIaJICHNE METOAAMH JI0KA3aTeIbCTB, AITOPUTMAMU PELICHUS 3a71a4;
yMeHHue GOpMYITUPOBATh ONPEIEICHUs, aKCUOMBI 1 TEOPEMBI, IPUMEHATH UX, TIPO-
BOJIMTH JIOKA3aTEIIbHBIC PACCYKIACHUS B X0/ PEIICHUS 3aa9» OT- HOCHTCS KO
BCEM KypcaMm, a (OpMUPOBAHHUE JIOTUIECKUX YMEHUN PACTIPEICIETCS IO BCEM
rojiaMm oOy4eHHsI Ha YPOBHE CpPEeHEro 00111ero oopa3oBaHusl.

MECTO YYEBHOI'O IPEJIMETA « MATEMATHUKA» (BA3OBBII
YPOBEHDb) B YYEBHOM IIVIAHE

B cootBercTBUM ¢ DenepanbHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHbIM
CTaHJAPTOM CPEIHEro 00IIero oOpa3oBaHus MaTEMaTHKA SIBIISIETCST 00S3aTEIIbHBIM
IpeIMETOM Ha JIAHHOM ypoBHE oOpa3zoBanusi. Hacrosieit paboueit mporpammoit
npenycMaTpUBaeTCs M3ydeHue yueoHoro npeamera «MaremaTika» B paMKax TpEX
y4eOHBIX KypCcOB: «Ajredpa u Hauajga MaTeMaTHUYECKOI0 aHAIM3ay, «I eoMeTpus»,
«BepoatrHocTh U cTaTucTuka». GopmMupoBaHue JOrHueCKUX YMEHUN
OCYILIECTBIISICTCS HAa MPOTSHKEHUH BCEX JIET O0yUeHHs B CTaplleil mKkoe, a
AJIEMEHTHI JIOTUKH BKJIIOYAIOTCA B COEP>KaHUE BCEX HA3BAaHHBIX BBIIIE KYPCOB.

B yueOHoM miaHe Ha u3yuenue MmareMatuku B 10—11 kimaccax orBogutcs 5
y4eOHBIX YaCOB B HEJIEIIO B TEUCHUE KaXKIOTO Tojia o0ydeHusi, Bcero 350 yueOHbIX
YacoB.

Tematnyeckoe MIaHUPOBAHUE YUEOHBIX KYpPCOB U PEKOMEHIYEMOE
pacmnpeneseHue yueOHOro BpEMEHU I U3YUEHUS OTJIETbHBIX TEM,
[PEJI0KEHHBIE B HACTOSIIIIEH MPOrpaMMe, HaJl0 paccMaTpUBaTh KaK IPUMEPHbIE
OPUEHTHPHI B IOMOIIb COCTABUTENIO aBTOPCKOM pabodeil mporpaMMbl U Mpexie
BCETr0 yuUHTen0. ABTOp paboueil mporpaMMbl BOPABE YBEIMYUTh WM YMEHbBIIUTD
NPEUI0KEHHOE YHCIIO0 Y4eOHBIX YaCOB HA TEMY, UTOOBI YIIIyOUTHCA B TEMATHKY,
3aMHTEPECOBABIIYIO0 00YJarONIUXCsl, MIIK HAIIPaBUTh YCUIINS HA MPEOI0JICHHUE
3aTpyAHEHHN. [[oyCTUMO TaKKe JIOKAJIBHOE IIepe- paclpeneieHue u
[IEPECTAHOBKA 3JIEMEHTOB COAECPKAHUS Kypca BHYTPH JAHHOI'O KJlacca.
KonunuecTBo npoBepoyHbIX paboT (TEMATHUYECKUN U UTOTOBBIM KOHTPOJIb KauecTBa
YCBOEHUS yueOHOI0 MaTepuasa) U UX TUI (CaMOCTOSATENbHBIE U KOHTPOJIbHBIE
paboThI, TECTHI) OCTAIOTCSI HA YCMOTPEHHUE YUHUTEJIS.

Taxxe yunuTens BIpaBe yBEIHYNUTh WM YMEHBIIUTD YUCIIO YYEOHBIX YaCOB,
OTBEIEHHBIX B paboueil mporpamMmmMe Ha 0000IIEHHE, TOBTOPEHHE,
CUCTEMATHU3ALMI0 3HAaHUU oOydaronuxcs. ENMMHCTBEHHBIM, HO IPUHUMIIUAIBHO
BaXKHBIM KPUTEPHUEM, SIBIISIETCS JOCTHKEHHE PE3yJIbTaTOB 00YUYEHMsI, YKa3aHHbIX B
HACTOSILIEN TTpOrpaMMe.



IUIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI YYEBHOI'O
MPEJIMETA «MATEMATHKA» (BA30BBIil YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI TPOrpaMMBbl yUeOHOT0 MPEe/I- METa
«MaremaTuka» XapaKTepU3yITCs:

I'pasicoanckozo eéocnumanus:
c(hOpMHUPOBAHHOCTBIO TPAKIAHCKON MO3UIINN 00YYAIONIErocs Kak akTHBHOTO H
OTBETCTBEHHOT' O YJIEHA POCCUIMCKOTO O0IIeCTBa, MPEJCTABICHUEM O
MaTeMaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH,
IPOLIEYP TPAKIAHCKOTO 0011ecTBa (BBIOOPHI, ONPOCHI | TIp.), YMEHHUEM
B3aUMOJICICTBOBATH C COI[MAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIIUSAME 1 Ha3HAYCHUEM.

Ilampuomuuecxkozo éocnumanus:
c(hOpMUPOBAHHOCTBIO POCCUNCKON TPaXAaHCKOW UICHTUYHOCTH, YBAKCHUS K
[POLIJIOMY U HACTOSIIIIEMY POCCUICKON MAaTEMATUKH, LIECHHOCTHBIM OTHOLIEHHUEM
K JOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKON MaTEMaTU4YECKON
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUSX,
chepax IKOHOMUKH.

Jlyx06HO-HpA6CMEEHHO20 60CNUMAHUA:
OCO3HAHHMEM JYXOBHBIX [IEHHOCTEW POCCUICKOro Hapoja; chOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUUECKOr0 MOBEICHUS, CBA3aHHOIO C MTPAKTUYECKUM
IIPUMEHEHHUEM JOCTHKCHUN HAYKH U JIESITEIIbHOCTHIO YUEHOT O; OCO3HAHUEM
JMYHOIO BKJIa/Ia B MOCTPOECHHUE YCTOMYUBOTO Oy IyIIETO.

Icmemuueckozo 6ocnumanus:
ACTETUYECKUM OTHOLIECHUEM K MUPY, BKIIFOUAsl CTETUKY MAaTEMATUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]1a4, PEILICHH, PACCyKICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Dusuueckozo 60cnumanu:
c(hOpMHUPOBAHHOCTHIO YMEHUS MMPUMEHSATh MaTEeMaTUUECKHE 3HAHUSI B UHTEpEcax
3I0pOBOT0 U O€30MacHOro o0pa3a *KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBBIO (310pPOBOE MUTAHKE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U OT/AbIXA,
perymnspHas ¢puznueckas akTUBHOCTB); (PU3MUECKOTO COBEPIISHCTBOBAHMUS, TIPU
3aHATHUSX CIIOPTUBHO O3/I0POBUTEIILHOM JIEATEIBHOCTHIO.

Tpyoosozo éocnumanusn:
TOTOBHOCTBIO K TPYly, OCO3HaHHEM IIEHHOCTHU TPYIOJII00US; HHTEPECOM K
pa3nu4HbIM chepam podecCHOHATEHON AEITETHEHOCTH, CBI3aHHBIM C



MaTEMaTUKON U €€ NPUII0KEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuieit nmpodeccun u peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbL;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY 00pa30BaHUIO U
camMo00pa30BaHUIO HAa MPOTSHKEHUU BCEH )KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIIPABIEHHOCTH.

IK0102U1ecK020 60CRUMAHUA:
c(OPMUPOBAHHOCTHIO IKOJIOTUUECKON KYIbTYPbl, IOHUMAHUEM BIUSHHUS
COLMAIbHO-Y)KOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE NPUPOJHON U COLUAIIBHON
Cpelibl, 0CO3HAHUEM TII00aNBbHOI0 XapaKTepa dKOJIOrHYeCKUX Mpodiiem;
OpHEHTalMEN Ha IPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JJISl PELICHUS 3a/1a4 B
00J1aCTH OKpYKato- 1€ cpebl, IIIaHUPOBAHUS IIOCTYIKOB U OLIEHKH UX
BO3MOXHBIX ITOCJIEACTBHN JUISl OKPYKAIOLIEH CPEIbI.

Ilennocmu nayunozo nosnanus:
c(OpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TIOHUMAHUEM
MaTEMaTUYECKON HAYKHU KaK Cepbl YETIOBEUECKOM AESATEIIBHOCTH, ITANIOB €€
Pa3BUTHS U 3HAYMMOCTH ISl pPa3BUTHS LMBWIN3ALMU; OBJIAICHUEM SA3BIKOM
MAaTEMATUKHA U MATEMATUYECKON KyJIbTYpOH KaK CPEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIBHOCTD
VWHIVBUIYAJbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yIbTaThl OCBOCHHSI POTPAMMBbI y4eOHOTO MpeaMeTa
«MareMaTnKa» XapaKTepU3yIOTCs OBJIaJIECHUEM YHUBEPCATbHBIMA
MO03HABATEIILHBIMU JICUCTBUSIMHU, YHHUBEPCATHHBIMU KOMMYHUKATUBHBIMHU
JCHCTBUSIMH, YHHUBEPCATHHBIMU PETYISATUBHBIME JICHCTBUSMHU.

1) YHuBepcalbHbIC MO3HABATEJIbHbIE JCHCTBHS, 00CCIICYHBAIOT
dbopmMupoBanue 6a30BbIX KOTHUTUBHBIX MPOIIECCOB 00yUYaIOMUXCs (OCBOCHHE
METOJI0B MTO3HAHUS OKPYIKAIOIIETO MUPA; MPUMEHEHHE JIOTHYECKHUX,
UCCJIeIOBATEIBCKUX OMepalnii, yMEHUH padoTaTh ¢ HHPOPMALIUEH).

basosvie nocuueckue oeticmsusi:

e BBISABIATH U XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKU MATEMATHICCKUX
00BEKTOB, MOHSATUH, OTHOIICHUI MEX1y TOHIATHIMU; (OPMYITUPOBATH
OTIpe/IeIICHHSI TIOHATHIA, YCTAaHABINBATh CYIIICCTBEHHBIN MPU3HAK
KJ1accu(UKaIMu, OCHOBAHUS JIJIsi 0000IIEHUS U CPAaBHEHUS, KPUTEPUHN
POBOMMOTO aHAIIN3a;



BOCIIPUHUMATh, (hOPMYJIUPOBATH U MPEOOPA30BBIBAThH CYKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIE, CIMHUYHBIC, YACTHBIC U 00IIHE,
yCIIOBHBIE
BBISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOICHUAX U YTBEPKIACHUSX; MpejIaratb KpUTEPUU
JUIS BBISIBJICHHS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;
JienaTh BHIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;
MPOBOJIUTH CAMOCTOSITEILHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUMA
(mpsiMbI€ U OT MPOTUBHOI0), BBICTPAUBATh apryMEHTAIMIO, IPUBOIUTH
IpUMEPhI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIbI;
BBIOMpATH CIIOCO0 pelieHus y4eOHoU 3a/1auu (CpaBHUBATh HECKOIBKO
BApUAHTOB pPElICHUS, BLIOUpPATh HAaMOOJIe€ MOAXOAIINUN C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).
baszoesvie uccneoosamensvckue oeticmausi:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT MO3HAHMUS;
dbopMynHrpoBaTh BOMPOCH, GUKCUPYIOIIUE IPOTUBOPEUHE, TPOOIEMY,
yCTaHABJIMBATh UCKOMOE U TaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;
IIPOBOJIMTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYECKOro OOhEKTa, SIBJICHUS,
npolecca, BBISIBICHUIO 3aBUCUMOCTEN MEXKITY 00bEKTaMH, SIBJICHHUSIMH,
POLIECCAMU;
CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIEHUS U BHIBOJIBI IO pe3yJibTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 0000IIEHUI;
POTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKKE BbI- IBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.
Paboma c unghopmayueit:

BBISIBIISITH JeUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX JIJI OTBETA Ha

BOIIPOC U I pELICHUS 33]a4U;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,

CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO PA3TUIHBIX BUIOB

U GOpM MpeACTaBICHHUS;

CTPYKTYpHUpPOBaTh MH(MOPMALIUIO, TPEACTABIATh €€ B pa3nyHbIX PopMax,

WLTIOCTPUPOBATh Tpaduuecku;



® OIICHMBATh HAIEKHOCTh HHGOPMAIIUU 110 CAMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcalbHbIC KOMMYHUKATHBHbBIE JICHCTBUS, 00ECIIEUNBAIOT
c(OPMUPOBAHHOCTb COLIMAJIbHBIX HABBIKOB 00YyYaIOLIUXCS.
Obuwenue:

® BOCTIPUHUMATH U (POPMYIHPOBATH CYXKIACHUSA B COOTBETCTBUU C YCIOBUSIMU
Y LIETIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MMCbMEHHBIX TEKCTAX, AABATh MOSICHEHUS MO X0y pELICHUs
3a/1a4v, KOMMEHTUPOBATh MOJYyYECHHBIN PE3YJIbTaT;

® B XO7e 00CYX/I€HHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYkK/1aeMOIl TEMBI,
npo0JIeMbl, pelIaeMOoM 3a/1auu, BBICKA3bIBATh UJIEU, HAIIEIICHHBIE HA TTIOMCK
pELIEHMS; COIOCTABIISATh CBOU CYKIEHUS C CYKJICHUSAMU JIPYTUX
YYaCTHHUKOB JIMaJiora, 0OHapYyKUBATh PA3IMUME U CXOJCTBO MO3UIINH; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacus, CBOU BO3PAKEHUS;

® [IPEICTaBIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICAOBAHMUS,
IPOEKTa; CAMOCTOSITENBHO BBIOUPATH ()OpPMAT BBHICTYIUICHUS C YYETOM 3a/1a4
NpE3eHTalMN U OCOOEHHOCTEN ayIUTOPHUU.

