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INOCHUTEJIBHAS 3AIIMCKA

Pabouast nporpamma no ydeOHoMy npenMery «Maremarukay yrioyOn€HHOTO ypOBHS JUIS
obOyuaroruxcst 10—11 kmaccoB pa3paboTaHa Ha OCHOBE HPHUMEPHOH paboueil mporpaMmsbl 1O
MaTeMaTuke yrIyOJIeHHBbII  ypOBEHb, COOTBETCTBYMOIIEH TpebGoBaHusM  dDenepaabHOro
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJAapTa CpeaHero oOmiero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUN, MPEIBABISIEMBIX K MaTeMaTH4eCKOMY OOpa3oBaHHUIO, U
TpaauLUi POCCHICKOTO 00pa3oBaHMs, a Takxke ¢ yuetomM dDenepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS.

Peanuzaumst mporpammbl  oOecnieuMBaeT OBJIAJICHUE KIIFOUEBBIMH  KOMIICTCHIIMSIMU,
COCTAaBJIAIOIIMMH OCHOBY JUIsI CaMOpPa3BUTHs U HENPEPHIBHOIO 0Opa30BaHUsA, LEJIOCTHOCTH
0OIIEeKYIBTYPHOTO, INYHOCTHOTO U IMO3HABATEIBLHOTO Pa3BUTHS TUYHOCTH OOyJAIOIITUXCS.

B pabGoueit mporpamMme yureHbl wuaeu U nonoxeHus «KoHuenmuu —pa3BUTHS
MareMaTuyeckoro obOpazoBanus B Poccuiickoit ®Denepauum». B cooTBeTCTBMM ¢ Ha3BaHHEM
KOHLEINIMY MaTeMaTuyeckoe oOpa3oBaHUE JOJKHO, B YACTHOCTH, PELIaTh 3a1ady oOecredeHus
HEOOXOMMOI0 CTPAaHE YHCJIa BBITYCKHUKOB, MaTeMaTH4ecKas MOATOTOBKAa KOTOPBIX J1I0CTAaTOYHA
JUIsL TIPOJIOJDKEHMsST 00pa30BaHMsI 110 Pa3IMUHBIM HaIpaBiICHUSM, BKIIOYasl IIperojaBaHue
MaTeMaTHUKH, MaTeMaTH4YeCKUe MCCIeI0BaHus, paboTy B cdepe HHPOPMAIMOHHBIX TEXHOJIOTHI
U Jp., a TakkKe oOecrneueHust ig KaxJoro oOydaromlerocss BO3MOXKHOCTHU JIOCTHXKEHUS
MaTeMaTUYeCKOM IOJATOTOBKU B COOTBETCTBUU C HEOOXOAUMBIM €My YpoBHEM . MMeHHO Ha
pelIeHre 3TUX 3a/1a4 HaleJaeHa paboyass nporpaMMa yriayOnEHHOTO YPOBHS .

B snoxy ungpooii Tpanchopmaruu Bcex cdep 4eI0BeYeCKON AeATeTbHOCTH HEBO3MOKHO
cTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 XOpollei MaTeMaTH4eCcKoi MOArOTOBKU. DTO
o0yCIIOBIGHO Te€M, YTO B HAmlM JHU pacTéT 4YHCIO CIEIHAIbHOCTEH, CBS3aHHBIX C
HEMOCPECTBEHHbIM INPUMEHEHUEM MaTeMaTHKU: M B c(epe SKOHOMHUKHM, U B OH3HEce, U B
TEXHOJIOTHYECKUX OOJacTsAX, W Jake B TyMaHHTapHbeix cdepax . Takum oOpazom, Kpyr
oOyJaronuxcsi, JJisi KOTOPbIX MaTreéMaThKa CTAaHOBHUTCS 3HAYMMBIM IpeAMETOM, (YHIAMEHTOM
00pa3oBaHUs, CYLIECTBEHHO pacimupsiercsi. B Hero BXomdaT HE TOJBKO oOOydaromuecs,
IJIAHUPYIOLIME 3aHUMAThCsl TBOPYECKOW M MCCIIE0BaTeNIbCcKO paboToil B 007aCTH MaTeMaTHUKH,
WHPOPMATUKH, (PU3UKHU, SKOHOMUKHU U B IPYTrUX 00JaCTsIX, HO U T€, KOMYy MaTeMaTHKa Hy>KHa JJIs
HCIIOJIb30BaHMS B Mpo(deccusix, He CBI3aHHBIX HEMOCPeACTBEHHO ¢ Hel. [IpuknagHas 3HaYUMMOCTh
MaTreMaTUKH O0yCJIOBJIEHA TE€M, YTO €€ MPEeAMETOM SIBISIOTCA (PyHIaMEHTalIbHbIE CTPYKTYpBI
Halllero MHUpa: MNPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOILICHMS, (PYyHKIMOHAJIbHBIE
3aBUCUMOCTHM M  KaTeropud  HEOINPENeNEHHOCTH, OT IMPOCTEHIINX, YCBaWBae€MbIX B
HETOCPEICTBEHHOM OMBITE, IO JOCTATOUYHO CJIOKHBIX, HEOOXOAUMBIX JUIsI PAa3BUTHUSI HAyYHBIX U
TEXHOJIOTUYECKHUX HuJeH. be3 KOHKpEeTHhIX MaTeMaTHYeCKUX 3HAaHUM 3aTpy/IHEHO MOHUMAaHUE
NIPUHIUIIOB YCTPOMCTBA U UCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U NHTEPHPETALIUS
pa3sHOOOpa3HOM COLMAIbHOW, SKOHOMHYECKOW, MOJIUTHYECKON HH@opmanuu, ManodPdeKTuBHA
MOBCE/IHEBHAsI TPAKTHYECKasl JeSITeNbHOCTh . Bo wMHoOrux cdepax mnpodeccuoHaabHOM
NEeSATeIbHOCTH TPeOyIOTCS YMEHUS BBINOJHITH PAcdy€Thl, COCTABIATH AJTOPUTMBI, NMPUMEHSTH
(hopMyibl, MPOBOIUTH TE€OMETPUUYECKHE HU3MEPEHHMs M TOCTPOCHHs, 4YHUTaTh, OOpadarhIBaTh,
WHTEPIPETUPOBATh M TMPEACTAaBIATh MHQOPMALUIO B BHUJAE TaOIMI, OWarpaMM U TIpaduKoB,
MTOHMMATh BEPOSTHOCTHBIN XapakTep CIy4yalHbIX COOBITUH.

OJIHOBpEMEHHO C paclIUpeHueM c@ep NpUMEHEHUs MaTeMaTHKH B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaXKHBIM CTAHOBUTCS MaTEMaTUYECKUN CTUIIb MBILIIJICHUS, TPOSBIISIIOLIUNACS
B OIpeJIeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce u3ydyeHusi MaTeMaTUKU B apceHall IPUEMOB
Y METOJIOB MBIIICHHS YeJIOBEKa €CTECTBEHHBIM OOpPa30M BKJIIOYAIOTCS MHAYKIUS U JIETyKIIHS,
0000IIeHne M KOHKpeTH3allusl, aHaju3 U CHUHTe3, KiIaccupuKaluus W CcucTemMaTuzanus,
a0cTparupoBanre M aHajgorus . OOBEKTbl MaTeMAaTHUYECKHUX YMO3AKIIOUCHHH, MpaBuiIa HUX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BbIpaOOTKE
ymeHus (opmyaupoBaTb, OOOCHOBBIBaTH M JIOKAa3bIBaTh CYXICHHUS, TEM CaMbIM (HOPMUPYIOT
JIOTUYECKUM CTWIb MbIIUIEHUS. Benymias ponbs IpUHAUIEKUT MaTeMaTuke B (OPMUPOBaAHUU
aJrOPUTMUYECKON KOMIOHEHTH! MBIIUIEHUS] U BOCIIMTAHMM YMEHUM J1€MCTBOBATH MO 3aJaHHBIM
aNropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBATh HOBBIE. B mpouecce pemreHus
3a71a4 — OCHOBBI JJIsi OpraHU3allMM y4yeOHON JeATEeIbHOCTH Ha ypoKaX MaTeMaTHKu —



Pa3BHBAIOTCS TBOPYECKAs M MIPUKIIAAHAS] CTOPOHBI MBIIIUICHHUS .

OOyueHune wmaremaruke JaéT BO3MOXKHOCTH pa3BUBaTh y YYalllUXCs TOYHYIO,
palMOHAIIBHYIO U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HanOoJiee MOIXOJSIINE SI3BIKOBHIC,
CHMBOJIMYECKHE, Tpaduueckue CpencTBa Ui BBIPAXKEHUS CYXICHUH U HAISIIHOTO MX
MIpeICTaBICHUS.

HeoOXomuMbIM KOMITOHEHTOM OOIIe KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCS
oOmiee 3HAKOMCTBO C METOJAMH ITO3HAHUS

JNEWCTBUTEIBHOCTH, MIPEACTABICHUE O MIPEAMETE U METO/I€ MAaTEMAaTUKH, €r0 OTIIMYMSIX OT
METOJIOB €CTECTBEHHBIX M T'YMAHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUSI MaTEMaTHKU IS
pEIIeHNs HAyYHBIX U MPUKIAIHBIX 3a7a4d. TakuM o0pa3oM, MareMaTu4yeckoe 00pa3oBaHUE BHOCHUT
cBOH BKJ1a B OpMHUpPOBaHHUE OOIIEH KyIBTYPhI YEJIOBEKA .

M3ydyenne MaTeMaTHKH  CIIOCOOCTBYET  OCTETHUECKOMY  BOCIIMTAaHHIO  YEJIOBEKa,
MMOHMMAHHUIO  KpPAacoThl W  M3AIIECTBA  MaTeMaTHYECKUX  PACCYXKICHUH, BOCIPHUATHIO
reOMETPUYECKUX (OpM, YCBOCHHUIO MJIEU CHMMETPUHU .

HEJA U3YYEHUA YYEBHOI'O ITIPEJIMETA «MATEMATHKA»

[IpuopurernsiMu nensimu obyueHust maremaruke B 10—11 kimaccax Ha ynryOinéHHOM
YPOBHE MPOJIOJIKAIOT OCTABAThCS:

— ¢opMHupoOBaHUE ICHTPAIBHBIX MaTEMaTHUYECKUX TMOHITHN (YMCIIO, BEIMYHHA,
reoMeTpuyeckas (purypa, nepeMeHHasi, BEpOATHOCTb, (YHKIUsI, NPOU3BOAHAS, UHTETpa),
00ECIIEUNBAIONINX TPEEMCTBEHHOCTh M TIEPCHEKTHBHOCTH MaTeMaTHYEeCKOTO OOpa30oBaHUs
oO0yyJaromumxcsi;

— MOJBEJICHUE Yy4Yalluxcsi Ha JOCTYIHOM /ISl HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTE€MaTUKU M OKpY>KAlOLero MUpa, MOHMMAHUIO MAaTEMAaTUKH KaK 4YacTH OOIIeil KyJIbTypbl
YEeJI0BEUYECTBA;

— pa3BUTHE MHTEJUIEKTYyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN yuallluxcs, 03HAaBaTEIbHON
AKTUBHOCTH, HCCIJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJIEHUS, UHTEpEca K H3YYEHMIO
MaTeMaTHKH;

— ¢opmupoBaHue  (GYHKIIMOHAJIBHOM  MaTeMaTU4eCKOM  TIpaMOTHOCTH:  yMEHHS
pacro3HaBaTh MaTeMaTHYECKUE acCIEeKThl B PEaJIbHBIX JKMU3HEHHBIX CUTYAIUSAX U MPU HU3YYEHUU
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, POpMyInpoBaTh
UX Ha s3bIKE€ MaTEeMaTHKU M CO3[aBaTb MaTE€MaTUYECKHE MOJENIH, MPUMEHSITh OCBOEHHBIN
MaTreMaTU4YeCcKUM amnmapar Jyisl pelIeHHs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, HHTEPIPETUPOBATH
1 OLIEHUBATh MOJyYEHHBIE PE3YJbTaThI .

OcHOBHBIC JTUHUH coaepkaHusl Kypca maremaTtnku B 10—11 xiraccax yrmyOn€HHOTO
ypoBHs: «Yumcna W BBIUMCIHEHUs», «Auredopa» («AnreOpanyeckre BBIpaKEHUS»,
«YpaBHeHMsT U HepaBeHCTBa»), «Hawana wMaremarnueckoro asnainuza», «leomerpus»
(«I'eomeTpuueckue ¢GUrypbsl u HMX CBOHCTBa», «M3MepeHue TIeOMETPUUYECKUX BEIUYHH),
«BeposATHOCTb U CTaTUCTUKA) .

JlaHHBIE TMHUM Pa3BUBAIOTCs IapajijiesIbHO, KaXk/lasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JAPYTOil, a B TECHOM KOHTAaKT€ M B3aWMOJECUCTBUU

Kpome »5TOro, ux oOBEIUHSAET JIOTMYECKasi COCTABJISAIONIAsl, TPAJUIMOHHO NpUCYIAst
MaTeMaTuKe W MPOHHU3BIBAIONIAsl BCE MaTreMaTH4YeCKHE KypChbl M COJEp KaTelabHble JTUHUU
CdopmynupoBanHoe B PeiepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHJAPTE CPETHETO
oOmiero o6Opa3oBaHHsi TpeOOBaHHME «YMEHHME ONEPUPOBATH IOHATUSIMU: OIpeAeSICHHE,
aKkCMoMa, TEeOopema, CIJEJICTBHUE, CBOWCTBO, IPHU3HAK, [I0KA3aTeJIbCTBO, PABHOCWIIBLHBIE
opmynupoBku; ymeHue ¢GOpMyIHpOBaTh OOpaTHOE U MPOTUBOIOJIIOKHOE YTBEPXKIECHUE,
MPUBOAUTH TNPUMEPHl M KOHTPHPHUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTUYeCKOM WHIYKIIUH;
MPOBOJIUTH JI0OKA3aTEJIbHBIE PACCY’KJCHUSI MpPH PELUISHUH 3a/a4, OLIEHUBATh JIOTHYECKYIO
MPaBUIBHOCTh PACCY’KJIEHHUI» OTHOCUTCS KO BCEM Kypcam, a (OpPMHPOBAHHUE JIOTHYECKHUX
YMEHHUU pacipenessieTcs 1o BCeM rojiaM oOydeHHsI Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHus

MECTO YYEBHOI'O IPEJMETA «MATEMATHKA» B YYEBHOM IIJTAHE
B cootBercTtBUM Cc DenepanbHBIM TOCYIAPCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM



cpenHero oOuiero oOpa3oBaHUs MaTreMaTHKa SBIsETCS OOsA3aTelIbHBIM NPEIMETOM Ha JaHHOM
ypoBHe oOpaszoBanusi . Hacrosmeil pabodeii mnporpamMMol mpeaycMaTpUBAeTCs HU3y4YEHUE
ydyeOHoro mnpeaMera «Maremartuka» B paMKax TpEX Y4deOHBIX KypcoB: «Ajrebpa M Hadasia
MareMaTH4ecKoro asHanuza», «leomerpus», «BeposTHOocTh M cratuctuka». dopmMupoBaHue
JIOTUYECKUX YMEHUH OCYILECTBISETCS Ha MPOTSHKEHUH BCeX JIeT 0OydYeHHUs B CTapllell 1ikose, a
AJIEMEHTHI JIOTMKH BKJIIOYAIOTCAB COAEP)KaHWE BCEX HA3BAHHBIX BBIIIE KYpPCOB .

B y4yeOGHOM nmaHe Ha uzydeHnue marematuku B 10—11 kiaccax Ha yrimyOJI€HHOM YpPOBHE
OTBOJUTCA 8 y4eOHBIX YaCOB B HEJIETIOB TEUCHHUE KaXKJOTO rojga oOyudeHwusi, Bcero 544 yueOHbBIX
4acosB .

KonnuecTBO npoBepouHbIX padOT (TeMaTMYECKUl M MTOTOBBIM KOHTPOJIb KayecTBa
YCBOEHHUsI y4eOHOro marepuaja) U UX TUI (CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE PAOOThI, TECTHI)
OCTAIOTCSl HA YCMOTPEHUE YUMUTEIS .

Tak>ke y4uTeNnb BIIPAaBE YBEIUUNUTh WM YMEHBIIUTH YUCJIO YUYEOHBIX YaCOB, OTBEAEHHBIX B
pabouell mporpammMe Ha 000O0IIeHNEe, TOBTOPEHUE, CUCTEMATU3ALIMIO 3HAHU I 00y YarOIUXCsl.
EnvHCTBEHHBIM, HO NMPUHUUIIMAIBLHO Ba)KHBIM KPUTEPUEM SIBISIETCS JOCTHXKEHUE PpE3yJbTaTOB
o0OydeHMsi, yKa3aHHbIX B HACTOsIIEH nporpamme

HEJIUX U3YYEHUS YYEBHOI'O KYPCA «AJITEBPA U HAUYAJIA MATEMATHYECKOI'O
AHAJIN3A»

Kypc «Anrebpa m Hayajga MaTeMaTHYECKOTO aHaju3a» SBISETCS OIHMM W3 HauOolee
3HAQUMMBIX B MpOrpamMMe cTaplied MIKOJIbl, IMOCKOJBKY, C OJHOH CTOPOHBI, OH O0€CIeYMBaET
WHCTPYMEHTAJIbHYIO 0a3y sl N3yUY€HUsl BCEX €CTECTBEHHOHAYYHBIX KypPCOB, a C APYroil CTOPOHBHI,
(opMupyeT JIOrM4eckoe M aOCTPaKTHOE MBIIUICHUE y4YallluXcs Ha YpPOBHE, HEOOXOAMMOM IS
ocBOEHUsI MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH U JAPYTHX JUCHHWIUINH .
B pamkax JaHHOro Kypca ydaliuecs OBJIa/IEBalOT YHUBEPCAJIBbHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast opMyIMpyeT CBOM TOCTHXKEHHUSI B MaTeMaTHIeCcKoil (opme .

Kypc anrebpsl M Hayajq MaTeMaTHYE€CKOTO aHajau3a 3aKjaJIbIBAae€T OCHOBY JJIA
YCIIEIIIHOT'O OBJIQJICHUsI 3aKOHaMu (U3MKH, XHUMHUHU, OHOJIOTMH, MOHUMaHHUS OCHOBHBIX
TEHJICHIIMHA pPa3BUTHUS DKOHOMHUKH MU OOIIECTBEHHOW >KM3HM, MO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX LIM(POBBIX U KOMIOBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh UX JJIs
NaJbHEMIIero o0pa3oBaHUsl M B TOBCEIHEBHOW >XM3HM . B TOXe BpemMs oBiageHue
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKIUSIMU ajreOpbl 1 MaTeMaTUue€CKOro aHajin3a
pa3BUBAaET YMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbh MCTHHHOCTH, JIOKa3bIBaTh
YTBEPXKJIEHUS C HOMOIIbI0O UHAYKIMU U PACCYXJaTh J€AyKTUBHO, UCII0JIb30BaTh 0000IIeHNE
U KOHKpeTHU3aluio, abCTparupoBaHHe U aHaJIOTHIO, dhopmupyert KpeaTHUBHOE U
KPUTHYECKOE MBIIIJIEHUE .

B xone u3yuenust kypca «Anrebpa M Hayajla MaT€MaTHYECKOIO aHaIM3a» ydallluecs
MOJIy4YaroT HOBBIM OMNBIT PEIICHUS MNPHUKIAIHBIX 3aJla4, CAMOCTOSITEIBHOIO IIOCTPOCHUS
MaT€MaTUUECKUX MOJIEJEN pealbHbIX CUTyallUi, MHTEPIIPETALMN IOJYyYEHHBIX PEIICHUH,
3HAKOMSITCSI C IIpUMEpaMHM MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B TMPHUPOJIE, HAyKe U
HUCKYCCTBE, C BBIJAIOIIUMHUCS MaTeMaTUYECKUMHU OTKPBITUSIMA U UX aBTOPaMHU .