CompyoHuuecmeo:

® [IOHMMAaTh W UCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUAYaIbHOU
paboThI U pellIeHnH y4eOHbIX 3a/1a4; IPUHUMATD 11€7Ib COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 CO- BMECTHOM padoThI,
pacnpenensTe BUIbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U
pe3yabTaT paboThl; 0000I1aTh MHEHUS! HECKOJIBKUX JIFOJIEH;

® y4acTBOBATh B IPyNMHOBBIX (hopMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBI€ HITYPMBI» U UHBIE); BBIIOJHSITH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM JIEUCTBHUS C APYTUMU YJICHAMH KOMaH/Ibl; OLICHUBATh
KayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIC peryJassTHBHbIE JICHCTBU, 00eCICUnBAIOT (OPMHUPOBAHNE
CMBICJIOBBIX YCTaHOBOK M KM3HEHHBIX HaBBIKOB TUYHOCTH.
Camoopzanuzayus’
® COCTaBJIATH IUIaH, AJITOPUTM PEIICHHUs 3a/1a4H, BHIOMPATh CIIOCO0 PELISHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHH ¢ y4ETOM HOBOU
uH(dOpMAaIIHH.



Camoxonmpons:

® BIIAJETh HABBIKAMHU MTO3HABATEILHON PEQIICKCUU KaK OCO3HAHMSI
COBEpIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB, X PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMM CAaMOIIPOBEPKHU, CAMOKOHTPOJISI POLIECCa U pe3yJIbTaTa
pelIeHus: MaTeMaTU4YeCcKOl 3a1auu;

® [IpEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PEIICHUU 3a]1auH,
BHOCUTb KOPPEKTUBHI B JICATEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM, OOBSICHATH
MPUYUHBI TOCTUKEHUS WIN HEAOCTHXKEHUS PE3YIbTAaTOB JIEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

NNPEIMETHBIE PE3YJIBTATHI
[IpenmMeTHbIE pe3yabTaThl OCBOECHUS paboueil MporpaMmbl IO MaTeMaTHKE
IPECTaBJIECHBI 110 rojjaM 0O0Oy4€HHUs B paMKax OT/EIbHBIX KypCOB B
COOTBETCTBYIOIIMX pa3jaenax Hacrosmen [Iporpammer.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIIA MATEMATHYECKOI'O AHAJIN3A»

HEJN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havyasia MaTeMaTUYECKOTO aHATU3ay SIBJISIETCS OJTHUM M3
Han0OoJee 3HaYUMBIX B POrpaMMe CTapIlIel MKOJIbI, TOCKOJIbKY, C OHOU
CTOPOHBI, OH 00€CIeUYnBaeT MHCTPYMEHTAJIbHYIO 0a3y IJIsl U3YUEHHUS BCEX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroi CTOPOHBI, (POPMUPYET JTOTUYECKOE U
abCcTpakTHOE MBIIIJICHUE YYalIUXCA HA YPOBHE, HEOOXOJUMOM IS OCBOCHHUS
KypcOB HH(POPMATUKH, OOIIECTBO3HAHUS, ICTOPUH, CIIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4aliuecs OBJaJeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KoTopasi (OopMy/IHpyeT CBOM JOCTHXKEHHs B MaTeMaTH4ecKol (opme.

Kypc anredpbl 1 Hauan MaTeMaTUYECKOr0 aHAJIM3a 3aKJI1a/IbIBA€T OCHOBY IS
YCIICLTHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHHUS
OCHOBHBIX T€HJICHIIMI SKOHOMUKH U OOIIECTBEHHON dKU3HU, ITO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUX,
YBEPEHHO UCIIOIb30BaTh UX B IIOBCEIHEBHOM KU3HU. B TOXKE Bpems oBiazeHue
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MAaTEMATUYECKUMU KOHCTPYKIUSIMHU
pPa3BUBAET YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTD
YTBEPKJEHUS, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIUI0, aOCTparupoBaHue U
aHanoruto, GopMUpyeT KpeaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B Xone nzydenus



anreOpbl U Ha4aJl MAaTEMAaTUYECKOT O aHajIn3a B CTaplIeH MIKOJIe yJaliuecs
II0JIY4YarOT HOBBIN OIBIT PELICHUS TPUKIIAJHBIX 3a/1a4, CAMOCTOSATEIBHOIO
MIOCTPOCHMSI MATEMATUYECKUX MOJEJIEN PEANBHBIX CUTYallull 1 WHTEpIpETalun
IIOJIYYEHHBIX PEIICHUM, 3HAKOMSTCS C IPUMEPAMU MAaTEMAaTHIECKUX
3aKOHOMEPHOCTEH B NPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAOIIMMUCS
MAaTEMATUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc ob6nanaer 3Ha4nTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIUATIOM, KOTOPBIH
peanu3yercs Kak uepe3 yueOHbIi MaTepual, ClocOOCTBYIOMINI (OPMUPOBAHUIO
Hay4YHOT'0O MHUPOBO33PEHHUS, TaK U Yepe3 cnennPpuKky yueOHO! NesTeNbHOCTH,
TpeOyrolel CaMOCTOSATENbHOCTH, aKKYPaTHOCTH MPOJOIKUTENbHON
KOHILICHTPAallUM BHHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku 00ydeHus anredpe u Hauajaam MaTeMaTH4eCKOro
aHaJIM3a JISKUT JeSTENbHOCTHBIA IPUHIIUI O0y4EHHUS.

B cTpykType kypca «Anredpa 1 Hayana MaTeMaTHYEeCKOro aHAJIN3a» MOKHO
BBIJICJIUTH CIEAYIOIINE CONEPKATEIBHO METOAUYECKUE JIMHUU: «Hucia u
BBIUUCIICHUA», «DYHKIINH U TpaduKm»,

«YpaBHEHHUs U HEpABEHCTBay, «Havyana MaTeMaTu4ecKoro aHajIu3a,
«MHOXecTBa U JIOTUKay». Bce OCHOBHBIE COAEPKATEIBHO METOIUYECKUE JTUHUN
U3y4aroTcs Ha NPOTSHKEHUHU ABYX JIET 0OyUeHUs B CTaplIeH 1IKoJe, ECTECTBEHHO
JOMOJIHSAS APYT APyTra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U Pa3eiIaMH.
MOHO C YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIN KYPC SBJIIETCS MHTETPATUBHBIM,
HOCKOJIbKY 00bEIUHSAET B ce0e CoepKaHUE HECKOJIbKUX MaTEMAaTHYECKUX
JUCLUIUIMH: anredpa, TPUrOHOMETPHs, MATEMAaTUYECKUIA aHATU3, TEOPHUS
MHOecTB U Jip. [Io Mepe Toro, kak yJauiuecs: oBjiaJieBaloT Bc€ Oosiee MUPOKUM
MaTEMaTUYECKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (POPMUPYETCS U
COBEPIICHCTBYETCS YMEHUE CTPOUTH MAaTEMAaTUUECKYIO0 MOJEIb PEATIbHON
CUTYalluu, IPUMEHSATh 3HAHUs, I0JIyYEHHBIE B Kypce «Anredpa u Hadaja
MaTEMaTUYECKOI0 aHAIN3a», ISl PELLIEHUS] CAMOCTOSITENIBHO C(HOPMYIUPOBAHHOM
MaTEeMaTU4YECKOM 3a/1a4H, a 3aTEM MHTEPIIPETUPOBATD ITI0Jy4YECHHBIW PE3YyJIbTaT.

ConepxartenbHO MeToanYeCKast JIMHUS «Hucaa u BBIYMCIEHUS 3aBEPIIACT
(opMupOBaHUE HABBIKOB UCITOJIb30BAHMUS JEHCTBUTEIbHBIX YHCEN, KOTOPOE OBbLIO
HayaTo B OCHOBHOMH IIKoJj€e. B crapiiell mkone ocodoe BHUMaHUE YAENseTCs
(GOpMUPOBAHUIO MTPOYHBIX BbI- YUCIUTEIbHBIX HABBIKOB, BKIIOUAOIIUX B CE0s
UCMOJIb30BAaHUE PA3IMYHBIX (POPM 3alMCH JEHCTBUTEIBLHOTO YUCIIA, YMEHUE
PAlMOHAJIBHO BBITIOIHATH JEUCTBUS C HUMHU, I€JIaTh IPUKUAIKY, OLIEHUBATh
pe3ynbTat. OOyJarnmecs moy4yaroT HaBbIKU MPUOINKEHHBIX BEIYUCICHUM,
BBITIOJTHEH U IEUCTBUM C YKCIIaMU, 3alIUICAaHHBIMU B CTaHJIapTHOU opme,
UCITOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.



JIunnsa «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS HA POTSKEHUHU BCETO
o0yueHus B CTapuIei IKOJIe, MOCKOJIbKY B KaXJIOM pa3Jielie MporpaMMbl
IPEAYCMOTPEHO PEMIEHUE COOTBETCTBYIOIIMX 3a7a4. Y Yalllecs OBIAIEBAIOT
Pa3JIMYHBIMUA METOJIaMH PELICHHUS 1ENbIX, PAIMOHATBHBIX, UPPALIUOHATBHBIX,
MOKAa3aTeNIbHBIX, JOrapu(PMUYECKUX U TPUTOHOMETPUUECKUX YPABHEHUM
HEPABEHCTB U UX cucTeM. [lomydeHHbIe YMEHHS UCIIONIB3YIOTCS IIPU UCCIIEN0BAHNUN
GYHKIMN ¢ TOMOIIBIO0 MPOU3BOIHOM, PEIICHUH MPUKIIATHBIX 3a/1a4 U 3a/1a4 Ha
HaXO0XJAeHUE HAaMOOIBIINX U HAUMEHBIIUX 3HAaUeHUN QyHKUMU. JlaHHas
collep)KaTeNibHass JIMHUS BKJFOYAeT B ce0s Takke (hOpMHUpPOBAHUE YMEHUH
BBINIOJIHATH Pacy€Tsl o popMmyliaM, peoOpa3oBaHusl 1IENIbIX, PAllMOHAJIbHbIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKCHHUIA,
coJiep KallluX CTENeHu U torapudmsl . brarogapst u3ydeHuro anredpanyeckoro
Marepuasa MpOUCXOAUT JaJbHENIEe PA3BUTHE aJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBITINICHUS YYaIuXxcs, GOPMHUPYIOTCS HaBBIKHU 1€ TYKTUBHBIX
paccyxJieHui, paboThl ¢ CUMBOJIBHBIMHU (POPMAMHU, MIPEACTABICHHUS
3aKOHOMEPHOCTEN 1 3aBUCHMOCTEH B BHJIC PaBEHCTB U HEPABEHCTB. Anredpa
npennaraet 3QpPeKTUBHbIE UHCTPYMEHTBI JUIsl pEIICHUS IPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVISIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
S3bIKa HAYKH.