Kypc obnanaer 3Ha4UTENIbHBIM BOCIIUTATEIHHBIM IMOTEHIIMAJIOM, KOTOPBIM peaausyercs Kak
yepes yueOHBIM MaTepuai, CioCOOCTBYIOMINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHMS, TaK U
yepe3 crneuu@uKky ydeOHON NesTeNbHOCTH, TpeOyromeld MNpOoAOIKUTENIbHON KOHUEHTpALUU
BHUMAaHUS, CAMOCTOSITEIbHOCTH, AKKYpPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBIM pe3ynbTar.

COJEPKXAHUE YYEBHOI'O ITIPEJIMETA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» 11O 'OJJAM U3YYEHUA

B ocnoBe Metonuku oOyueHusi aiarebpe M HayajlaM MaTeMaTH4YeCKOTO aHaju3a JIeKUT
NESTETbHOCTHBIN MPUHIIAN OOYYCHHUS .

B crpykrype kypca «Anrebpa um Hayajla MaTEMaTHMYE€CKOIO aHaM3a» MOXKHO BBIACIUTH
CIIEIYIOIIUE COACPKATEIbHO-METOANYECKHEe JUHUU: «Yucna u  BbeUUCICHUsD», «DyHKIUMN
u rpaduku», «YpaBHEHHMs] U HepaBeHCTBa», «Hauama  MaremaTuyeckoro  aHaauza»,



«MHoXecTBa U JIOTHKa» . Bce OCHOBHBIE cofiepKaTeIbHO-METONMYECKUE JIMHUM H3y4daroTcsl Ha
MPOTSDKEHUM  JIByX JIeT OOy4YeHHMs B CTapuield IIKOJIe, €CTECTBEHHO JIOMOJIHSS APYr Apyra u
MOCTEINEHHO HACHIIAsICh HOBBIMU TE€MaMH U paszesiaMu . MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO
TAHHBIA KypC SBJISICTCS HHTETPATUBHBIM, TTOCKOJIBKY 00BEIUHSIET B ce0e coaepKaHne HECKOJIBKHUX
MaTeMaTHYeCKUX MUCIUIUIMH, TaKUX Kak ainredpa, TPUTOHOMETPHS, MaTEeMaTUUYECKUN aHaIu3,
TEOpUsI MHOXKECTB, MaTeMarudeckas jJoruka u Ap . Ilo mepe Toro kak yyauiuecs OBJIaJI€BalOT
BcE OoJiee IMIMPOKUM MaTeMaTHYECKUM alllaparoM, y HUX IOCIEAOBaTeIbHO (popMHUpYyeTCs U
COBCPHICHCTBYCTC YMCHUC CTPOUTH MATCMATUYCCKYIO MOJICJIb peaHLHOﬁ CUTyalluH, NPUMCHSATH
3HAHUS, MOJIIyYCHHBIE NPHU H3YUYCHHUH Kypca, JJIsl PEIICHUs] CAMOCTOSITENIbHO C(hOPMYIUPOBAaHHON
MaTreMaTH4YeCcKOM 3a7auu, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET .
ConepikaresibHO-MeTOAMYecKass JuHUA «Ymcaa w BbIYHCICHHS»  3aBepliacT
(hopMUpOBaHUE HABBIKOB HCMOJIb30BAHUS JACHCTBUTENBHBIX YHCEJ, KOTOpOe OBUIO Hadaro B
OCHOBHOH mIKoJie . B crapmieil mkone ocoboe BHUMaHUE yremnsieTcs: (POPMUPOBAHUIO HABBIKOB
palMOHATBHBIX BBIYMCIICHUH, BKIIIOYAIOIIMX B CEO0sl MCIIOJIB30BaHUE PA3IMYHBIX (POpM 3amucu
quciia, YMCHHUC ACJaTb NPHUKUIAKY, BBIIIOJHATH HpI/I6JII/DKéHHI>I€ BBIUYHMCJICHUA, OICHHUBATh
YHCIIOBBIE BBIPAXKEHUS, padOTaTh C MaTeMaTUYECKUMM KOHCTaHTaMHU . 3HAKOMbIC YYalllUMCS
MHOXCCTBAa HAaTypaJIbHbIX, LCJIbIX, pPAalWMOHAJIbHBIX H I[GﬁCTBPITGHI:HBIX HYUCCJI OOIIOJIHAKOTCSA
MHOXKECTBOM KOMIUIEKCHBIX YHCENl . B KaXIoM U3 3THX MHOXECTB pPacCMaTPUBAIOTCA
CBOHCTBEHHBIE €My cHenM(HUUECKHe 3aJadd W OIEpaluu: JeJICHUE Halelo, OIEPHUPOBAHHUE
OCTaTKaMHM Ha MHOXXECTBE IIEJIbIX YHCEeN; 0COOble CBOMCTBA PAaIlMOHAJIBHBIX M UPPALMOHATIBHBIX
HYUCCII, apI/I(l)MeTI/ILIeCKI/Ie Ooncpannn, a TaKKC HM3BJIICUCHUC KOPH:A HaTypaJII)HOﬁ CTCIICHHU Ha
MHOXKECTBE KOMIUIEKCHBIX uMceld . bmarogapss moclienoBarelbHOMY pacCIIMPEHUI0 Kpyra
HCIIOJIB3YCMbIX YHUCCII W 3HAKOMCTBY C BO3MOXHOCTAMHU HX HPHUMCHCHHUA I PCHICHUA
pa3IUMYHBIX 3a7a4 GOPMUPYETCS MPEACTABICHUE O €AUHCTBE MAaTEeMaTUKHW KaK HAyKH U €€ PO
B IIOCTPOCHUH MOJICJIEH PEaJIbHOTO MHUPA; IMIMPOKO MCIIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3alHs

JIunus «YpaBHeHMsI M HePaBEHCTBA) peau3yeTcsl Ha MPOTSHKEHWHU BCEro OOy4YEHHUsS B
CTaplIe MIKOJE, IIOCKOJBbKY B KaXIoM paszaene IIporpamMmbl npenycMOTpeHO pelieHue
COOTBETCTBYIOIIMX 3aJad . B pesynprare ydamuecs OBJIAJACBAIOT Pa3IWYHBIMH METOAAMH
pellieHusT palMOHAIBHBIX, HPPAIMOHAIBHBIX, MOKa3aTeIbHbIX, JOTapuPMHUUIECKUX u
TPUTOHOMETPUUECKUX  YpPaBHEHMIA, HEPABEHCTB U CHUCTEM, a TaKKe 3aJad, COJAEp Kallux
napameTpbl . [lomydeHHBIE yMEHHsI IIMPOKO HCTONB3YIOTCS TIPU HCCIeAOBaHUM (YHKIUN C
IIOMOIIbI0 TPOU3BOJIHOM, MpPU PpEIIeHWH NPUKIAJHBIX 3aJad W 3a7a4 Ha HaXOoXKJIeHUe
HanOONBIINX U HANMEHBIITNX 3HaueHU GyHKIMU . JlaHHasi copepikarenbHasi JUHUS BKIIOYaeT B
cebs Takke (PopMHUpOBAHME YMEHUU BBINOJHATH pacy€rbl Mo ¢GopmyiaM, MNpeoOpa3oBaHUS
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKECHUN, @ TaKKE BBIPAKEHUH,
colepkalllux cTeneHu u Jjorapudmel . brmaromaps u3ydeHuro aiaredpandyeckoro marepuaia
MPOUCXOIUT JalibHEHIIee pa3BUTHE aITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Y4alluXxcs,
(bopMHUpYIOTCS HaBBIKM JIEIYKTUBHBIX pacCykKJIeHUH, paboThl C CHUMBOJBHBIMH (opmamu,
MpEeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHJIE€ PAaBEHCTB U HEpPaBEHCTB . Anrebpa
npeanaraet 3(QpQGeKTUBHbIE WHCTPYMEHTHI ISl PELICHUS! MPAKTUYECKUX U €CTECTBEHHOHAYyYHBIX
3aJ1a4, HAMJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH .

CopepxkaresbHO-MeToANYeCKasA JUHUA «DYHKIMH U TPAQUKH» TECHO IEpEIIeTaeTCs
C JApYrMMU JIMHUSAMHU Kypca, TIOCKOJBKY B KAKOM-TO CMBICIIE€ 331a€T MOCIE/I0BaTEIbHOCTh
U3ydeHus1 Marepuana . VI3ydeHWe CTENeHHOHW, IIOKa3aTelIbHOW, JiorapuMUUEeCKOU U
TPUTOHOMETPUYECKUX (YHKIUNA, HUX CBOWCTB W TpadUKOB, HCIOIB30BAaHUE (PYHKIIMH ISt
pelieHuss 3ajad U3 JpYyTUuX Y4YeOHBIX MPEIMETOB U pEeaibHOM JKU3HU TECHO CBSI3aHO KaK C
MaTeMaTUYeCKUM aHAIN30M, TaK M C PEIIeHUeM ypaBHEHHH U HepaBeHCTB . [Ipu 3TOoM OGombiioe
BHUMaHUE Yynaensiercss (pOpMHUPOBAHUIO YMEHHUSI BBIpaXKaTh (opMynaMH 3aBUCUMOCTH MEXIY
pa3MUYHBIMU BEJIMYMHAMHU, HCCIEAOBAaTh TMOJIy4YeHHbIE (YHKIUHU, CTPOUTh HX TpaduKu
Marepuan 53TOM COAEPKATEIbHOW JIMHUU HaIleJIeH Ha pa3BUTHE YMEHUM U HaBBIKOB,
MO3BOJISIIONIMX ~ BBIPAXKaTh  3aBUCHUMOCTH  MEXJIY BEIWYMHAMU B  pa3Iu4dHON  dopme:
aHAJTUTHYECKOHN, Trpadudeckoii U cioBecHOM . Ero wu3ydyeHwme cmnocoOCTBYET pa3BUTHIO
aJTOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETHU3AIINH, UCIIOIb30BAHUIO



AHAJIOTUH .

Conep:karenbHass JuHusa «Hauyana wmareMaTH4ecKoro aHaJu3a» II03BOJISICT
CYIIECTBEHHO PACHINPUTH KPYT KaK MaTEeMaTHYECKHUX, TaK M MPUKIATHBIX 3a7ad, JOCTYITHBIX
IIKOJIbHUKAaM, TaK KaK y HHX IOSBIISIETCS BO3MOXXHOCTH CTPOUTH TIpadUKH CIOXKHBIX
(byHKUHI, OonIpenensaTh X HanOOJIbIINE M HAUMEHBIIINE 3HAYCHUS, BBIYUCIISATH IUTOMaay (Gpuryp
U 00BEMBI TEJI, HAXOAUTh CKOPOCTH M YCKOPEHUsI MpoLeccoB . JlaHHas coneprkaresnbHast JIMHUS
OTKPBIBACT HOBBIE BO3MO)KHOCTH IMOCTPOCHMSI MAaTEMaTHYECKHUX MOJEJIEH peajbHBIX CUTYallHi,
IO3BOJISIET HAaXOJAWUTh HAWIy4Yllee pEIICHHE B MPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMHUYECKHX, 33J1a4aX . 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOrO aHajM3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (hOPMAILHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE WU HMCKYCCTBE
VYyamuecs: y3HAIOT O BBIJAIONIMXCS PE3yJIbTaTax, MOJIyYEeHHBIX B XOAE€ PAa3BUTHS MaTeMaTHUKH
KaK HayKd, 1 00 MX aBTOpax .

ConepikaTejibHO-MeTOAHYeCKAs. JUHUSA «MHOMXKeCTBa M JIOTHKA» BKIIOYaeT B ceOs
AJIEMEHThl TEOPUM MHOXECTB W MAaTeMaTHYEeCKOW JIOTHKH . TeopeTHKO-MHOXKECTBEHHBIC
MIPE/ICTABICHUs] TPOHU3BIBAIOT BECh KypC IIKOJIBHOH MaTeMaTHMKW W IpeaiaraloT HamOolee
YHUBEPCAIBHBIN SI3bIK, OOBEIWHSAIONIMN BCE pasleiabl MaTeMaTHKH U €€ TPHIOKEHUW, OHHU
CBSI3BIBAIOT Pa3HbIC MaTEMaTHYECKUE MMCUUIUIMHBI U UX MPUIIOKEHHUS B ennHoe 1eioe . [loaromy
BOXXHO JIaTh BO3MOXKHOCTH  IIKOJIBHUKY  ITOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOH MaTeMaTWKH M HCIIOJIb30BAaTh €ro Ui BBIPAKEHUS CBOMX MbIciel . Jpyrum
BOXHBIM TNPU3HAKOM MaTEMAaTHKH KaK HAayKd CJeayeT NpPH3HaTh CBOHMCTBEHHYIO €Hi CTPOroCTh
000CHOBaHUH U ClIeIOBaHME ONPEIeIEHHBIM MIPaBUIaM IMOCTPOEHUSI JOKA3aTeNbCTB . 3HAKOMCTBO
C DJIEMEHTAMHM MaTeMaTHYe€CKOW JIOTMKH CHOCOOCTBYET PAa3BHTHIO JIOTHYECKOTO MBIIIICHHS
ydaluxcs, IO3BOJSIET WM CTPOUTh CBOU PACCy)KICHUS HAa OCHOBE JIOTHYECKHX IIPABHII,
(hopMHUpyET HABBIKM KPUTUYECKOTO MBIIUICHUS .

B kypce «Anredpa n Hayaia MaTeMaTUYECKOTrO aHAIN3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICITMPOBAHHUS, KOTOPBIE TIPU3BaHbI CITIOCOOCTBOBATH (POPMHUPOBAHHIO
HaBBIKOB MTOCTPOECHUS MOJIEJIEH peasIbHbIX CUTYallUN, NCCIIEIOBAHUS 3 TUX MOJIENIeH ¢ TOMOIIbIO
arrapara ajareOpbl 1 MaTeMaTHYECKOT0 aHAIIN3a, MHTEPIIPETAIMHA TTOJTYyUYCHHBIX PpPEe3yJIbTaTOB .
Takue 3agaHus BIUIETEHBIB KaXIbIM U3 pa3nenoB [IporpamMmel, MOCKOIBKY BeCh Marepuall
Kypca IIMPOKO UCTIONB3YETCS [Tl PEIIeHUs] MPUKIAIHbIX 3aaad . [Ipu pemeHnn peaabHbIX
MPAaKTUYECKUX 3a/1a4 yJalluecs pa3BUBAIOT HAOIIOJAaTEIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, MCIOJIH30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobisieMy . JlesTeabHOCTh 10 (P)OPMUPOBAHUIO HABBIKOB PEIICHUS MTPUKIIAIHBIX 3a/1a4
OpraHu3yeTCs B MPOIECCe U3YUCHHS BCEX TEM Kypca «AnredOpa W Hadalla MaTeMaTHYECKOTO
aHaJIn3a»

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPE/IMETA

«MATEMATHUKA» YTIJIYBJEHHBIN YPOBEHbD

JUYHOCTHBIE PE3YJBbTATHI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPaMMBI yueOHOTO mpeaMera «MaremaTukay
XapaKTEpU3YHOTCH:

I'pasicoanckoe eocnumanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMU OOydYaromIerocsi Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIE€HA POCCHUMCKOTO OOIECTBa, MPEJACTABICHHEM O MaTeMaTHYECKHX OCHOBaX
(byHKIIMOHUPOBAHUS PA3JTUYHBIX CTPYKTYp, SBJICHUM, MPOLEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI W TP .), YMEHHEM B3aWMOJICHCTBOBATh C COIIMAIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C X (PYHKIUSIMH U HA3HAYCHUEM .

Iampuomuuecxkoe eocnumanue:

c(hopMUPOBAaHHOCTBIO POCCUMCKON Tpa)kTaHCKON MIACHTUYHOCTH, YBAXKECHUS K MPOIUIOMY
U HACTOSILIEMY POCCHUHCKOM MaT€MaTHuKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCUMCKUX MAaT€MAaTUKOB M POCCHUHUCKOM MAaTEMAaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO ATUX
JTIOCTHIKCHUM B JIPYTrUX HayKaxX, TEXHOJIOTHAX, chepax SKOHOMUKH .



Jlyxoeno-npascmeennoe ¢ocnumanue:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH PpOCCHICKOrO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOIO MOBEICHMS, CBSI3aHHOIO C NMPAKTHUYECKUM IIPUMEHEHUEM
JNOCTWIKEHUM HAyKH M JEATEIbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IIOCTPOCHUE
YCTOMYMBOTO OYIyILETO .

Acmemuueckoe eocnumanue:

JCTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTU4eCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCy ACHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKHUM acClIeKTaM Pa3JIMYHbIX BHJOB MCKYCCTBA .

QDu3uueckoe eocnumanue:

c(hopMUPOBAaHHOCTBIO yMEHHUS MPUMEHATH MaTeMaTHUYeCKHe 3HaHHMs B HHTEpecax
310pOBOro M 0e€30macHOro oOpasza >KHU3HH, OTBETCTBEHHOIO OTHOILEHMS K CBOEMY 30pPOBBIO
(3mopoBoe muTaHHe, cOANaHCHUPOBAHHBIM PEXXUM 3aHATHI M OTAbIXa, peryisipHas (u3ndecKas
aKTHUBHOCTb); (PM3MYECKOIO COBEPLICHCTBOBAHUS MPHU 3aAHATUAX CIHOPTHUBHO-0310POBUTEIBHOMN
JESITEIIBHOCTBIO .

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K Ppa3IMYHBIM
ctepam npodeccuoHaIbHON NESITENBHOCTH, CBA3aHHBIM C MaT€MaTUKONM M €€ INPUIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymaymiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
JKU3HEHHbIE IUIaHBbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTreMaTM4ecKOMY OOpa30BaHHUIO U
camM000pa30BaHMIO Ha IPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUU
NPAaKTUYECKUX 3a7ad MaTEMAaTHUYE€CKON HaIIPaBJIEHHOCTH .

AKonocuueckoe socnumanue:

Cc(hOpMUPOBAaHHOCTBIO SKOJOTHYECKOW KYJBTYpbl, IOHMUMAaHUEM BIUSHUS COLUAJIBHO-
SKOHOMHYECKHX IIPOLIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOW Cpeapl, OCO3HAHUEM
I00AJIbHOTO  XapakTepa  ASKOJIOTMYECKMX  IpoOJieM;  OpUeHTaluedl Ha  IpUMEHEHHE
MaTreMaTUYeCKUX 3HAHUW ISl pelIeHHs 3a7ad B 00JIacTH OKpYXKarollel cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOYKHBIX MOCJIEACTBUN JIsI OKPYKAIOLIEU Cpebl .

Ilennocmu nayunozo nosnaunua:

c(hopMUPOBAaHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKU U OOIIECTBEHHOM MPAKTHUKH, TOHUMAaHUEM MaTEMaTHU4YEeCKOW HayKHU Kak cgepbl
YEeJIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTUSA U 3HAYUMOCTH Ui Pa3BUTHUS LIUBUIM3ALNU;
OBJIQJICHUEM SI3bIKOM MAaT€MaTHKH U MATEMATHYECKOM KYJIBTYPOU KaK CPEICTBOM ITO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIENOBATEIBCKYIO IE€ATEIIbHOCTh UHAUBUIYAIBHO U
B T'pyIIIeE .

METANPEAMETHBIE PE3YJbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOSHHUS MPOTPaMMBbI y4eOHOTO MpeIMeTa
«MareMaTuka» XapakKTepU3yITCs OBJIAJCHUEM YHUGEPCAIbHBIMU HOZHAGAM EIbHBIMU
oeltcmausiMu, YHUBEPCATbHLIMUKOMMYHUKAMUBGHBIMU OCLICNEUAMU, YHUBEPCATbHIMU
DecYyIAmuUBHbIMU OelCMEUIMU.