CopepkarenbHo MeTogudeckas JuHusl «OyHKIUHU U rpaduKm» TECHO
NIEPEIUIETACTCA C IPYTUMHM JINHUSMHA KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIBHOCTh U3YUEHUs MaTepuana. M3yuenue cTerneHHou,
N0KAa3aTeJIbHOH, JIOrapu(hMHUUECKON U TPUTOHOMETPUUYECKHUX (DYHKIIMM, UX CBOMCTB
U TpaUKOB, UCTIOIb30BaHNE (DYHKITUH JIs pEICHHs 3a7]a4 U3 APYTUX yUYeOHBIX
IIPEAMETOB U PEANBHOM KU3HHU TECHO CBA3aHO KaK C MATEMATUYECKUM aHATU30M,
TaK U C pelIeHHeM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMaHKE
ynensiercs (popMUPOBAHUIO YMEHHS BbIpaXKaTh (hOpMyIaMu 3aBUCUMOCTH MEXKY
pa3IMYHBIMH BETUYMHAMM, UCCIIEOBATH MMOJYYCHHbIE (PYHKIIMH, CTPOUTH HX
rpaduku. MaTtepuain 3Toii copepKaTeIbHOM JIMHUN HAIleJICH Ha Pa3BUTUE YMEHHM
Y HaBBIKOB, NIO3BOJISIOIINX BBIPAKaTh 3aBUCUMOCTH MEXKy BEJIU- YUHAMH B
pasznuyHol popme: aHATUTHYECKOM, rpadudeckoit u cmoBecHoi. Ero nsyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJITOPUTMUUECKOT O MBIIIJIEHUS, CHOCOOHOCTH K
0000I11IeHIIO0 M KOHKPETU3AIINH, HCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Hadana MaTeMaTH4ecKoro aHaian3a MO3BOJISAET
CYILIECTBEHHO PAaCIIMPUTh KPYT KaK MaTEMAaTHUYECKUX, TaK U MPUKIAJHBIX 3a/1a4,
JOCTYIHBIX 00YYarOIUMCS, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTh UCCIEA0BATh U
CTpOUTh Tpaduku GYHKIMMI, ONpeeNsaTh UX HAauOONbIINEe U HAMMEHbIINE
3HAYCHHUSI, BBIYUCIATH TUIOMATU GUTYpP U 00BEMBI TEIl, HAXOAUTH CKOPOCTH U



YCKOpEHUs NpoueccoB. /J[aHHas conepKaTenbHast IMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IMOCTPOEHUS MaTEMAaTUYECKUX MOJIeNIEl peajbHbIX CUTYyaluH,
HAXOJKJICHUS HAWTY4IIEro PEeIIeHNs B PUKIAIHBIX, B TOM YHCIIE COLUAIBHO
SKOHOMMYECKHX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHUYE€CKOI0 aHAJIN3a
CIIOCOOCTBYET pa3- BUTUIO A0OCTPAKTHOT'0, OPMAIBHO-JIOTMYECKOT0 U
KpPEaTUBHOI'O MBIILJIEHUs, (DOPMUPOBAHUIO YMEHHI paCliO3HABATh MPOSBICHUS
3aKOHOB MaT€MAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaronmecs: y3HatoT O
BBIIAIOIINXCA pe3yibTaTax, MOJyYeHHBIX B XOJ€ Pa3BUTHS MaTEMATUKHU KaK
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOANYECKas JIMHUS «MHOKECTBA U JIOTHKa» B OCHOBHOM
IOCBSILIEHA 2JIEMEHTAM TEOPUH MHOXKECTB. Te€OpETUKO-MHOKECTBEHHBIE
NIPEACTABIECHUS POHU3BIBAIOT BECh KYpC IIKOJbHOW MATEMATUKHU U MIPEIIIAratoT
HanOoJee YHUBEPCATbHBIN S3bIK, 00bEIUHSIOIINIA BCE pa3/iesibl MATEMAaTHKU U €€
MPWIOKEHHM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE JUCHUILIAHBI B €IUHOE
uenoe. [loaToMy BakHO JaTh BO3MOXKHOCTh IIKOJIBHUKY MOHH- MaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHON MAaTeMAaTUKH U UCTIOJIb30BaTh €T0 JJIs
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa 1 HayaJla MaTEMaTHYECKOT0 aHaJIu3a» IPUCYTCTBYIOT
TaKk€ OCHOBBI MATEMATUYECKOT0 MOJIECIMPOBAHUS, KOTOPBIE MPU3BAHBI
c(hopMHpOBATh HABBIKH IMOCTPOCHUS MOJIENIEH pealbHbIX CUTYAILIUM, UCCIEA0BaHUS
ATUX MOJIENIECH C MOMOIIBIO anmapara anreOpbl 1 MaTEMaTUYECKOTO aHaN3a U
MHTEPIPETALUU MTOTYYECHHBIX PE3YIbTAaTOB. TaKue 3a1aHusl BILUIETEHBI B KaXK bl
U3 pa3zeiioB MPOrPAMMBI, IOCKOJIBKY BECh MaTEpHall Kypca IIMPOKO UCIIOJIb3YETCS
JUISl PELICHUS] TPUKIIAIHbIX 3a1a4. [Ipu peliennn peaibHbIX MPAKTUUYECKHUX 3a7a4
yyaluecs: pa3BUBaIOT HAOMIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOIH30BATh AHAJIOTHIO, 0000IIATh M KOHKPETH3UPOBATh
npobsemy. JlesaTenbHOCTb M0 (OPMHUPOBAHUIO HABBIKOB PEILICHUS MPUKIIATHBIX
3a/1a4 OpraHU3yeTcsl B IPOLECCE U3YUEHUs BCEX TeEM Kypca «Airedpa u Hadasa
MaTEeMAaTHYECKOI0 AaHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo yueoHOMY TuianHy B 10—11 kimaccax uzy4aercst yueOHbIN Kypc
«Anredpa 1 HaYyaJla MAaTEMaTUYECKOTO aHaIM3a, KOTOPBII BKIIOYAET B ce0s
CJIIENYIOIIME OCHOBHBIE PA3IENbl COAEPKAHUA: «HHCIIa U BBIYUCICHUS»,
«YpaBHEHUS U HEPABEHCTBAY,

«DyHkuu u rpadpukny, «Havyama MaremMaTHyecKoro aHaiau3a» u
«MHOXeCTBa U JIOTUKAY.

B yueOHOM 11aHe Ha U3ydeHHE Kypca anredpbl 1 Hayajl MaTeMaTHYECKOTO
aHaM3a OTBOJUTCS HE MeHee 2 yueOHbBIX 4acoB B Henenmo B 10 kimacce u He



MeHee 3 yueOHbIX yacoB B Hemento B 11 kiacce, Bcero 3a JBa roja oOydeHus —
He MeHee 170 yueOHbBIX 4acoB.

INJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbBI OCBOEHUS
PABOYEHM ITPOI'PAMMBI KYPCA (ITO I'OJIAM OBYUEHMUS)

OcBoeHue yueOHOro Kypca «Anredpa v Hauajia MaTeMaTHYECKOr0 aHATN3ay
Ha YPOBHE CPEJIHET0 00111er0 00pa30BaHus JOJKHO 00ECIIEYnBAThH JOCTHKEHUE
CJIEIYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 knacc
Yucaa 1 BBIYMCICHUS

e OnepupoBaTh NOHATUAMU: PAIMOHATIBHOE U IEMCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI.

e Brmonaate apudmernueckue omnepaudd €  palMOHAJIbLHBIMH U
JNENCTBUTENBHBIMH YHCIAMHU.

e BrinonHsaTh NpUOAMKEHHBIE BEIYMCIICHUS, UCIIONIb3Ys IIPABUIIA OKPYTJICHUS,
JenaTh NPUKHUIKY U OLICHKY PE3YJIbTaTa BIYUCICHUN.

e OmnepupoBaTh NOHATHSIMU: CTENIEHb C LEJIBIM MTOKa3aTeNeM; CTaHJapTHas
¢dopma 3anmucH 1eHCTBUTEIBHOTO YKCiia, KOPEeHb HaTypalbHON CTEECHH;
UCIIOJIb30BaTh NOJAXOAILYIO (HOPMY 3aIIMCH IEUCTBUTENbHBIX YUCET IS
pelIeHHs] TMPAaKTUYECKHX 3a]ad U MPEACTaBICHUS JAHHbIX.

e OnepupoBaTh NOHATHAMH: CUHYC, KOCHHYC U TAHT€HC ITPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BaTh 3aMUCh MPOU3BOJIILHOTO YIJIa yepe3 oOpaTHbIE
TPUTOHOMETPUYECKUE PYHKITUH.

YpaBHeHus 1 HEpaBeHCTBA

e OmnepupoBaTh NOHATUSIMU: TOXKJIECTBO, YPaBHEHHUE, HEPABEHCTRO; LIEN0E,
panMoOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

e BrinonssaTs npeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U PEIIaTh
TPUTOHOMETPUUYECKHE YPABHEHU.

¢ BrimonasaTs npeobpa3oBaHus ENbIX, pAIIMOHATBHBIX U UPPAMOHATBHBIX
BBIPAKEHUI U PellaTh OCHOBHBIE THIIBI LENbIX, PALMOHAIBHBIX U
UPpaLMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

e [IpumeHsATH ypaBHEHUS U HEPABEHCTBA JJI PEUIEHUS MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00J1IaCTel HAYKU U peasl HOM KU3HU.

e MoaenupoBaTh peajibHbIE CUTYallMH Ha A3BIKE aJIr€Opbl, COCTABIIATH
BBIPAKEHUS, YPaBHEHUs], HEPABEHCTBA MO YCIOBHIO 3a]1a4M, UCCIIE0BATh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ainreopsl



DYyHKIUHN U TPAaPUKHU
OnepupoBath NOHATHIMH: PYHKIIHS, CIIOCOOBI 3aJaHus (PYHKIIMH, 00JIaCTh
OTIpEeNIeHHs] 1 MHOKECTBO 3HaUeHUN QyHKIMH, rpaduK QyHKIUH,
B3aMMHO 0OpaTHbIE PYHKLIHU.
OnepupoBath NOHATHIMU: YETHOCTh U HEUETHOCTh (DYHKLIMU, HYJIH
(YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
Hcnonws3oBate rpadukn GyHKIWN 11 pelIeHus] ypaBHEHUI.
Ctpouth 1 unTaTh TPaPUKN TUHEHHON (DYHKITNH, KBaIpaTUIHON (YHKIIHH,
CTENEHHON (PYHKIIMH C LEJIBIM MOKA3aTENIEM.
Hcnonb3oBaThk rpad@uku GyHKIMM 171 UCCIIEI0BAHUS TPOLIECCOB U
3aBUCHMOCTEH MPU PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX MPEAMETOB U
peabHOM KU3HU; BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEITMYMHAMM.
Hauyana maTtemMaTn4yeckoro aHajau3a
OnepupoBaTh MOHITHIMH: MTOCJIEOBATENLHOCTD, apru(MeTHdecKas u
reoMeTpUYecKasl IpOrpeccu.
OnepupoBath NOHATUSIMU: OECKOHEYHO YOBIBAIOIIAsl FEOMETpUYECcKast
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUIECKON MTPOTPECCUH.
3amaBaTh MOCIEIOBATEIFHOCTH PA3IUYHBIMU  CIIOCOOAMH.
Hcnonb30BaTh CBOMCTBA MTOCIEA0BATENBHOCTEN U TPOTPECCUN [T PELLICHUS
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo0KecTBAa U JIOTHKA

OnepupoBath MOHATUSMH: MHOXECTBO, OIlEpallMy HaJl MHOXECTBAMH.
Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONACAHUS
peabHBIX MPOLIECCOB U SIBJICHUH, TP PELICHUH 33]a4 U3 APYTUX y4eOHBIX
IIPEMETOB.

OnepupoBaTh NOHATUAMHA: ONPENEIEHUE, TEOPEMA, CIIEICTBUE,
JIOKa3aTENbCTBO.

11 kaace

Yuciia 1 BbIYUCTIECHUA

OnepupoBath MOHSATUSMHU: HATYPAIbHOE, IIEJI0€ YHCIIO; UCIIOJIb30BaTh
TIPU3HAKY ISTUMOCTH IIEJIBIX YUCEIN, Pa3IOKCHHUE YUCIIa Ha POCTHIC
MHOXKHTEIH ISl pEeIIeHus 3a/1ay.

OmnepupoBath MOHSATUEM: CTEMIEHb C PAIMOHAIBLHBIM TOKa3aTEJIEM.
OmnepupoBaTh MOHATUAMH: JTOTApU(DM YUCITA, TECATUIHBIC U HATYPAJTbHbBIE
jorapuMsbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsATh CBOWCTBA CTEIICHHU TSl PE0OPa30BaHMS BhIPAKEHUI;
ONEPUPOBATH MOHATUSIMU: TTI0KA3aTEILHOE YPABHEHUE U HE- PABEHCTBO;
pelaTh OCHOBHBIE TUIBI TOKA3aTENbHBIX YPABHECHUN U HEPABEHCTB.
BrimonusTs nmpeobpa3oBaHus BEIPAKEHUN, COIEPKAIIUX JTOTapU(PMBbI;
OTNEepUpPOBATh MOHATUSIMU: JIOTAPUPMUUECKOE YPABHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.
Haxonuts pemennst npoCTEeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OneprpoBaTh NOHATUSAMHU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEILCHUE;
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PEUICHUS TPAKTUYECKUX
3a7a4.

Haxoaute pemienust mpocTelmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpPaBHEHUI U HEPABEHCTB.