1) Vuueepcanvnvie noznasamenvhwle oeticmausi, obecneuusarom opmuposarue
0a306blIX KOZHUMUBHbLIX npoyeccos obyuarowuxcs (oceoenue memooos NO3ZHAHUSL
OKpYIHCaroweco Mupa, NPpUMeHeHue 102udeckux, Uccaed08ameibCKux onepayutl, YMeHull
pabomams ¢ ungopmayueil) .

ba3zoevle nozuueckue oeiicmeus:

— BBIBISATH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, IIOHATHH, OTHOIIECHHUI MEXTY MOHATUAMU;  (HOPMYIIHPOBATH
ompeAeseHUs TOHITUN; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIUH,
OCHOBaHUS ISl 000O0IIECHUSI U CPaBHEHHUS, KPUTEPUH MPOBOAMMOTO aHAIN3a;

— BOCHPUHUMATH, (OPMYIUPOBATH U MIPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC
U OTPHIIATENIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC;

— BBISBIISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEYUS B
(hakTax, maHHBIX, HAOITIOACHUSX W YTBEPXKICHHSX; MpeaaraT KPUTECPHUU IS



BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTHUBOPEUMIA;

— JIeJIaTh BBIBOJABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, I€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUN, YMO3AKIIIOYCHUH 110 aHAJIOTHH;

— TMPOBOAUTH CAMOCTOSTENIBHO JIOKa3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUUN
(mpsiMble M OT NMPOTHUBHOTIO), BHICTPAUBATh APTyYMEHTALIUIO, IPUBOJIUTH IIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXIACHUSI U BHIBOJIBI,

— BbIOMpaTh cnoco0 pelreHus: yueOHOW 3a/ayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoliee MOAXOMAIIMI ¢ y4ETOM  CaMOCTOSITEIIBLHO
BBIJICJICHHBIX KPUTEPUEB) .

bazoevie uccneoosamenvckue oeiicmeus:

—  HWCIIOJB30BAaTh  BOMNPOCHI  KaK  HCCJIEAOBATEILCKUN  HMHCTPYMEHT  IMO3HAHMUS;
(hopMynHupoBaTh BONPOCHI, (PUKCUPYIOLINE TPOTUBOpPEUHNE, MPOOIeMy, YCTaHABIMBAaTh UCKOMOE U
naHHoe, GOPMUPOBATH THUIIOTE3y, apTyMEHTHPOBATh CBOIO IMO3UIIMIO, MHEHUC,

— MOPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM OSKCHEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYEeCKOro OOBEKTa, SIBJICHUS, IPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy OObEKTaMH, SIBIICHUSMH, MPOIIECCAMU;

— CaMOCTOATEIBHO (HOPMYTUPOBATH 0OOOIIEHHSI U BBIBOJIBI MO pe3yJbTaraM MPOBEAEHHOTO
HaOII0ICHNS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOAOB U
000011IeHNI;

— MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIABUIaTh IMPEANOI0KEHUS
O €r0 pPa3BUTHUU B HOBBIX YCJIOBHSIX .

Pabooma c ungpopmayuei:

— BBISBIATH AeOUIMTHI WH(POpPMALIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOMNPOC H
TUIsl PEIICHUS 3a]1a4u;

— BbIOMpaTh HMHPOPMAIMIO U3 KMCTOYHUKOB pA3JIMYHBIX THIIOB, aHAJU3HPOBATh,
CHCTEMAaTU3UPOBaTh W HWHTEPIPETHPOBATH HMHGOPMAIMIO PA3JIMYHBIX BHJIOB U (OpM
Mpe/ICTaBICHHUS;

—  CTPYKTypHpOBaTh HWH(OpMAIUi0, TMPEaCTaBIsATh €€ B pas3IndHBIX (opMax,
WIUTIOCTPUPOBATh TpaUUueCKH;

— OIGHHWBATh HAJMEKHOCTh HH(OOPMAIIMU TI0 CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM

KPUTEPHUSIM .

2) Vuueepcanvnole KOMMYHUKAMUBHbBLE oeticmeust, obecneuusarom
ChHOPMUPOBAHHOCMB COYUATIBHBIX HABLIKOE 0OVUAIOUUXCSL .

Obwenue:

— BOCOPUHUMATh U (HOPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMU
O6HICHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W TTHMCBMCHHBIX
TEKCTaX, IaBaTh MOSICHEHUSI TIO X0y PelIeHUs 3a/1a4i, KOMMEHTUPOBATh IMOJYYEHHBI PEe3yNbTar;

— B X07ie OOCY)KJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMBbI, TPOOIEeMBlI,
pelraemMoi 3a/1a4uu, BHICKA3bIBaTh UJEU, HAIIEJICHHBIE Ha TIOWCK PEIICHUS, COMOCTaBISATh CBOU
CYXXKACHUSA C CYXACHUAMU APYIruxX YYaCTHHKOB aAuajora, O6H3py>I(I/IBaTB pas3iniue n CXOACTBO
TO3UIINI; B KOPPEKTHOM (hopMe GOopMyTUpOBaTh Pa3HOIIIACHUS, CBOM BO3PAKCHUS,

— NPEACTABIIATE PE3YIIbTAaThl PCIICHUSA 3aJadMd, SKCIICPUMCHTA, HMCCIICAOBAHMA, ITPOCKTA,
CaMOCTOSITENIbHO BBHIOMpATh (hopMaT BHICTYIUJICHHS C YUETOM 3a/1a4 MPE3CHTAIIMU U 0COOEHHOCTEH
ayJIUTOPHH .

Compyonuuecmeo:

— TIOHUMAaTh W UCMOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUAYAITBHON padOThI
MpU pEHIeHUH YYeOHBIX 3ajlady; MPUHUMATH I[e]lb COBMECTHOM NESITEIbHOCTH, IUIAHUPOBAThH
OpPTraHU3aIMI0 COBMECTHOW paloTHI, pacIlpeessiTh BUIBI padOT, JOTOBApHUBATHCS, OOCYXIIATh
MPOIIEeCC U pe3ylbTaT padoThl; 0000IIaTh MHEHHS HECKOJIBKUX JTIO/ICH;

— y4acTBOBaTh B TPYMIIOBBIX (hopMax paOdOTHI (00CY aeHHUsI, OOMEH MHEHHSIMH, «MO3TOBBIC
IWTYPMBD)» YU T .0 .); BBIIOJIHATH CBOIO YacTh PabOThI U KOOPAWHHPOBATH CBOU JEHCTBHS C
IpYTUMU 4YJICHAMH KOMAaHJbI; OIIEHMBAaTh KaueCTBO CBOEro BKJaJa B OOMIMHMPOAYKT IO
KpUTEpUsIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMH B3AUMOJICHCTBUS .



3) Vuusepcanonvie pecynamuenwvie oeiicmsus, obecneuusarom opmuposanue
CMBICIIOBbIX YCMAHOB0K U HCUZHEHHBIX HAGbIKOE JUYHOCHIU.

Camoopzanuzayus:

— COCTaBIIITH IUIaH, aJTOPUTM pEIIeHUsl 3aJaud, BHIOMpAaTh CIOCOO pElIeHUs ¢ y4ETOM
MMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATh
BAapUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(MOPMAIUH .

Camoxkonmponn:

— BIIAIETh HAaBBIKAMHU TI03HABATEIIbHONW pEQUIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3Yy/IbTATOB; BIAaJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA Ipoliecca U pe3yibTaTa PEILICHUs MaTeMaTUYeCKOM 3a1a4u;

— OpeABUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPU PELICHHUM 3a1a4M, BHOCUTH
KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JTAHHBIX, HAHJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEM;

— OLIGHMBaTh COOTBETCTBHE pe3yjbTaTa IL€JIM U YCJIOBHUSAM, OOBACHATH IIPUYHUHBI
JTOCTH)KEHUS WJIM HE JOCTUKEHUSI PE3YNIbTATOB JIESITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY
MIPUOOPETEHHOMY OIIBITY .

INTPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS paboyell MporpaMMbl IO MaTEMATUKE MPEICTABIICHBI 110
rojaMm o0y4eHus B paMKax OTJEJIbHBIX KypCOB B COOTBETCTBYIOIIMX pa3/ieslaX HACTOSLIEH
[Iporpammsl

IIJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI PABOYEN ITPOT'PAMMBI
KYPCA (IIO TOAAM OBYUYEHUS)

OcBoeHne yd4eOHOTO Kypca «Anrebpa W Havajga MareMaTHYeCKOro aHaJIn3a» Ha YPOBHE
cpeaHero oOiiero oOpa3oBaHMs JOJDKHO 00ECleuuBaTh JOCTHXKEHHUE CIIEIYIOIUX IMPEIMETHBIX
00pa30BaTENIbHBIX PE3YyJIbTaTOB:

10 knace

Yucna u eviuucinenusn

— CBo0OOIHO oOmepupoBaTh MOHATHUSIMU: pANUOHAIBHOE  YHCIIO, OECKOHEUHas
nepuoguyeckas ApoOb, MPOIEHTHI, HPPALMOHAIBHOE YHCIO; MHOXECTBA PAIlMOHAIBHBIX W
JIEMCTBUTEIBHBIX YHUCEII; MOIYJIb JEHCTBUTEIBLHOTO YHUCIIA.

— IIpuMeHsAThs APOOU U TIPOIEHTHI JJIsI PEIICHUs] MPHUKIAAHBIX 3a- Jad W3 Pa3IudHbIX
OTpaciiell 3HAaHUU U peajbHOU JKU3HU .

— IlpuMensATh TPUONMKEHHBIE BBIYUCIICHUS, MPAaBUJIa OKPYIJICHUS, MPUKUAKY U OLEHKY
pe3yabTara BbIYMCICHUN.

— CB00OOIHO oOmepupoBaTh MOHSATHEM: CTEMEHb C IENbIM II0Ka3aTelieM; HCIOJIb30BaTh
MOAXOAAILYI0 (GOpPMY 3allUCH JCUCTBUTENBHBIX YHCEN ISl PElIeHUs] MPAKTHUUYECKUX 3a7ad |
MPEICTABICHUS IAHHBIX.