MonenupoBath peaqbHbIE CUTYAIlUU Ha SI3bIKE alreOphl, COCTABIATh
BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 33/1a4H,
UCCIIE0BATh MOCTPOCHHBIE MOJIENIA C UCTIOJb30BAHUEM ammapaTa aareOpsbl.

DyHKIUHN U rPaPUKHU

OnepupoBaTh MOHATUAMU: IEpUOUYECKast QYHKITUS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKITUH, TOYKH IKCTpeMyMa (HyHKIIHH, HanOOJIbIee U
HauMEHbIIIee 3HaYeHus1 QYHKIIMN Ha MPOMEXKYTKE; UCTIOIB30BaTh X IS
UCCleI0BaHus (PYHKIIUH, 3aJaHHOU rpapuKOM.
OmnepupoBath MOHATUSAMHU: TPAPUKH MOKA3ATEIHHOMN, JOrapu(PMUIECKON U
TPUTOHOMETPUUYECKHUX (DYHKIIHI; 1300paxaTh UX Ha KOOPJIUHATHON
IUIOCKOCTH U UCIIOJIB30BaTh ISl PELICHUs ypa HEHUI U HEPABEHCTB.
N3o6pakath Ha KOOPIMHATHOMN TUIOCKOCTHU TpaUKy TMHEHHBIX YPaBHEHHIMA
Y UCIIOJIB30BaTh UX JIJIS PEUIEHUs CUCTEMBbI JIMHEHHBIX YpaBHECHUM.
Ucnonw3oBaTk rpaduku GyHKIUN 15 UCCIEA0OBAHUS MPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX yUEOHBIX TUCITUTIINH.

Hauana MaTeMaTH4eCKOro aHajau3a
OnepupoBaTh MOHATUSMU: HENPEPbIBHAS (DYHKIUS; MPOU3BOAHAS (DYHKIIUU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3HMUECKHUI CMBICIT TIPOU3BOIHOM J1JIs
pelieHus 3a1a4.
Haxonute npou3BoaHbIC AIeMEHTAPHBIX (QYHKITAN, BEIYUCIISATH
MIPOU3BO/IHBIE CYMMBI, TPOU3BEJEHUS, YACTHOT'O (DYHKITHIA.
Hcnonb3oBaTh MPOU3BOAHYIO JJIS1 UCCIIEIOBaHUS (PYHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, TPUMEHSATH PE3YJIbTAThl UCCIIEIOBAHUS K
MOCTPOEHUIO IPaPUKOB.



e llcnonp30BaTh MPOU3BOAHYIO IS HAXOXK/ICHUS HAUJIYYIIErO PELICHUs B
IIPUKJIAAHBIX, B TOM YUCJIE COLIMAIBbHO-DKOHOMUYECKHUX, 3a1a4ax.

e OmnepupoBarh NOHATUIMU: IEPBOOOPA3HAs U UHTErpal; IOHUMATh
reoOMeTpUYeCcKuil U (PU3NUECKUI CMBICI UHTErpaa.

e Haxoauts nepBooOpa3HbIe 37IeMEHTAPHBIX QYHKIINI; BBIYUCIATH HHTETpall
no popmyne Hperotona—Jleitbuuria.

e Pemars NpUKIAAHBIE 3a/1a4HU, B TOM YHCJIE COLIUATIBHO-ODKOHOMHUYECKOr0 U
¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOI0 aHAIM3a.

COJEPKAHUE YYEBHOT'O KYPCA (IIO TOJIAM OBYYEHUSI)

10kaacc

Yucsa 1 BIYMCICHUSA

Pammonanpabie yncia. OOBIKHOBEHHBIE U IECATHYHBIE TPOOH, TTPOIICHTHI,
OecKOHEUHbIE TIepHouYecKre Apoou. ApudmeTruecKue ornepaiuu ¢
palMOHaIbHBIMU YHCIIaMH, IPE0OPa30BaHUS YUCIOBBIX BbhipaxkeHul. [IpumeHenue
JpoOeit ¥ MPOIIEHTOB JIJIs1 PEIICHHS IPUKIIATHBIX 33729 U3 Pa3IMIHbIX OTpaciiei
3HAHUU U PEaIbHOU JKU3HMU.

JlerictBuTenbHbIE yncaa. PanmoHanbHble M MppalliOHANIbHBIC YHACIIA.
ApudmMernyeckue onepamuu ¢ 1eHCTBUTENbHBIMU YnciiaMu. [Ipubnmkénnbie
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA Pe3yJbTaTa
BBIYKCJICHUM.

Crenens ¢ 1ensiM nokazateneM. CtanaaptHas opma 3anucu
JENCTBUTENBHOTO uncia. Mcnons3oBaHue moaxosmieit (Gopmbl 3a- MUCH
JNEHUCTBUTENBHBIX YUCEN ISl PEIICHUS TPAKTUUECKUX 3a/1a4 U MPEACTABIICHUS
JTAHHBIX.

ApudmMernyecknii KOpPeHb HATypallbHOM cTeneHu. JledcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYPaJbHON CTEIEHHU.

CuHyc, KOCUHYC ¥ TAHT'€HC YHCJIOBOr0 apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUSA U HEPABEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[IpeobpazoBanue TPUTOHOMETPUIECKUX BhIpakeHU. OCHOBHBIC
TPUTOHOMETpUUYECKHE (POPMYIIHI.

VYpaBHeHUE, KOPEHDb ypaBHEHUs. HepaBeHCTBO, pelieHHe HEPABEHCTBA.
Mertona UHTEpPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.



Pemenve nppanmonanbHbIX YpaBHEHUNM U HEPABEHCTB. Pelienue
TPUTOHOMETPUYECKHUX YPABHEHUIA.

[IprMeHeHnEe ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4
Y 33/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEATbHON KU3HMU.

DyHKIUHN U TPaPUKHU

@yHKus, cnocoOsl 3aaanus pyHkuuu. ['paduk pynkunu. Bzaumuo
oOpaTHbIe (PYHKITHH.

O6nactb onpeneneHuss 1 MHOXKeCTBO 3HaueHu pyHkiuu. Hynu ¢pyHkumm.
[IpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIEC U HEUETHBIEC (PYHKLIUU.

CrenenHas QyHKIUs ¢ HATypaJdbHBIM M LIETBIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEICHH.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEAEIEHUE TPUTOHOMETPUIECKUX
(GYHKIMNA YUCIIOBOTO apryMEHT.

HavaJyia MaTeMaTH4eCKOIr0 aHAJIM3A

ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs IOCIIEN0BATENbHOCTEH.

MOHOTOHHBIE TTOCIEA0BATEIBHOCTH.

Apudmernueckas u reomeTprudeckas nporpeccuu. beckoneuno yObIBaromas
reoMmerpuieckas rnporpeccusi. Cymma 0€CKOHEUHO yObIBAIOIIEH F€OMETPUYECKON
nporpeccun. Gopmyiia CI0KHBIX IPOLEHTOB. Mcnonb30Banne nporpeccuu 1uist
peuIeHns peajbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

MHOXxecTBO, onepauuu HaJl MHOXKecTBaMu. Jluarpammel Diinepa—DBeHHa.
[IprMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO aIllapaTa Jiisd ONMCAHUS PealbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELICHNUHU 3a]1a4 U3 IPYTHX y4EOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11kaacc

Yucja 1 BLIYUCIEHUS

Harypanensbie u nensie uyncia. [Ipu3Haku 1eIMMOCTH LEIIBIX YUCEN.

Crenensb ¢ panmoHaabHBIM NOKa3aTenaeM. CBoiicTBa creneHu. Jlorapudm
gyucna. JlecaTuaHbIe M HATypalbHBIC JTOTapU(PMBI.

YpaBHeHUsI 1 HEPABEHCTBA

[TpeoOpazoBanue BeIpakeHHH, copepkanux Jorapudmel. [IpeodpazoBanue
BBIPKEHUH, COJIEPKAIUX CTEIICHU C PAllMOHAIIBHBIM IMOKA3aTEIIEM.
[Tpumepsl TpUroHOMETPUUECKUX HEPpABEHCTB. [loka3aTenbHble YpaBHEHUS U
HepaBeHcTBaA. JlorapudMudeckue ypaBHCHHUS 1 HEPABCHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUN. Penienne npukiiaHbiX 3a/1a4 ¢ MOMOIIbIO
CHUCTEMBI JIUHEHUHBIX YPAaBHEHUN.



CucteMbl ¥ COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenune ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 1 3a7a4 U3 pa3InyHbIX 00JacTell HAyKu U peajbHOI
AKU3HU.

DyHKIUMN U TPAaPUKHU

Oyuknus. [lepuoanueckue GyHkiuu. [TpoMexxyTku MOHOTOHHOCTH
dbyHkimu. MakcumyMbl 1 MUHUMYMBI QyHKITMH. Hanbosbinee u HauMeHblIee
3HaueHHEe (DYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpudeckue (YHKIIUH, UX CBOMCTBA U TPadUKH.

[TokazaTenbHas u Jorapudmuueckas GyHKIHUU, UX CBOMCTBA U rpad UK.

Hcnonb3oBanue rpa@ukoB (yHKUMNA I PELIEHUS YpPaBHEHUU U
JIMHENHBIX CUCTEM.

Ucnonw3oBanue rpadukoB GyHKIUN IS UCCIIEA0BaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOPbIE BOSHUKAIOT MPHU PELUICHUH 3a/1a4 U3 APYTUX YUeOHBIX
IIPEAMETOB U PEANBHOM )KU3HU.

Havana maTteMaTH4eCKOro aHajImu3a

HenpepoiBabie pyHKIMKU. MeTon UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas pynkuuu. ['eomerpuueckuili 1 GU3NUECKUI CMBICT
IIPOU3BOJHOM.

[IpousBoaHbIE 371€MEHTApHBIX PYHKIUNA. DOPMYIIBI  HAXOXKICHHUS
IPOM3BOHON CyMMBI, TPOU3BEICHUS U YACTHOT'O (DYHKITHIA.

[Ipumenenre mporu3BOAHON K HUCCIEOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKkcTpeMyMmbl. HaxoxeHrne Hanbopero 1 HAMMEHbLIEro 3HaYeHUs PYHKIMU Ha
OTpE3KE.

[IpumeHeHre mpOU3BOAHOM SISl HAXOXKJICHHUSI HAMJTYYILErO PEIICHUs B
NPUKIAJHBIX 337a4ax, A1 ONpPeIeIeHUs] CKOPOCTH MPO- LECCa, 3aJaHHOTO
dbopmysioi uiam rpagukomM.

[lepBoobOpasnas. Tabnuia mnepBOOOPA3HBIX.

Nurerpan, ero reomerpudeckuii U pu3nueckuii cMbici. Berancienue
uHTerpaia no popmyne Hetotona—JleliOuuia.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne i/

HaumeHnoBaHue pa3ies10B 1 TeM IPOrPaMMbl

KoanuyecTBo 4acos

KonTpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThbI

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

MHoOkecTBa pallMOHAIIBHBIX U JE€UCTBUTEIbHBIX
yucell. PanimonanbHbple ypaBHEHUS U
HEpPAaBEHCTBA.

bubanorteka umdbposoro

06pasoBaTeNbHOroO

KOHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OHnanH-wkrona Pokchopa

(foxford.ru)

Oyukuuu u rpapuku. CTeneHs ¢ 1eabM
MIOKa3aTeIIeM.

bubaunorteka umdbposoro

obpasoBaTenbHOro
KoHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OHnanH-wkona Pokchopa

(foxford.ru)

ApubMeTHnIeCcKrii KOpeHb N—OU CTETICHH.
HppanroHanpHble ypaBHEHHs U HEPABEHCTBA.

bubanorteka umdbposoro

obpa3oBaTesibHOro

KoHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OHnanH-wrona Pokchopa

(foxford.ru)
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®opMyIIbl TPUTOHOMETPHUH.
Tpuronomerpruyeckue ypaBHEHHUS.

22

bubanorteka umdbposoro

06pasoBaTeNbHOIoO

KoHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OHnanH-wkKona Pokcdopa

(foxford.ru)

HOCJ’ICI{OB&TCJ’IBHOCTI/I " IIporpecCcuu.

bubanorteka umdbposoro

0bpasoBaTebHOro

KoHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OHnanH-wkona Pokchopa

(foxford.ru)

IToBTOpenue, 0000IIeHNE, CUCTEMATU3ALIHS
3HAHUU.

BubanoTeka undbposoro

obpa3oBaTesibHOro

KoHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OnnaliH-wKona Pokcdopa

(foxford.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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11 KIIACC

Ne i/t

HaumeHoBaHue pa3aeoB U TeM NPOrpaMMbl

KoanuecTBo yacoB

KonTtpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThbI

JIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcnl

CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEJIEM.
[TokazatenpHas ¢pynkuus. [lokazarensHbie
ypaBHEHUS U HEPABEHCTBA.