— CBOOOTHO OMIEPHUPOBATH MOHATHEM: apU(DPMETHUESCKUI KOPEHb HATyPaJIbHON CTEICHU.

— CBOOOIHO OMEPUPOBATH MOHITHUEM: CTETICHb C PAIllMOHAIILHBIM TTOKA3aTelIeM .

— CBOOOIHO OMEepHPOBATh MOHITUSIMH: JOrapuM UYHUCIIa; JECATHIHBICE W HaTypadbHBIC
J0rapu@MmBel.

CB0OOOHO omepupoBaTh TOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCJIOBOTO
apryMeHTa .

— OnepupoBarh MOHATUSIMH: APKCUHYC, apDKKOCUHYC M apKTAHTEHC YMCIIOBOTO apryMEHTA.

Ypasnenus u nepasencmea

— CBo0OOmHO omepupoBaTh TMOHSATHSAMH: TOXJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
paBHOCUJIbHBIEC YPAaBHEHUSI U YPABHEHUSI-CJIEACTBUS; PABHOCUIIbHbIE HEPABEHCTBA.

— IlpumeHsTh pa3nIUuHBbIE METOAbl PEUICHHS PAlUOHAIBHBIX U APOOHO-pallMOHATIBHBIX
YpaBHEHUI; IPUMEHITh METOJl UHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB.

— CBo0OOAHO omepupoBaTh MOHATHUSAMH: MHOTOWICH OT OJHOW IIEPEMEHHOM;
MHOTOYJICH C UeabIMu KOd(hPUIIMEHTaMH, KOPHH MHOTOYICHA; TPUMEHSTH JCJICHUC



MHOTO4JI€HAa Ha MHOT'OYIEH C OCTaTkoM, TeopeMy besy u teopemy Buera mis pemenus 3a-
Jiaq .

— CBo0OOmMHO oOmepHpoOBaTh IOHATUSIMH: CHUCTEMa JIMHEWHBIX YypaBHEHUM, MaTpuIla,
ONpeAeanTEeNb MaTpullbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI; HCIIOJIb30BaTh CBOWMCTBA
omnpenenuTens 2 X 2 sl BBIYUCICHUS €r0 3HAYEHUs, IPUMEHATh OIPENCIUTENHN sl PELICHUs
CHUCTEMBI JIMHEMHBIX ypaBHEHUI; MOJEIMPOBATh pEAJIbHbIE CUTyallMd C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YpPAaBHEHUM, MCCIENOBaTh IIOCTPOCHHBIE MOJEIU C IIOMOIIBIO MaTpull H
onpeAeauTeNe, UHTEPIIPETUPOBATh MOJYyYEHHbIH PE3yJIbTar .

— Wcnonp30BaTh CBOKMCTBA ICHCTBHI ¢ KOPHSIMH Il MPEOOPA30BAHUS BBIPAKCHHH .

— DBpmmonusaTe mpeoOpa3oBaHUsS UYHCIOBBIX BBIPAKEHUH, COAEp)KAIIUX CTEMEeHU C
palMOHATIBbHBIM I1OKA3aTEJIEM .

— MHWcnonws3oBath cBoMcTBa JorapudmoB g IpeoOpa3zoBaHus JorapupMHUYECKUX
BBIPAKCHUH .

— CB0OOOAHO oOmnepupoBaTh TOHATUSIMHU: HppAlMOHAJIbHbIE, [OKa3a- TEJIbHbIE U
jorapu(MHUYECKHUE YpaBHEHMsS; HAXOAUTh HX PELIEHUsS C IOMOIIBI0 PABHOCUJIIbHBIX
MEePEXOA0B U OCYIIECTBIISISA IPOBEPKY KOPHEH .

— IlpuMeHsATH OCHOBHBIE TPUIOHOMETpUUYECKHE (QOpMyIbl JUisi Tpe- oOpa3oBaHMS
TPUTOHOMETPUYECKUX BBIPAKECHUH .

— CB00OIHO oOmnepupoBaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpPaBHEHHUE; IPUMEHATHh
HeoOxoauMble (POPMYITBI IS PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHHUI .

— MonenupoBarh peanbHbIe CUTyallMd Ha S3bIKE aireOpbl, COCTABISTH BBIPAKECHUS,
YpaBHEHUsI, HEPABEHCTBA IO YCJIOBUIO 3a/1auH,

HCCIIe1oBaTh MMOCTPOEHHBIE MOJAEIM C UCIIOJIb30BAaHUEM amaparaanreOpsl .

Dyukyuu u cpaguxu

— CBOOOIHO OmepHUpOBaTh MOHATUAMH: (PYHKIHS, CIIOCOOBI 3aJaHus (PYHKIHUW; B3AUMHO
oOparHble (YHKIUHU, KOMIO3UIUsS GyHKIUN; rpa@uk (QyHKIUU; BBIIOIHITH 3JIE€MEHTapHbIC
npeoOpa3zoBaHus rpauKoB PYHKIIMH .

— CBOOOJIHO oOIlepUpoBaTh MOHATHSAMU: OOJACTh OMPENETCHHUS U MHOXXECTBO 3HAYEHUU
(byHKIMH, HYyTU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA .

— CB0OOOZHO ONepUpOBaTh MOHATHAMU: YETHBIE U HEUETHbIE (DYHKIUMHU, MEPUOIUYECKUE
(byHKIMHM, TPOMEKYTKM MOHOTOHHOCTH (YHKUIHMHM, MAaKCUMyMbl M MHUHUMYMbI (YHKIUU,
HauOoJbIllee U HaUMEHbIlIee 3HaueHHe (YHKLIHUHU Ha MPOMEXYTKE.

— CB0OOAHO OonepUpoBaTh NMOHATUSIMU: CTENEHHAsl (PYHKIMS C HAaTYypaJIbHBIM U LIEIBIM
rokasaresneM, rpaduk CTENeHHON (PYyHKIMH ¢ HaTypaJIbHbIM U LEJIbIM ITOKa3aTesieM; rpaduk
KOpHS N-OM CTENEHU KaK (PYyHKIIMU OOpaTHOM CTENEHU C HaTypaJIbHbIM MOKa3aTeJIEM.

— OnepupoBaTh MOHATHAMU: JIMHEHHAas, KBaJApaTuyHas U JApOOHO- JUHEHHas (QyHKIUU;
BBINOJIHSTE AJIEMEHTAPHOE UCCIIEI0BAaHNE U TOCTPOECHUE UX Tpa(UKOB .

— CBOOOJIHO OIepyUpoBaTh MOHATUSAMU: MTOKa3aTelbHas U jJorapudmudeckas GyHKINUH, UX
CBOMCTBA U rpaduKu; UCIOJIB30BATh UX TpadUKU I pelIeHUs] ypaBHEHUH .

— CB00OOAHO OINEepUpOBaTh MOHATUSIMHU: TPUTOHOMETPUUYECKAsE OKPY>KHOCTh, OTpeJIeNICHHUE
TPUTOHOMETPUUECKUX (PYHKIIUM YHCIOBOTO apryMEHTa .

— HMcnonb3oBark rpaduku (GyHKUIMNA JUIS MCCIIEOBAHUS MPOLECCOBHU 3aBUCUMOCTEN MpU
pellIeHur 3a7ad W3 APYruxX y4eOHBIX MNpPEeIMETOB U pealbHON >KU3HM; BbIpa)kaTb (GopmyiaMHu
3aBUCUMOCTUMEK/1y BEJIMUYNHAMU .

Hauana mamemamuueckozo ananusa

— CB0OOOIHO OmepUpoOBaTh MOHATHAMU: apu(MeTHUECKasi U TeOMeTpUYecKasi Mporpeccus,
OECKOHEUHO yObIBaollasi TeoMeTpUYecKasi IPOTrpeccusi; TMHEHUHBIN U SKCIIOHEHIIMAJIbHBIN POCT,
(hop- Myna CIOXKHBIX MPOLIEHTOB; UMETh NIPECTABICHUE O KOHCTAHTE € .

— Mcnonb3oBarh mporpeccuu AJisi pelieHns peajibHbIX 3aJ1ad MPUKIIAJHOTO XapakTepa .

— CBo0OoaHO omepupoBaTh MOHSITHSMM: IIOCJIEIOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEI0BATEILHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE MMOCJIEI0BATEIBHOCTH; IIOHUMATh OCHOBBI
3apOXKICHUST MAaTEMAaTUYECKOTO aHaln3a KaK aHajin3a OECKOHEYHO MaJlbIX .

— CB006OHO onepupoOBaTh MOHATHUSMU: HEMIPEpPbIBHbIE (PYHKIIMU; TOUKH pa3pbiBa rpaduka
(hyHKIIMH; acCUMITOTHI rpaduka GpyHKIUN .



— CB0OOOIHO OMEpUPOBATH MOHATHEM: (PYHKIHs, HEIPEPbIBHAS HAa OTPE3Ke; NMPUMEHSTh
CBOMCTBA HENPEPHIBHBIX (DYHKIIMI JAJIsI pEeILICHHs 3a]1ad .

— CB0OOIHO oOmepupoBaTh MOHATHSAMHU: I€pBas W BTOpas INPOU3BOJAHBIE (DYHKIUU,
KacareynbHasi K rpaduKky QyHKIHH .

— BpIYnciaATh IPOU3BOAHBIE CYMMBbI, IIPOM3BEACHUSA, YACTHOTO M KOMIIO3UILIMH IBYX
(yHKIIMIT; 3HATH IPOU3BOAHBIC AIEMEHTAPHBIX (YHKITUH .

— Hcnonb3oBaTk reOMETpUUECKU U (PU3NUECKUIM CMBICT MPOU3BOAHOM Ui pelIeHus
3a7a4 .

Mnodcecmea u nozuka

— CB00OOAHO ONEepUpPOBATh MOHATUSIMU: MHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMM .

— Hcrnonbs3oBaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar s OINMCAaHUs peajbHbIX
IIPOLIECCOB U SIBICHUH, IIPU PEIICHUH 3a/1a4 U3 JIPYTruX y4eOHBbIX IIPEIMETOB .

— CBoOOmHO OmepupoBaTh MOHATHSIMU: OIPEACIICHHE, TEOpeMa, ypaBHEHHUE-CIEACTBUE,
CBOMCTBO MAaTe€MaTUYECKOro OOBEKTa, J0Ka3aTelIbCTBO, pPABHOCWIIbHBIE YpaBHEHUS U
HEpPABEHCTBA .

11 knace

Yucna u eviuucinenusn

— CBOOOHO oOmnEepUpOBATh MHOHITHUSIMHU: HATypaJIbHOE M IEJI0€ YHCI0, MHOXECTBA
HaTypaJbHbIX U LIE€JBIX YMCEJ; UCHOJb30BaTh MPU3HAKU AeauMocTH neibix uucesn, HO u
HOK HatypasibpHBIX yncen i pelleHMs 3aaad, IPUMEHATh ajroputM EBknuna .

— CBoOOAHO oOIlepUpOBaTh IOHSITUEM OCTAaTKa IO MOJYJIIO; 3alMChIBaTh HaTypaJibHbIE
4yCJIa B Pa3JIMYHbBIX ITIO3MLIIUOHHBIX CUCTEMAaX CUMCIICHHUS .

— CB0oOOHO OonepupoBaTh MOHATUSIMU: KOMIUIEKCHOE YUCIO U MHOYKECTBO KOMILIEKCHBIX
Yyucesl; MNPEJICTABISITh KOMIUIEKCHBIE YMCIA B alreOpandecKkoil U TPUTOHOMETpUUYECcKo (opme,
BBITIOJTHATH apu(METHIECKUE OTIEpaIlii ¢ HUMH B H300pakaTh Ha KOOPIUHATHOW TUIOCKOCTH .

Ypasnenus u nepasencmea

CBO6OI[HO OIICpUpPOBAThb TIOHATUAMM HUppalnoOHaJIbHBIC, IIOKa3a- TCJIIBHBIC u
norapn(l)Mqucxne HCPAaBCHCTBA, HAXOJHUTHh UX PCIICHUSA C IMOMOIIIBIO PABHOCUJIBHBIX IIEPEXOI0B

— Ocy1ecTBISITh 0TOOP KOPHEH IPU PELIEHUH TPUTOHOMETPHUUYECKOTO YPABHEHUS .

— CBoOonHO omepupoBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO; MPHUMEHSTH
HeoO0XoAuMbIe (POPMYIIBI 1JIsI PEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB .

— CBOOOIHO oOmnepupoBaTh MOHATHUSIMU: CHCTEMa M COBOKYITHOCTh YpPaBHEHHMH U
HEPABEHCTB; PABHOCWJILHBIE CUCTEMBI U CUCTEMBI- CJIEJICTBHUS; HAXOAUTh PELICHUS] CUCTEMBI U
COBOKYMHOCTEH palMoHaJIbHbIX, MPPAllMOHAIBHBIX, IMOKAa3aTeJIbHBIX W JOTapu(pMHUUYECKUX
YpaBHEHUUW U HEPABEHCTB .

— Pemarp parnuoHanbHbBIE, HppalMOHAJIbHBIC, IIOKa3aTelbHbIE, Jorapumuyeckue Hu
TPUTOHOMETPUYECKUE YPABHEHNS 1 HEPABEHCTBA, COAECPIKAIIME MOAYIN U IapaMeTpHl.

— IIpuMensTh rpaduuecKkre METObI s PELIeHNUs] YpaBHEHUM U HEpaBeHCTB, a TakkKe
3a/1a4 C IapamMeTpaMH .

— MopnenupoBaTh peajbHbIE CHUTyallUM Ha S3BIKE alreOpbl, COCTaBIISATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aJ]a4H, UCCIIEIOBAaTh TOCTPOSHHBIE MOAEIN
C UCIIOJIb30BAaHUEM anmapara ajareOpbl, UHTEPIPETUPOBATh MOTYUYECHHBIA PE3yNIbTar .

Dynukyuu u cpaguku

— Crpoutb rpadKu KOMIO3ZUIMN (PYHKIIUN C IMOMOIIBIO 3JIEMEHTAPHOTO HCCIIECO0BAHUS
Y CBOMCTB KOMITIO3MLIMHU ABYX (PYHKIHH .

— Crpouth reomerpuyeckue oOpa3bl YpaBHEHMH M HEPAaBEeHCTB Ha KOOPJIWHATHOU
IUIOCKOCTH .

— CBOOOIHO OnepHUpoOBaTh MOHATUAMH: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHM.

— [IpumensaTh PyHKIMU 711 MOASTUPOBAHUS U UCCIEAOBAHUS PEAIbHBIX MPOLIECCOB .

Hauana mamemamuueckozo ananusa

— HWcnonp3oBaTh MOpPOU3BOAHYIO [JIsi HMCCIENOBaHUS (YHKIMM HA MOHOTOHHOCTh U
SKCTPEMYMHI .



— Haxoaute Hanbosblliee 1 HaMMEHbIIIee 3HaYCHUsT (PYHKIIMN HETIPEPHIBHON Ha OTpPE3Ke.

— MHcrnonb3oBaTh MPOW3BOMHYIO JUISI HAXOXKICHUS HAWIY4IIero peIIcHUs B
MPUKJIATHBIX, B TOM YHCJI€ COMAIbHO-YKOHOMHUYECKHX, 3a/1adax, JJIsl ONpPeAeTICHUs] CKOPOCTH
U yCKOPEHMUS TIPoIlecca,3aJaHHoro (HhopMyIioi uimu rpadukom.

CB0OOAHO oOmepHpoOBaTh TMOHATUSMH: I[EPBOOOpa3Hasi, OINPENACIEHHBI HWHTErpa;
HAXOJIUTh TEPBOOOpA3HBIC 3JIEMEHTAPHBIX (YHKIUNA W BBIUHUCIATH HHTErpaid 1o ¢opmyse
Hprorona — Jleitbnuna.

— HaxoauTs miomniaau miockux Guryp u 00bEMBI TEJ C TIOMOIIBIO0 HHTErpaa.

— MmeTh mpencraBiieHHE 0 MaTeMaTUYECKOM MOJCITUPOBAHUU HA MPUMEPE COCTABJICHUS
nuddepeHIanbHbIX ypaBHCHUH.

— Pemiare npukiagHble 3a/1a4d, B TOM YHCJIE COIMATbHO-IKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOTO aHAJIN3a .

TEMATHYECKOE IINTAHUPOBAHUE AJITEBPA U HAYAJIA MATEMATHYECKOI'O

AHAJIN3A 10 KJIACC
Ne HanmeHoBaHue pa3fesnoB U TeM IIPOrpaMMbl KonundectBo gacos DJNeKTpOHHBIE
n/m (g poBeie)
KOHTp | TIPAaKT | oGpa3zoBaTeIbHbIC
OJIbH HYECK pecypcebl
BCETO | BIe ue
pabot | pabot
BI Bl
Paznen 1. MHOXecTBa JAEHCTBUTENBHBIX 4YHCENI. MHOTOYJICHBI.
PaumoHaneHble ypaBHeHHs M HepaBeHcTBAa. CHCTEMBI JIMHEHHBIX
YpaBHEHMI.
1.1. | MuoxectBa. Omnepaiid HaJ MHOXKECTBAMH W HX CBOWCTBA. https://resh.edu.ru/
Jnarpammbl Diinepa-Benna. [Tpumenenne TEOPETHKO- 3 0 0
MHOKECTBEHHOTO allliapara [Uisl peleHus 3a1ad.
1.2. Parronansibie yncia. OOBIKHOBEHHBIE U JIECATHUHBIE JPOOH, https://resh.edu.ru/
MIPOIICHTHI, OCCKOHEYHBIC Ieproamdeckue apoow. [IpmMeneHme 3 0 0
JpoOeil M MPOLEHTOB ISl PEICHUs] IPUKIIAIHBIX 3a1a4.
1.3. | HdeiictBurenbHble uncna. PaimoHanbHBIC W HPpANHOHATbHbBIC https://resh.edu.ru/
ypciaa. ApupMeTHUECKHEe Omepanud ¢  JACHCTBUTEIbHBIMH 4 0 0
qyucnaMi. Moynb JeHCTBUTEILHOTO YHCIIA U €r0 CBOMCTBA
1.4. | [IpubamKeHHbIC BBIYKMCIICHHS, TPABUIIA OKPYIIICHHS, IPUKUJIKU U 5 0 0 https://resh.edu.ru/
OICHKA PEe3yJIbTaTa BBIUUCICHHUS.
1.5. OCHOBHBIE METOJIbl DEIICHHS LENbIX U JPOOHO-PAMOHATBHBIX 3 0 0 https://resh.edu.ru/
yYpPaBHEHHI 1 HEPABEHCTB.
1.6. | MHorousieHsl ¢ OJHOW MepeMeHHOH. JlejeHrne MHOroujeHa Ha https://resh.edu.ru/
MHOTOWIEH ¢ OcTaTkoM. Teopema be3dy. MHOTOWIEHBI C TEIBIMU 4 0 0
korpdunnentamu. Teopema Buera.
1.7. | Pemienne cucreM JIMHEHHBIX YypaBHeHMH. Marpuma cuctem https://resh.edu.ru/
JUHEHHBIX ypaBHeHMH. OmpenenuTens MaTpulsl 2 X 2, €ro
TEOMETPUYCCKUIT CMBICI M CBOIMCTBA; BBIYMCICHUE €r0 3HAYCHHUS; 7 0 0
NPUMEHEHHE ONPENeNUTeNsl JUId PELICHUS CHCTEM JIMHEHHBIX
YPaBHEHHUH.
1.8. | Pemenne npukiIa HbIX 3a1a4 ¢ HOMOIIBIO CUCTEM YPaBHEHHH. 2 1 0 https://resh.edu.ru/
Hroro no pazueny 28 1
Pazpen 2. ®ynkuum u rpaduku. CteneHHas QYHKIUS C IEITBIM
MOKa3aTeseM.
2.1. | Oynkims, cnocoObl 3amganus GyHKOuH. B3aumHO 00paTHBIE 2 0 0 https://resh.edu.ru/




¢ynaxuu. Kommosunus GyHKITUHA.