12 2

Bnbanorteka umdposoro

0bpa3oBaTeNbHOro

KOHTeHTa (myschool.edu.

ru)

AKnacc (yaklass.ru)

OHnanH-wKona Pokcdopa

(foxford.ru)

Jlorapudmuueckas QyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U HEPaBEHCTBA.

12 1

BubamoTeka umdpoBoro

obpasoBaTesibHOro

KoHTeHTa (myschool.edu.

ru)

Tpuronomerpuueckue GyHKIUN U UX TpapUKH.
TpuronomeTpuyecKkre HepaBeHCTBA.

bubanoTeka umMdpoBoro

0bpasoBaTeNibHOro

KoHTeHTa (myschool.edu.

ru)

[TpousBoanas. IlpumeHeHne NPOU3BOJHOM.

24 2

BubanoTeka umdpoBoro

0bpasoBaTeibHOro

KoHTeHTa (myschool.edu.

ru)

HHuTterpain u ero npuMeHeHus.

bubanoTeka umMdpoBoro

0bpasoBaTeNbHOro

KoHTeHTa (myschool.edu.

ru)

Cucrembl ypaBHEHUH.

12 1

bnbanorteka umdpoBoro

06pa3oBaTeNbHOIO

KOHTeHTa (myschool.edu.

ru)
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HatypanbHble u niensle guca.

BubanoTeka umdpoBoro

0bpasoBaTeNbHOro

KoHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OnnaliH-wkKona Pokcdopa

(foxford.ru)

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS
3HaHUU
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bnbanorteka undposoro

06bpasoBaTeNbHOro

KOHTeHTa (myschool.edu.ru)

AKnacc (yaklass.ru)

OHnanH-wkrona Pokchopa

(foxford.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpruu Ha YpOBHE CpPEIHEro 00IIero
oOpa3zoBaHus 00YCJIOBJIEHA MPAKTUYECKON 3HAUMMOCTbIO METANPEIMETHBIX U
MIPEIMETHBIX PE3YyJIbTATOB O0YUYEHUSI T€OMETPUU B HANIPABIIEHUU JTUYHOCTHOT O
pa3BUTHA 00y4Jaronuxcs, GopMupoBanus GyHKIIMOHAIBHON MaTeMaTUUECKOM
IPaMOTHOCTH, U3yUYEHUS IPYTUX YUCOHBIX TUCIUIIINH. Pa3BuTHE Y ydamumxcs
NPAaBWIbHBIX MPEICTABICHUN O CYIITHOCTH U MMPOUCXOXKICHUH F€OMETPUUECKHUX
a0CTpakiMii, COOTHOIIEHUHU PEATIbHOTO U UJEATBHOI0, XapaKkTepe OTpakKeHUs
MaTEeMaTUYECKON HAYKOU SIBJICHUI U MPOIIECCOB PEaIbHOT0 MUPA, MECTE FTEOMETPUU
B CHCTEME HayK U POJIM MAaTEMaTUUECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U B
MPAKTUKE CTIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXCS, a
TaK)Ke KaueCTB MBILIUICHHS, HEOOXOUMBIX ISl a1aNTallud B COBPEMEHHOM
ob1iecTBe.

['eomerpus siBasieTCsl OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
ob1miero oopazoBaHus, Tak Kak 00ecredrBaeT BO3MOXKHOCTh U3YUEHHUS KaK
JUCIUTIINH €CTeCTBEHHO-HAYYHOW HAIIPABICHHOCTH, TaK U TYMaHUTAPHOM.
Jloruueckoe MbIlIuIeHKE, GOPMUPYEMOE TIPH U3YyUECHUH 00YJIArOIIUMHUCS
MOHSATUIHBIX OCHOB T€OMETPUU M MTOCTPOCHUH LIETTOYKH JIOTHYECKUX YTBEPKICHUH B
XOZI€ PEeIICHUsI TEOMETPUUECKUX 3a7a4, YMEHUE BBIIBUTAaTh M ONPOBEPTaTh THIIOTE3bI
HEMNOCPEICTBEHHO UCTIONB3YIOTCS IPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYyUYHOT0
IIMKJIa, B YaCTHOCTH U3 Kypca (QU3UKH.

YMeHre OpueHTUPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX JIEATENbHOCTH yenoBeka. OpHeHTalus 4e0BeKa BO BpEMEHU U
MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopma
OTpPaXKEHUS OKPYIKAIOIIET0 MHUPA, YCIIOBUE YCTICIITHOT'O ITO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus qeHCTBUTEILHOCTH. OTIepupoBaHUE TPOCTPAHCTBEHHBIMHU 00pa3aMu
0o0beUHSCT pa3HbIC BUABI yUEOHON U TPYIOBOH IEATEIBHOCTH, SBIISCTCS OJHUM U3
mpo(eCCHOHATBLHO BaXKHBIX KaUeCTB, MMO3TOMY aKTyaJlbHA 3a7a4a (POPMUPOBAHHMS Y
00y4JaroIIMXCs MPOCTPAHCTBEHHOT'O MBITIIUICHUS KaK PA3HOBUHOCTH OOpa3HOTo
MBIIIJIEHUS — CYIIECTBEHHOTO KOMITOHEHTA B TIOJITOTOBKE K MPAKTUIECKOM
JESTENHHOCTH 110 MHOTUM HaIPaBICHUSIM.

[lens ocBOCHHMS IpOrpaMMbl yaeOHOTo Kypca «['eomerpusi» Ha 6a30BOM
ypOBHE 00yueHus: — 0011e00pa3oBaTeIbHOE U OOIIEKYIHTYPHOE PA3BUTHE



oOydJaronuxcs yepe3 odecrnedyeHrne BO3MOKXHOCTH MPUOOPETEHUS U UCTIOIb30BAHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUHN U AEUCTBUH, CIEIM(UIHBIX TEOMETPHH,
BO3MOXKHOCTH YCIICIIHOTO MPOOJKEHUST 00pa30BaHuUs MO CHEIUAIbHOCTSIM, HE
CBSI3aHHBIM C MMPUKIIATHBIM HUCTIOJIb30BAHUEM T€OMETPUHU.

[Tporpamma mo reomerpun Ha 6a30BOM YPOBHE MpeTHA3ZHAUCHA IS
O0y4YarOIINXCS CPEAHEH MIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHECHUI Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Takum oOpa3zoM, 00ydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOWTH OOIIME MAaTEMAaTHUECKUE YMEHUSI, CBI3aHHBIE CO
cnenupuKol TeOMETPUN U HeOOXOTMMBIC TSI )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0HM UIMEIOT BO3MOXXHOCTh H3YUYUTh TEOMETPHIO 00Jiee TIyOOKO, €ClTu B
JaJlbHEHIIIeM BOZHUKHET HEO0OXOIUMOCTh B TECOMETPHUECKUX 3HAHUSIX B
po¢eCCUOHATILHON JIEATEIbHOCTH.

JlocTikeHure e OCBOEHHUS MPOrpaMMbl 00ECTIEYMBAETCS PEIIEHHEM
COOTBETCTBYIOIIMX 3a7a4. [[propuTeTHBIMU 3aJjJa4aMu OCBOEHUSI Kypca
«["eomerpuny» Ha 6a30BOM ypoBHe B 10—11 kitaccax siBisitoTCs:

¢ (opMHPOBAaHKE MIPECTABICHHS O TEOMETPUHU KaK YaCTH MUPO- BOM
KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

¢ (hopMUpOBaHKE MPECTABICHHSI O MHOTOTPAHHUKAX U TellaX BPaIICHUS
KaK O BAXKHEUIITUX MAaTEMAaTHIECKUX MOJIENSIX, IO3BOJISIOIINX
OTKCHIBATh U U3y4YaTh PA3HBIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opMHpOBaHNME YMEHHS PACO3HABATh HA YEPTEXKax, MOJEIAX U B
pearbHOM MHUPE MHOTOTPaHHUKH U Tella BPAIllCHUS;

® OBJIQJICHUE METOJAMU PEIICHUS 3a7a4 Ha MMOCTPOEHUS Ha N300paKeHHSIX
IPOCTPAHCTBEHHBIX (PUTYD;

¢ (hopMHPOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATUSIMHU O
MHOTOTpaHHUKaX U TeJlaxX BPAIEHUsI U UX OCHOBHBIMH CBOMCTBaMHU;

® OBJIAJICHUE AITOPUTMAMU PEIICHHS] OCHOBHBIX TUIIOB 3a/1ay;
dbopMupoBaHuEe yMEHHUS TPOBOAUTH HECIOXKHBIE TOKa3aTeIbHbIE pac-
CYXJEHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C
MPAaKTHYECKUM COJIEP’KaHUEM;

® DAa3BUTHUE UHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
o0y4Jaronmxcs, no3HaBaTeIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;

e (opmupoBanue QPyHKIIMOHAIBHON IPAMOTHOCTH, PEICBAHTHOM
T€OMETPUHU: YMEHHE PACTIO3HABATH MPOSBICHUS T€OMETPUICCKIX



HOHSTUHI, OOBEKTOB U 3aKOHOMEPHOCTEN B peaIbHBIX KU3HEHHBIX
CUTYalLUsIX U IPU U3YYEHHUHU JAPYTUX YUEOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, (POPMYIMPOBATH UX HA SI3bIKE
rE€OMETPHUU U CO3/1aBaTh T€OMETPUUECKUE MOJIENH, IPUMEHSTh
OCBOCHHBIY T€OMETPUYECKUN ammapaT AJis PeleHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 33J1a4, HUHTEPIIPETUPOBATh U OLIEHUBATH MOJIYYEHHbIE
pe3yJIbTaThI.

OTan4uTensHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCS BKIIOUEHUE B KYPC
CTEPEOMETPUU B HAYaJI€ €ro U3yUCHHUs 3a7a4, PEIIa€MbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUSA, U OTIPEEIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U MPOCTPAHCTBEHHOI'O MBIIIICHHUS,
CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JATbHEHIIIEMY
M3YUYECHUIO IIPEAMETA.

[IpeanouTenue oTaaETCs HAJIAIHO-KOHCTPYKTUBHOMY METOY O0Oy4Y€HUs, TO
€CTh TEOPETUYECKNE 3HAHNUS UIMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOMN AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Y
YYaIUXCsl B KypCce CTEPEOMETPHH IPOBOAUTCS 3a CUET PELICHMS 3a7a4 Ha CO3JJaHue
MIPOCTPAHCTBEHHBIX 00PA30B U 3aj]a4 Ha ONEPUPOBAHNE TPOCTPAHCTBEHHBIMU
obpaszamu. Co3ganue odpasza IPOBOJIHUTCS C OIMIOPOM Ha HATJISITHOCTD, a
OIlepUpOBaHUE 00Pa30M — B YCIOBUSIX OTBJIEUEHUSI OT HArJISAHOCTH, MBICIEHHOT O
WU3MEHEHMS €r0 UCXOAHOr0 COAEPKAHMS.

OcHoBHBbIE copiepxKaTelbHbIe TUHUM Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpasHukn», «lIpsMbIe 1 IIOCKOCTH B POCTPaHCTBEY, «Tena BpameHus»,
«BeKTophl 1 KOOPAUHATHI B IPOCTPaHCTBEY». DOpMUPOBAHUE TOTUUECKUX YMEHUN
pacnpeensieTcss He TOJIBKO MO COAEPKATEIbHbBIM JIMHUIM, HO U IO F0J1aM 00y4YeHus
Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHusI.

Copepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHUS pabouel MporpamMMsbl, pacipeneaéHHbIM 10 TojlaM 00ydYeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIaJIEHUE T€OMETPUUECKUMU MOHATUSIMU
¥ HaBBIKaMU OCYIIECTBIISIIOCH MOCTIEA0BATEILHO U TTOCTYIATEIBHO, C COOJII0ICHUEM
MPUHIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHNCH B OOLIYIO CUCTEMY
reOMETPUYECKUX MPEACTABICHUI 00yJaroMNXCs, paclIupssa U yriryonsis e€, oopa3ys
IIPOYHBIE MHOXECTBEHHBIE CBSA3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM 1utaHe Ha U3y4YeHHUE Te€OMETPUU OTBOJUTCS HE MeHee 2 YUeOHBIX
gacoB B Henento B 10 kimacce u 1 yueOHoro yaca B Hexennro B 11 kiracce, Bcero 3a aBsa
rojia 00yuenus He MeHee 102 yueOHBIX 4acoB.

IHNTIAHUPYEMBIE ITIPE/IMETHBIE PE3YJbTATbBI OCBOEHUA
PABOYEN MIPOI'PAMMBI KYPCA (I1IO 'OJIAM OB YUEHUS)

IIpenMeTHbIE pe3yabTaThl M3YUYEHUsI FEOMETPUN HAa 0a30BOM ypOBHE
OpPUEHTUPOBAaHbI HAa JOCTUKEHHUE YPOBHS MaTEMaTU4YECKOM rPaMOTHOCTH,
HEOOXOAMMOTrO I YCIEIIHOT0 PEelIeHNs 3a/1a4 B pealbHOM KU3HU U CO3JaHHe
YCIIOBHM JIJIs1 UX OOILEKYJIBTYPHOI'O Pa3BUTHSL.

OcBoenue yueOHoOro Kypca «l'eomeTpusi» Ha 6a30BOM YpOBHE CPEAHETO
oburero o0pazoBaHUs JTOJKHO 00€CIIEYMBATh JOCTUKEHUE CIENYIOIUX IPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB:

10 kaacc

e OnepupoBarh MOHATUSAMHU: TOUKA, IpsIMasi, INIOCKOCTb.

e [IpUMEHATH AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX IIPU PELICHUN
Ir€OMETPUUECKUX 3a/1a4.

e OnepupoBarh NOHATHAMM: NAPAJUIEIBHOCTD U NEPIIECHIUKYIISIPHOCTD IPSAMBIX
Y IJIOCKOCTEH.

e KrnaccuduiupoBaTh B3aUMHOE PACIOI0KEHUE MPSMBIX U TNIOCKOCTEN B
IIPOCTPAHCTBE.

e OmnepupoBaTh NOHATUAMMU: IBYTPAHHBIA YTOJ, TPaHU ABYTPAHHOIO yIiia, pedpo
JBYI'PAHHOIO yIJia; JUHEHWHBIN YTOJl ABYTPAHHOIO yIJja; IpaayCcHas Mepa
IBYI'PAHHOIO yrija.

e OnepupoBaTh NOHATUAMHU: MHOIOTPAHHUK, BBITYKJIbIM U HEBBITYKJIbII
MHOT'OI'PaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, IPABUJIbHBIN MHOTOTPaHHUK.

e Pacno3HaBaTh OCHOBHbIE BUbl MHOTOTPAHHUKOB (IUPAMU/A; IPU3Ma,
MPSIMOYTOJIbHBIN NapauiesienuIies], Kyo).

e KraccuduuupoBaTb MHOIOIpaHHUKH, BEIOMpAsi OCHOBAHUS JIJIs
KJIaCCU(PUKALUU (BBITYKJIBIE U HEBBITYKIIbIE MHOIOI'PAaHHUKH; IPaBUIIbHbBIE
MHOT'OI'PaHHHKH; IPSIMbIE U HAKIIOHHBIE MPU3MBbI, TApAJLJICICIHUIIEIbI ).

e OnepupoBarh NOHATHAMM: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

e OOBICHATH IMPUHIUIIBI ITIOCTPOCHUA CCHGHHﬁ, HCIIOJIB3YA MCTOA CIICOOB.



CtpouTth ceueHUss MHOTOIPAHHUKOB METOJIOM CII€JIOB, BBIMOIHATH (BBIHOCHBIE)
TJIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUII CBEPXY,
cOOKY, CHU3Y.

Pemath 3a71aun HA HAXOXK/IEHUE T€OMETPUUECKUX BEIUYMH MO o0pa3iaM Uin
aJIropuTMaM, MPUMEHSS U3BECTHBIEC AaHAIMTUYECKUE METO/IBI IIPU PELICHUN
CTaHIAPTHBIX MATEMATUYECKHUX 3a- 1a4 HA BHIUUCIICHUE PACCTOSIHUNA MEXKITY
JBYMsSI TOUKAMH, OT TOYKH JI0 IPSMOM, OT TOUKH JI0 IIIOCKOCTH, MEKTY
CKPEIUBAIOIIUMUCS MPSIMBIMHU.

Pemath 3a1aun HAa HAXOXKICHUE T€OMETPUUECKUX BEIUYMH MO o0pa3iaM uiu
aJIropuTMaM, MPUMEHSS U3BECTHBIE AHAIUTUYECKUE METO/IBI IIPU PELIEHUN

CTAaHIAPTHBIX MATEMATUYECKHX 3a- 1a4 HA BBIYMCIICHUE YIJIOB MEKIY
CKPEIIUBAKIIAMUCA NPSIMBIMU, MEXKY ITPSIMOU U TIIOCKOCTBIO, MEKIY
IJIOCKOCTSIMM, ABYTPAHHBIX YIJIOB.

Boruucnsats 00BEMBI U TIIO0IAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMuia) ¢ IpuMeHeHueM (HOpPMYJT; BEIYUCIIATh COOTHOIIEHUS MEXKITY
TUIOUIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU MTOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSIMU: CAMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U
MIOCKOCTh CHMMETPHUU; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.
N3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYypaX, MPECTaB- JICHHYIO Ha
YepTEekKax U PUCYHKAX.

[IpumensTh TeoMeTprUecKue PaKThl JJIs PEIICHUS] CTEPEOMETPUIECKUX 3a/aY,
MPEANONaraloluX HECKOJIBKO 1IaroB PEIICHUS, €CJIN YCIIOBUS IPUMEHECHUS
3aJiaHbl B SIBHOU (opMe.

IIpumeHATh pocTeNIIe TPOrPAMMHBIE CPENCTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPU- POAE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.
[IpuMeHATH MTOTyYEHHBIC 3HAHNS HA MPAKTUKE: AHAJM3UPOBATh PEAIbHbIC
CUTYallU U IPUMEHATHh U3YUYCHHBIE IIOHATHS B MPOLECCE ITIOUCKA PELICHUS
MaTeMaTU4eCKu CPOpMYTUPOBAHHOM MPOOIJIEMbI, MOJICTUPOBATh PEAIbHbIC
CUTYallMU HA SI3bIKE TEOMETPUH, UCCIEN0BATH OCTPOCHHBIE MOJIENIH C
MCIOJIb30BAaHUEM T'€OMETPUYECKUX TOHITHI U TeOpeM, arrapaTa anreopsl;
pelIaTh NPaKTUYECKUE 3a7aU1, CBSI3aAHHBIE C HAXOXKIEHUEM F€OMETPUUECKUX
BEJINYMH.



11 kaacc
OneprpoBaTh NOHATUAMM: LUIMHIPUUECKAs TOBEPXHOCTbh, 00pa3yroiue
HWIMHAPUYECKON TOBEPXHOCTH; LIWJIMH]IP; KOHUYECKAsk IOBEPXHOCTb,
o0pa3ymolire KOHUUYEeCKOH OBEPXHOCTH, KOHYC; cpepruieckasi HOBEPXHOCTb.
Pacrnio3HaBaTh Tesa BpaieHust (IUIMHAP, KOHYC, cdepa U map).
OOBICHATH CHOCOOBI TOJYYEHUS TEA BpalICHUS.
KnaccudunmpoBats B3auMHOE pacrionoxeHue chepsl U MIOCKOCTH.
OnepupoBatTh MOHATUSAMH: IIAPOBON CErMEHT, OCHOBAHNE CErMEHTA, BBICOTA
CErMEHTa; IapOBOM CII0M, OCHOBaHUE MIAPOBOI'O CJIOs, BHICOTA ILIAPOBOTO
CJI0S1; IIapOBOU CEKTOP.
Bbruncasate 00bEMBI U IITOMIAAN TOBEPXHOCTEH TN BpaIleHHUS,
reOMETPUYECKHUX TeJl C IpUMEHEHUEM (HOpMyII.
OnepupoBath NOHATUSMU: MHOIOTPaHHUK, BIIMCAHHBIN B c(hepy U ONMUCAHHBIN
0Ko0J10 c(epsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPALLCHMUS.
BbIYHCIISITH COOTHOLIEHUS MEXIY IUIOIAIIMH IOBEPXHOCTEHN U
00BbEMaMH MOAOOHBIX TET.
N306paxarh u3ydaemble GUIYpbI OT PYKU U C IPUMEHEHUEM MTPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.
BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUsI TEJ BPaALCHHUS.
W3BiekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPe/ICTaB- JICHHYIO Ha
yepTexax U pUCYHKax.
OnepupoBath MOHSATUEM BEKTOP B IMIPOCTPAHCTBE.
BbINONHATH 1EWCTBHSI CII0KEHHS] BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOXEHHSI BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMHU OHU
001a/1a10T.
[IpumeHsATs TpaBWIIO MapajuleNenuIea.
OnepupoBath NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXIY
BEKTOpPaMHU, CKAJIIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMIIJJaHAPHBIE BEKTOPHI.
HaxonuTe cymMmmMy BEKTOPOB U MTPOU3BEECHUE BEKTOPA HA YKCIIO, YTOI MEXKIY
BEKTOpPaMHU, CKAJIIPHOE MTPOU3BEICHHUE, PACKIAAbIBATH BEKTOP IO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM.
3amaBaTh IUIOCKOCTh YPAaBHEHUEM B J€KAPTOBOW CUCTEME KOOPIMHAT.



e [IpuMeHsATh reomeTpruyeckre (PaKThI AJIs PELICHUs CTEPEOMETPUYECKHX 3a/1ad,
IIPEANOJIAraloIIX HECKOJIBKO 1Iar0B PELICHUS, €CJIM YCIOBUS IIPUMEHEHHUS
3a/1aHbl B IBHOU (hopMe.

e Pemars npocrenmme reOMeTpUIECKUE 3a1a49 Ha IPUMEHEHNUE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA.

e Pemars 3a1aun Ha 10KA3aTEIBCTBO MATEMATUYECKUX OTHOLIEHUN U
HAXO0XKJECHUE T€OMETPUUECKUX BEIIMUMH IO 00pa3LaM WM aJlrOPUTMaM,
IPUMEHSS] U3BECTHBIE METO/bI IIPY PEIIEHUN CTaHIAPTHBIX MATEMAaTHUECKUX
3a/1ad.

e [IpumMeHsaTH NpocTENIINE POrPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PELICHUH CTEPEOMETPUUYECKUX 3a]1ay.

e [IpuBoauTH NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPU- POAE U
KU3HM, PACIIO3HABATH NPOSBIECHUE 3aKOHOB F€OMETPUU B HCKYCCTBE.

e IlpuMeHATh MOTYyYEHHBIE 3HAHUS HA MTPAKTHKE: aHAIM3UPOBATH peajbHbIC
CUTyalU! U IPUMEHSTh U3yYEHHBIE MTOHATHS B ITPOLIECCE ITOMCKA PEILICHUS
MaTeMaTU4ecKu cHOpMyITUPOBAHHON MPOOIEMbI, MOJEITHPOBATH PEAIbHBIC
CUTyalU! Ha A3bIKE TEOMETPUH, UCCIIEA0BATh IIOCTPOEHHBIE MOJIEIIHN C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHI U TEOPEM, arIapara aireopsl;
pemaTh MpakTUYECKUE 3aa4H, CBA3aHHBIE C HAXOKIEHUEM T€OMETPUUECKUX
BEJINYMH.

COJAEPKAHHUE YYEBHOI'O KYPCA (ITIO T'OAAM OBYYEHMUS)
10 kaacc
IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUA CTEpEOMETpUU. Touka, npsiMas, MI0CKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 aKCHOMATUYECKOM MTOCTPOECHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUHU
Y CJICACTBUS U3 HUX.

B3aumHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKaroIrecs,
napajuielibHble U CKpelBaromuecs npsamsie. [lapannenbHOCTh MPSAMBIX U
IUIOCKOCTEW B MMPOCTPAHCTBE: MapajlieNbHbIE NPSIMbIE B IPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPSAMBIX; MAPAJUIEIbHOCTh MPSIMOM U IJIOCKOCTU. YTJIBI €
COHANpPaBJIECHHBIMU CTOPOHAMU; YTOJI MKy MPSIMBIMU B MPOCTPAHCTBE.
[TapamienbHOCTh IJIOCKOCTEN: TapaAJIJIENIbHbIE TIOCKOCTH; CBOMCTBA MapalIeNIbHbIX
riockoctei. [Ipocreliue mpocTpaHCTBEHHbIE (PUTYPBI HA MJIOCKOCTH: TETPAdIP,
KyO, MmapasuieNenuIe]]; HOCTPOEHUE CEUECHU.

[leprieHIUKYISIPHOCTD NPSIMOM U TUIOCKOCTH: MEPIIEHIUKYIISIPHBIE MIPSMbBIC B



MPOCTPAHCTBE, MPAMBIE NTAPAIIICIbHBIE U IEPIICHINKYIISPHBIEC K INIOCKOCTH, MMPU3HAK
MEPIEHINKYJIIPHOCTH MPSMON U INTIOCKOCTH, TEOPEMA O MIPSIMOM MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXKY MPSIMOU U IIIIOCKOCTBIO;
JIBYTPAHHBIN YrOJI, IMHEMHBIA YIOJ ABYIpaHHOro yria. [lepnenaukyisip u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT PSIMOM 10
MJIOCKOCTH, TIPOEKITUS (PUTYPHI HA THIOCKOCTH. [IepeHIuKyasspHOCTh TTIOCKOCTEH:
IPU3HAK NMEPIEHINKYIIPHOCTH IBYX II0CKOCTEN. Teopema o Tpéx
MEPIEHANKYJIISIPaX.

MHoOrorpaHHuKHu

IToHsAiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHHKA, BBIITYKIIBIE U
HEBBINYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKa MHOrOrpaHHuka. [Ipu3ma: n-yroiapHas
MpU3Ma; TPaHU U OCHOBAHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAS IPU3MBI; OOKOBas U
MIOJIHAs! TOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsiMOyrobHBIN NapajuieenuIe
u ero cpoiicta. [lupamuaa: n-yronpHas nupamMuia, rpaHd U OCHOBAaHHUE MTUPAMHUIBL,
OOKOBasl ¥ MOJTHAsi TOBEPXHOCTH MUPAMHUJIBI; IPABWIIbHAS M YCEUEHHAs TMpamMuza.
DJIeMEeHTHI pU3MbI U upaMul. [IpaBUIbHBIE MHOIOTPAHHUKU: TIOHATHUE PABUIBHO-
ro MHOTOT'PaHHUKA; PaBUJIbHAS MMPU3Ma U MPAaBWIbHAS TMPAMU/IA; IPABUIIbHAS
TpeyroJjibHasi MMPaMUJIa U IPABWIbHBIN TeTpasap; Ky0. [IpencraBinenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, NOAEKadIp U uKocadap. CeueHus: Mpu3Mbl U
nupaMuibl. CUMMETpHS B IPOCTPAHCTBE: CAMMETPHUSI OTHOCUTEIBHO TOUKH,
IIPSAMOM, IUIOCKOCTU. DJIEMEHTBHI CHMMETPHUU B IMPAMUAAX, TApajUIeIenuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BrrunciieHne 371eMeHTOB MHOTOTPaHHUKOB: p&0pa, quaroHany, yrisl. [lnomans
OOKOBOW MTOBEPXHOCTHU U TIOTHOM MOBEPXHOCTH MPSMOM TIPU3MBI, ILIOMIA]Tb
OCHOBAHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOM npu3Msbl. [1nommans 00koBoiM
MMOBEPXHOCTH U MTOBEPXHOCTH MPABUIBHOW MUPAMU/JIBI, TEOPEMA O ILIOMIAIH
yceu€HHo nupamubl. [loastue 06 00béMe. O0BEM MUpaMuIbl, MPU3MBI.
[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS! MEXAY TUIOIAAIMU TOBEPXHOCTEH,
00BEMaMU TTOTOOHBIX TEIT.

11 kaxacce
TeJsia BpameHus

HumuHapudeckas MOBEPXHOCTh, 00Pa3yIOIIKe MIIHHAPHIECKON TOBEPXHOCTH, OCh
HWIUHIPUIECKON MOBEPXHOCTHU. [{unuHap: ocHOBaHUS U OOKOBasi TOBEPXHOCT,
oOpa3syroIias ¥ 0Ch; IO b OOKOBOM M TIOJHOM ITOBEPXHOCTH.



Konunueckast moBepxHOCTh, 00pa3yroNre KOHMIECKOW MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUWYEeCKOM nmoBepxHocTH. KoHyc: ocHOBaHUE U BepiliHA, 00pa3yromias U OCh;
IJI0111a]1b OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, TMameTp; ioaas MoBepxHocTu chepobl. B3anmHoe
pacmnoyiokeHre cepbl U TNIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; TUIomaib
cdepsl.

N3o0pakeHue Ten BpallleHusl Ha TUIOCKOCTH. Pa3BEépTka MMWIMHIIpaA U KOHYCA.
KoMmOuHarnuu Ten BpaiieHrs 1 MHOTOTPAaHHUKOB. MHOTOTrpaH- HUK, OMUCAaHHBIN
okoJio cepsrl; chepa, BnucaHHasi B MHOTOTPAHHUK, WU TEJIO BPAIllCHHUS.

[Tonstre 06 06bEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Ten. Teopema 06 o0béMe
MPSIMOYTOJILHOTO Mapaielenuneaa u cieAcTBus u3 He€. O0bEM UIMH]Ipa, KOHYCA.
O06BEM mapa u mwiomaas chep.

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY TUIOMIAASIMU TOBEPXHOCTEH,
00BbEMaMU MTOTOOHBIX TE.

Ceuenus nuaMHApA (MapAIIENbHO U NEPHEHAUKYISPHO OCH), CEUYEHUS KOHYyCa
(mapajiieTbHOE OCHOBAHUIO U TIPOXOJIIIEe Yepe3 BEPIINHY), CEUCHUS 11apa.

BekTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha ruiockocTy M B ipocTpaHCcTBe. ClI0KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha yucino. PaszinoxxeHnue BeKTopa o TpéM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuno napamnenenunena. Pemenue 3a1ad, CBsI3aHHBIX ¢ IPUMEHEHHEM
IpaBWI ACUCTBUM ¢ BekTtopamMu. IIpsMoyrompHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. [Ipocrelimue 3agaun B KO- OpAMHATAX. YTOJI
Mexay BekTopaMu. CKkalsipHOE IPOU3BEAECHUE BEKTOPOB. BhIUKciIeHNnE yII0B MEXIY
IIPSIMBIMM U INTOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METO/ IIPU PELLICHAN
Ir€OMETPUYECKUX 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHnoBaHue pa3ies10B 1 TeM IPOrPaMMbl

KoanuyecTBo 4acos

KonTpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThbI

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIC

pecypcbl

BBenenune B crepeoMeTpuio.

10

bubimoreka mudpoBoro

00pa3oBaTeIbLHOr0 KOHTEHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wKkona Pokchopa

(foxford.ru)

[IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE.
[TapanneabHOCTh NPAMBIX U INIOCKOCTEH.

12 1

bubimoreka g poBoro

00pa30BaTebHOrO0 KOHTEHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wkKona Pokchopa

(foxford.ru)

[lepneH AUKYISAPHOCTD MIPSAMBIX U IIJIOCKOCTEN

12 1

Bubmnnoreka undposoro

00pa30BATEILHOIO KOHTEHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnaliH-WwKona Pokchopa

(foxford.ru)
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Vribl MCXKAY MPAMBIMHA U INIOCKOCTSAMHU.

10

bubimoreka g posoro

O6Da30BaT6J'II>HOFO KOHTCHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnaliH-wKona Pokchopa

(foxford.ru)

MHoOrorpaHHuKH.

10

bubimoreka mudpoBoro

00pa3oBareLHOr0 KOHTEHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wkKona dPokchopa

(foxford.ru)

OO6bEMBI MHOTOI'PAHHUKOB.

bubanoreka 1mdpoBoro

00pa3oBaTeIbpHOr0 KOHTEHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wkKkona Pokchopa

(foxford.ru)

IloBTOpEHME: CEUEeHMsI, PACCTOSHUAS U YIJIbI.

bubimoreka g poBoro

00pa30BaTeILHOrO0 KOHTEHTA
(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wkKkona Pokcdopa

(foxford.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F

11 KIIACC

Ne i/

HaumeHnoBaHue pa3ies10B H TeM IPOrPaMMbI

Koan4yecTBo 4acoB

KonTpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThbI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcbl

Temna BpaleHus.

12 1

bubnroreka nuGpoBoro
00pa30BaTEIHLHOTO
koHTeHTa(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wkKona Pokcdopa

(foxford.ru)

OOBEMEI TEI.

bubanoreka nudpoBoro
00pa3oBaTCILHOIO
koHTeHTa(myschool.edu.ru)
AKnacc (yaklass.ru)

OnnaliH-wKona Pokchopa

(foxford.ru)

BekTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE.

10 1

bubanoreka nudposoro

00pa3oBaTeIbHOro
koHTeHTa(myschool.edu.ru)
AKnacc (yaklass.ru)

OHnanH-wkKona Pokcdopa

(foxford.ru)



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F

[ToBTOpenue, 06061mIeHNE

bubmmorexa nmudpoBoro

00pa3oBaTeIbLHOIO
koHTeHTa(myschool.edu.ru)

4 . 7 AKnacc (yaklass.ru)
M cUcTeEMaTHU3allis 3HaHUMH.
OnnaiiH-wKona Pokchopa
(foxford.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F

PABOYAS TIPOIT'PAMMA YYEBHOI'O KYPCA «BEPOJATHOCTb U
CTATUCTHUKA»

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHnsblil Kypc «BeposTHOCTh M CTATUCTHUKAY 0A30BOI0 YPOBHS SBIISIETCS
MIPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4EOHOr0 Kypca 6a30BOro ypoBHs
ocHOBHOM 1iKoubl. Kypc npeanazHaden ajist GopMUpoBaHUsl y 00ydarommuxcs
CTaTUCTUYECKON KYJIbTYPBI U IOHUMAaHUS POJIM TEOPUU BEPOATHOCTEN KaK
MaTeMaTU4YECKOro MHCTPYMEHTA ISl U3Y4YEHUS CIyYalHbIX COOBITHM, BETUYUH U
npoueccoB. [Ipu n3ydennu Kypca odoramaroTcs IpeCcTaBIECHUs yYalUXCsl O
METO/aX MCCIIEIOBAHUS U3MEHYMBOIO MUPA, Pa3BUBAETCS IOHUMAaHUE 3HAYMMOCTH U
OOIIIHOCTH MAaTE€MaTUYECKUX METOJIOB MO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'0O MUPOBO33PEHUS.

ConepxaHue Kypca HalpaBJIEHO HA 3aKPEIJICHUE 3HAHUM, IOJyYEHHBIX IIPU
M3Yy4YEHUHU Kypca OCHOBHOM WIKOJIbI M HA PA3BUTUE MPEACTABICHUMN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBSI3X MEKy HUIMH HAa BaXKHBIX IPUMEPAX, CHOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIEro Mmupa. B pesynprate y 00yyaromuxcst J0IKHO
chopMHUPOBATHCS MPEICTABICHUE O HANOOJIee YITOTPEOUTENBHBIX U OOIITUX
MAaTEMaTHYECKUX MOJIENSAX, UCIIOIb3YEMBIX JJIsl ONTMCAHUS AaHTPONIOMETPUUYECKUX U
nemorpadUIecKux BEITMYHH, TOTPEITHOCTEH B Pa3IMYHOTO POJa U3MEPEHUSX,
JUTUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK
MacCCOBBIX SIBJICHHH U MPOLIECCOB B OOIIECTBE.

B cooTBeTCTBUU C yKa3aHHBIMU LIEISIMU B CTPYKTYpe yueOHOro Kypca «BeposiTHOCTD
Y CTATUCTUKA» CpeIHEHN MIKOJIbI Ha 0a30BOM YPOBHE BBIJIEIECHBI CIAEAYIOIINE
OCHOBHBIE COJiepkKaTeabHble TMHUU: «CilydaliHble COOBITHS U BEPOSITHOCTHY,
«CiyyaiiHble BEIMYMHBI ¥ 3aKOH OOJBIIUX YUCEI.

Baxnyto yacTh Kypca 3aHUMaeT U3y4eHUE T€OMETPUUECKOT0 U OMHOMHUAIBHOTO
pacrpeeneHnii 1 3HaKOMCTBO C X HEMPEPHIBHBIMU aHAJIOTaMU MTOKA3aTEIbHBIM U
HOPMAJIbHBIM PaCIpeIeICHUSIMMU.

Coneprxanue nuHUMN «CiydailHble COOBITHS U BEPOSTHOCTHY CIIYKUT OCHOBOM JJISI
(dbopMHUpOBaHUS MPEACTABICHUHN O paclpeeieHU BEPOSTHOCTEH MEXITy
3HAUEHUSAMH CIy4YalHBIX BEJIMYMH, a TAKKE dTa JIMHHSI HE0OX0oauMa Kak 0a3a Jis
M3Y4YEHHS 3aKOHA OOJNBIINX Ynucen — (yHAaMEHTAIbHOIO 3aKOHA, IEUCTBYIOIIETO B
MPUPOZE U OOIIECTBE U UMEIOIIEro MaTeMaTU4YeCKyto (hopmanzanuto. Cam 3aKoH
OOJIBIIMX YUCEI MPEJIaraeTCsi B 03HAKOMHUTENbHON (hOpME ¢ MUHIUMAJIbHBIM
MCIOJIb30BAaHUEM MaTEMaTUYECKOro (popmainzma.



TeMbl, CBSI3aHHBIEC C HENPEPHIBHBIMU CIYYaNHBIMH BETMYUHAMHA, AKLEHTUPYIOT
BHUMaHHE IIKOJbHUKOB HA ONMUCAHUU U U3YUYECHUU CIyYalHBIX SBJICHUN C TIOMOIIBIO
HenpepbIBHbIX PYyHKIMI. OCHOBHOE BHUMAaHUE YJEISIETCS TOKA3aTeIbHOMY H
HOPMAaJIbBHOMY pacCIIpeIeICHUSAM, [IPU 3TOM IPEAIIOIAracTcsi O3HaKOMUTEIBHOE
U3y4YeHue MaTepuaina 0e3 J0oKa3aTeabCTB MPUMEHSIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3y4eHHe Kypca « BeposiTHOCTh U CTATHCTHKA» Ha 0a30BOM
ypOBHE OTBOAMTCS | y4eOHBIH Yac B HENEIIO B TCUCHUE KAXKIOT0 rojia 00y4eHus,
Bcero 68 yueOHbIX 4acoB.

INVIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEM ITPOT'PAMMBI KYPCA (ITO TOJAM OBYYEHHUS)

[IpenMeTrHbie pe3yiabTaThl OCBOEHUs Kypca «BepodarHocTs u ctatuctukay B 10—11
KJIaccaX OPUEHTHUPOBAHBI HA JOCTUKEHUE YPOBHS MAaTEMAaTUYECKOW TPAMOTHOCTH,
HEO0OXOUMOTO JIJIsl YCIIEUTHOTO PEIIeHUs 3a7a4 U Mpo0JieM B peaibHON KU3HU U
CO3JIaHKE€ YCIOBHH JJIs1 UX OOMIEKYJIbTYPHOT'O PA3BUTHS.

OcBoenue yueOHoro kypca «BeposiTHOCTb U CTaTUCTUKA» HAa 0a30BOM YpOBHE
cpenHero o011ero o0pa3oBaHus JIOJXKHO 00ECIIEUUBAThH JOCTHXKEHUE CIETYIOIINX
MIPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIHTATOB:

10 kaacce

e UYutaTh U CTPOUTH TAOTUIBI U AUATPAMMBI.

e OmnepupoBaTh NOHATUAMU: CpeAHee apuMEeTHIECKOe, MeIMaHa, HauboJbIIee,
HavMEHbIIEE 3HAUEHUE, pa3MaX MACCUBA YUCIIOBBIX JIAHHBIX.

e OmnepupoBarTh MOHATUSMU: CIyYalHBI SKCHEPUMEHT (OIBIT) U CIydaiiHOe
COOBITHE, dTIEMEHTAPHOE COOBITHE (IJIEMEHTAPHBINA UCXOJT) CIIY4aitHOTO
OIbITA; HAXOAUTh BEPOSTHOCTH B OMNBITaX C PAaBHOBO3MOXXHBIMU
CIIy4aHBIMU COOBITUSIMU, HAXOJUTh U CPaBHUBATh BEPOSITHOCTH COOBITUN B
M3YYEHHBIX CIIYYalHbBIX IKCIIEPUMEHTAX.

e Haxonute u popmynupoBaTh COOBITHS: TIEpeceueHrEe U 00bEIUHEHUE TAHHBIX
COOBITUI, COOBITHE, MPOTHUBOIOI0KHOE TAHHOMY COOBITHIO; MOJIb30BaTHCA
auarpaMMamMi Diiepa u GOpMYyJIOi CIIOKEHHS BEPOSATHOCTEN TIPH PEIICHUU
3aaad.



e OnepupoBaTh NOHATUAMU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C IIOMOLIBIO MPAaBUJIa YMHOKEHUS, C IIOMOILBIO JIEpEeBa
CIIY4alHOTO OIIBITA.

e IlpumeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPU PEILICHUH 3a]1a4.

e OnepupoBaTh NOHATHUAMU: UCTIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
WCIIBITAHUM, YCIIEX U HEy/a4a; HaXOJIUTh BEPOATHOCTH COOBITUHN B CEpUU
HE3aBUCUMBIX UCIIBITAHHUM J10 MIEPBOTO YCIEXA; HAXOAUTh BEPOSATHOCTH
cOOBITHI B cepuM UCTIbITaHUN bepHysu.

e OmnepupoBaTh NOHITUAMU: Cly4aliHasl BEJIMUMHA, pACIpeIeIeHNE
BEPOATHOCTEN, THarpaMmMa pacupeeseHus.

11 kuaacc

e (CpaBHHMBATh BEPOSITHOCTY 3HAUYCHUN CITydalHON BETMYUHBI IO
pacnpeielIeHUIO WU C IOMOIIBIO JUATPAMM.

e OnepupoBaTh NOHATUEM MATEMATUUECKOTO OXKHUIAHUS; IPUBOJUTH PUMEPHI,
KaK IPUMEHSIETCS MaTEMaTHYECKOE OKUJaHUE CITydailHOW BETMUUHBI
HaxXOJUTh MAaTEMATHUECKOE OKUIAHUE N0 TAHHOMY PaclpeeIeHUIO.

e lmerh mpeacTaBieHNE O 3aKOHE OOJIBIIIUX YHCET.

e lMeTh MpeacTaBICHUE O HOPMAJILHOM PACIIPEACIICHHH.
COJAEP KAHHUE YYEBHOI'O KYPCA (IIO 'OJAAM OBYYEHMUS)
10 kaacc

[IpencraBienne TaHHBIX € MTOMOIBIO Tabaull U Auarpamm. CpeaHee
apudmMeTnyeckoe, MeaHa, HauOobIlIee U HAaMMEHbIIIee 3HAUCHUS, pa3Max,
JUCTIEPCHS U CTaHJAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

Crny4aitHble SKCIIEPUMEHTHI (ONBITHI) U CIy4ailHbIe COOBITHS. DJIE€MEHTapHbIE
coObITHS (MCX0/1bl). BepoaTHOCTE citydaitHOro coObITHsI. Bir30CcTh 4acTOThI U
BEPOATHOCTU cOObITUH. CiyyalfHbIE OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. BeposTHOCTH COOBITHIA B OIIBITAX C PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu HaJl COOBITUSIMU: TIEpeceYeHUE, 00bETUHEHUE, TPOTUBOMOIOKHBIE
coObITHs. JJuarpammel Ditniepa. Dopmyna CI0KEHUS BEPOSTHOCTEH.

Y cii0BHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBo ciaydaiHOro
skcriepuMenTa. @opmyiia MoHON BeposiTHOCTU. He3aBucumebie COOBITHS.
Kom6unaropnoe npasuio ymHoxxkenus. [lepectanoBku u pakropuain. Yucio
coueranuil. Tpeyronasuuk [lTackans. ®opmyna 6uHoma HeroToHa.



buHapHBIi cily4aiiHblid ONBIT (MCIIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnelTaus. Cepust HE3aBUCUMBIX UCIIBITAHUN 110 1epBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITaHUN bepHymu.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jlnarpamma pacnpeaeneHus.
[Ipumepsl pacnpeneneHuii, B TOM YUCIe, FEOMETPUUECKOE U OMHOMUAJIBHOE.

11 xuacc

YucnoBbie XapaKTePUCTUKU CITyYalHbBIX BEIMUMH: MaTEMAaTUYECKOE OJKHJIaHNUE,
JTUCTIEPCHS B CTaHJAPTHOE OTKIOHEeHHE. [IprMepsl MPUMEHEHHSI MAaTEMaTHIECKOTO
OKHJIaHUs, B TOM YHCJIE B 33/1a4aX W3 TTOBCETHEBHOM KMU3HU. MaTeMaTnieckoe
OKHJaHue OMHApHOM Ciy4ailHOM BeIMUMHBI. MareMaTuyeckoe 03KHUJIaHUE CYMMBI
CITyJaiiHBIX BEJIUYHMH. MaTeMaTHuecKoe OKUIaHUE U JUCTIEPCHS T€OMETPHYECKOTO U
OMHOMHUATILHOTO pacTpeeIeHUH.

3aKkoH OOJIBIIIMX YUCET U €ro POoJib B HAYKE, MPUPOJIE U OOIIECTBE.

Bb100poUHbIil METO/ UCCIAEAOBAHUMN.

[Ipumepbl HEMPEPBIBHBIX CIyYalHbIX BeIUYUH. [IoHSITHE O MIIOTHOCTH
pacnpezneneHus. 3agauu, IPUBOASIINE K HOpMaIbHOMY pacnpenenennto. [lousatue o
HOPMAJILHOM PACTIPE/ICIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ni/mt

HaunmenoBanue pa3e1oB 1 TeM IPOrPaMMbl

KoanuyecTBo 4acoB

Bcero

KonTpoinbhble
padoThbI

IIpakTH4eckue
padoTbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

HpeI[CTaBJ'IeHI/Ie JaHHBIX U OIIKMCAaTCIIbHaA
CTaTUCTHUKA

OHnanH-wkKona Pokchopa

(foxford.ru)

AKnacc (yaklass.ru)

CrydaiiHple OTIBITHI M CIIy9aiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
HCXOJIaMH.

OHnaliH-wKona Pokchopa

(foxford.ru)

AKnacc (yaklass.ru)

Onepanuu Hal COOBITHSIME, CIIOKCHHUE
BEPOATHOCTEM.

OHnanH-wkKona Pokcdopa

(foxford.ru)

AKnacc (yaklass.ru)

YcnoBHas BEpOSTHOCTB, IEPEBO CIIYHAHOTO
OTbITa, OpPMYIIa TOITHOM BEPOSATHOCTH H
HE3aBUCUMOCTH COOBITUI

OHnanH-wkKona Pokchopa

(foxford.ru)

AKnacc (yaklass.ru)

DneMeHTbl KOMOMHATOPUKH.

OHnarH-wrona Pokchopa

(foxford.ru)

AKnacc (yaklass.ru)

Cepun nocineg0BaTEIbHbIX UCITBITAHUM.

OHnanH-wkKona Pokcdopa

(foxford.ru)

AKnacc (yaklass.ru)

City4yaliHble BEJIMYMHBI U PACTIPEICIICHHUS.

OHnanH-wkona Pokcdopa

(foxford.ru)

AKnacc (yaklass.ru)



https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/
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https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/

OHnanH-wkona Pokcdopa

O06001IeHNEe U CUCTEMATU3AIINA 3HAHNIA. 5 (foxford.ru)
AKnacc (yaklass.ru)
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

Ne i/t

HaumeHnoBaHue pa3/ies10B U TeM MPOTrPaAMMbI

KoanuyecTBo yacos

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTHyeckune
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

[ToBTOpeHue, 06001IeHNE U CHCTeMAaTH3alus
3HAHUM.

OHnanH-wKona ®okcdopa

(foxford.ru)

AKnacc (yaklass.ru)

MareMaTtnueckoe 0XKUIaHUE CITy4aliHON
BEJINYUHBI.

OnnanH-wkKkona okcdopa

(foxford.ru)

AKnacc (yaklass.ru)

Jucniepcus 1 cTaHAapTHOE OTKIIOHCHHE
CIIy4aillHOW BEJTUYUHBI.

OHnanH-wKona Pokcdopa

(foxford.ru)

AKnacc (yaklass.ru)

3aKoH OOJBIINX YHCEI.

OnnanH-wKona ®okcdopa

(foxford.ru)

AKnacc (yaklass.ru)

HenpepriBHbIE clTydaliHbIE BETUYHUHBI
(pactipeneneHust).

OHnanH-wKona okcdopa

(foxford.ru)

AKnacc (yaklass.ru)

HopmanbHoe pacnipeneneHue.

OHnanH-wKona Pokcdopa

(foxford.ru)

AKnacc (yaklass.ru)



https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
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https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
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https://www.yaklass.ru/

[ToBTOpenue, 0000IIEHNE M CHCTEMATU3AIIHS

OHnanH-wkKona ®okcdopa

N 15 (foxford.ru)
3HAHUMH.
AKnacc (yaklass.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://foxford.ru/?utm_referrer=https%3A%2F%2Fsuggest.sso.dzen.ru%2F
https://www.yaklass.ru/




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

1. «Anrebpa 1 Havana ananu3a.» Yueonuk ais 10-11 kmaccon
obmreoOpa3zoBaTenbHbIX yupexkaenuid. Anmumos III.A. M., «IIpocBemienuey,
2023.

2. «I"'eomerpus 10-11». YueOHuK 1151 00111e00pa3oBaTenbHbIX yupexaenui. JI.C.

ArtanacsH [u ap.]. - M.: [Ipocsemenue, 2023.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. [TaOynun M. U. u ap. AnreOpa 1 Hauajga MaTEMaTUYECKOr0 aHAJIU3a.
Hunaktuueckue matepuaiibl 10 u 11 kimaccwl. M., «IIpocBenienney, 2023:

2. I'mazkoB FO. A. I'eomerpusi: pabouast Terpans qis 10,11 xkmaccos / 1O. A.
I'mazkos, U. U. FOnuna, B. ®. byry3oB. — M.: IIpoceemenue, 2023.

3. E. A bynumosuu, B. A. Bynsrués. BepositHocTs u cratuctuka. 10, 11

kinaccel. M.: [Ipocsenienne, 2025r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. https://resh.edu.ru/subject/17/10/ ; https://resh.edu.ru/subject/17/11/

2. bubnmoreka mudpoBoro 00pazoBarenbHOro KouTeHTa (myschool.edu.ru) (1



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://lib.myschool.edu.ru/market?page=5&filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%2C+%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22

3. bubaunoreka mmdpoBoro oopazosareapHOro Koureura (myschool.edu.ru)

(11x1.)

4. dKnacc (vaklass.ru)



https://lib.myschool.edu.ru/market?page=5&filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%2C+%22299%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://www.yaklass.ru/