2.2.

I'paduk ¢ynkmuu. DieMmeHTapHbIE INpeoOpazoBaHus TrpadUKoOB
byHKIMH.

https://resh.edu.ru/

2.3.

OObnacte ompeneneHus ¥ MHOXECTBO 3Ha4ueHWH (yHkmm. Hymn
¢byuknun. [IpoMexyTKH 3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC
¢GbyHKINN. [lepuonnaeckue ¢GbyHKIHN. [IpomexyTku
MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl ¥ MHUHHMYMBI (DYHKIHUH.
HanbGonpniee n HauMeHblIee 3HaUeHNE (HYHKINHN Ha TIPOMEXKYTKE.

https://resh.edu.ru/

2.4.

Jlunelinas, KBaJgpaTH4YHas W  JIpOOHO-TMHEHHAs  (QYHKLIUH.
DJeMeHTapHOEe HCCIEIOBAaHHE M IOCTPOCHHME TIpaMKOB 3THUX
GbyHKIH.

https://resh.edu.ru/

2.5.

CTteneHs ¢ LIeJIbIM MoKa3aTejaeM. bunom HeroToHa.

https://resh.edu.ru/

2.6

CreneHHas (QyHKIOMS C HaTypalbHBIM M LEJBIM HOKa3aTeneM. Eé
CBOMCTBA U TpauK.

https://resh.edu.ru/

HUroro no pasgeny

12

Pasmen 3. Apudmermueckuii  KOpeHb n-OM  CTCICHHU.
HppanmoHanbHbIe ypaBHEHUSI.

3.1.

ApudmeTrnyeckuii KOpeHb HaTypalIbHOM CTEIIEH! M ero CBOWCTBA.
IIpeobpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COACPIKAIINX CTEIICHH U
KOpPHU.

https://resh.edu.ru/

3.2.

Wppannonansaele  ypaBHeHUs. OCHOBHBIE METOJBI PEIICHHS
NPPALMOHATIBHBIX YPaBHEHHH.

https://resh.edu.ru/

3.3.

PaBHOCUIIBHBIE — TIepeXxOJbl B  PELIEHUH  HPPALMOHAIBHBIX
YpaBHEHUH.

https://resh.edu.ru/

3.4.

CpoiicTBa 1 rpaduK KOPHS N-OW CTEIIEHU KaK (QYHKIUU 00paTHOU
CTEIICHU C HATYPaJbHBIM ITOKa3aTesIeM.

https://resh.edu.ru/

HWroro no paszpeny:

17

Pasnen 4. TlokaszarensHas QyHkius. [lokasarenpHbIC ypaBHECHHS

4.1.

CreneHb ¢ pallMOHAJIBLHBIM ITOKa3aTeIeM U e€ CBOMCTBRA.

https://resh.edu.ru/

4.2.

[NokazaTenbHas QpyHKIMs, e€ cBoicTBa U rpaduk. Mcrnoms3oBanne
rpaduka QyHKIHUH JUIs pEIICHNs] YPaBHEHHUH.

https://resh.edu.ru/

4.3.

ITokazarenpHble  ypaBHeHHs. (OCHOBHBIE METOJBI  PEUICHHS
[10Ka3aTeJIbHbIX YPABHEHU.

https://resh.edu.ru/

Hroro mno pazueny:

10

Pazpmen 5. Jlorapudpmuueckas dynknusa. Jlorapupmudeckue
YpPaBHEHUS

5.1.

Jlorapupm umcna. CpoiictBa norapupma. [lecsTuuHble w
HartypaibHble  Jjorapudmbl.  [IpeoOpazoBanue  BBIpakeHHH,
coJieprKalux JoraprudMel.

https://resh.edu.ru/

5.2

Jlorapudpmmueckas ~ QyHKOESA, e€ cBoiicTBa W TpaduK.
Hcnonbs3oBanue rpaduka QyHKINK ISl PELISHUS] ypaBHEHHH.

https://resh.edu.ru/

53

Jlorapudmudeckre ypaBHeHHs. OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMIUYECKUX ypaBHEHUH.

https://resh.edu.ru/

5.4

PaBHOCHMJIBHBIC — TIEpexojbl B PELICHUH JIOTapUPMHUYECKUX
ypaBHEHUU

https://resh.edu.ru/




Hroro no paszupeny:

18

Paspen — TpuroHoMeTpu4eCKHUE BHIPAKECHUS U YPABHCHMUS.

6.1

CI/IHYC, KOCHMHYC, TAaHI'CHC HW KOTAHI'CHC YHCJIOBOTO apryMcCHTA.

https://resh.edu.ru/

APKCHHYC, apKKOCHHYC M apKTAaHI'€HC YHCIOBOTO apryMEHTa. 3

6.2 |Tpuronomerpuyeckas OKPY>KHOCTb, onpesienenue| 4 https://resh.edu.ru/
TPUTOHOMETPHYECKUX (DYHKIIMIT YHCIOBOTO apryMeHTa.

6.3 |OcHoBHBIe TpUTOHOMETpHUeckue (opmyisl. IIpeoOpasoBanue 10 https://resh.edu.ru/
TPHUTOHOMETPHIECKUX BBIPAIKCHHH.

6.4 |PemeHne TPUrOHOMETPUUECKHUX YPaBHEHHH. 6 https://resh.edu.ru/
HToro o paszeny: 22
Paznen 7. llocienoBaTeabHOCTH U IPOrPECCUU

7.1 ITocnenoBaTebHOCTH, CIIOCOOB! 3a1aHUs IIOCIEN0BATENBHOCTEMN. 1 https://resh.edu.ru/

7.2 |Meroa MaTeMaTH4ECKOH HHIYKIIUH. 1 https://resh.edu.ru/

7.3 |MOHOTOHHBIC W OrPaHHYCHHBIC TIOCICAOBATEIbHOCTH. McTopust 2 https://resh.edu.ru/
aHan3a OECKOHEYHO MaJIbIX.

7.4  |Apudpmetnueckas W TEOMETPHYCCKAas MNPOrPECCHH. BECKOHEUHO https://resh.edu.ru/
yObIBaroIasi reomerpuucckas mporpeccus. CymMma OCCKOHEYHO 4
yObIBaIOICH  reoMeTpuueckoil  mporpeccuu.  JIMHEWHBIE 1
SKCIOHEHIMANIbHBINA pocT. Yucno e.

7.5 |Dopmyna CIOXHBIX MPOLEHTOB. VCMONB30BaHHE MPOTPECCUU IS 2 https://resh.edu.ru/
PEILICHIS pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
roro 1o paszeiy: 10
Pasnen 8. HenpepriBabie dyrkmm. [IponsBognas

8.1 |HempepbiBHble (GYHKIMH W WX CBOMcTBa. Toduka paspbiBa. 3 https://resh.edu.ru/
ACUMITOTHI rpaduka GyHKIUI.

8.2  |CaoiicTBa (yHKIHMIT HENPEPHIBHBIX Ha OTpe3Ke. MeTOo HHTEPBAIIOB 4 https://resh.edu.ru/
[UIsL pelieHUs HEPaBEHCTB.

8.3  |[IpumeHeHHE CBOMCTB HEMPEPHIBHBIX (BYHKIHIA TS PEIICHHS 3a/1a4. 3 https://resh.edu.ru/
[lepBas 1 BTOpast MPOU3BOAHBIC DYHKIIUH.

8.4  |Ompenmenenue, reoMeTpuueckuii U (QHU3MYECKUH  CMBICH 5 https://resh.edu.ru/
[IPOU3BOTHOM.

8.5  |VYpaBHeHwue KacaTenpHOMN rpaduka GYHKIIHH. 3 https://resh.edu.ru/

8.6  [[IpousBoanbie sneMeHTapHBIX (yHKIHMHA. [IpOoU3BOIHAS CYMMBI, 4 https://resh.edu.ru/
[POM3BEIEHHE YACTHOTO U KOMIIO3UIIUS (YHKIIHIA.
MToro mo paszeiy: 19
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136




TEMATHYECKOE INTAHUPOBAHMUE AJI'EBPA U HAYAJIA MATEMATHYCEKOI'O

AHAJIM3A 11 KJIACC
Ne HanmeHoBaHnue pa3fesnoB U TeM IPOrpaMMBbl KomunuecTtBo yacos DNeKTpOHHBIE
n/m (tmpoBeIe)
BCCTO | KOHT | IIPAKT | oOpa3oBaTENbHbBIC
POJIb | UUECK pecypcesl
HBIC | He
pabo | pador
TBl | BI
Paznen 1. MccnemoBanne GyHKITHI ¢ TOMOIIBIO TIPOU3BOTHOM

1.1. [lpumeHnenne mNPOM3BOAHOW K HCCIeAOBaHUIO (yHKIWI Ha 6 0 0 https://resh.edu.ru/
MOHOTOHHOCTB U 9KCTPEMYMBI.

1.2. Haxoxaenne  HamOONBIIEr0 W HAUMEHBINETO  3HAYECHUS 5 0 0 https://resh.edu.ru/
HENpephIBHOM (DYHKIIMK Ha OTPE3Ke.

1.3. | llpumeHeHHEe TPOM3BOAHON U HAXOXKICHHS HAWIYYIIETO 3 0 0 https://resh.edu.ru/
pelIeHnsT B MPUKIAAHBIX 3a]adax, IS ONpPEeIeNICHUs] CKOPOCTH U
YCKOpEHUS Tpoliecca, 3a1aHHOT0 GOPMYJIOH HITH TpapHKOM.

1.4. | Komnosuius GpyHKITHIA. 3 0 0 https://resh.edu.ru/

1.5. IeomeTpuueckue 00pa3bl ypaBHEHHWI W HEPABEHCTB  HA 7 1 0 https://resh.edu.ru/
KOOPAWHATHOH IIIOCKOCTH.

Hroro mo pazaeny 24 1
Pasnen 2. IlepBooOpa3Has 1 HHTETrpa

2.1. [TepBooOpa3Has, OCHOBHOE CBOWCTBO IIEPBOOOPA3HBIX. 2 0 0 -

2.2. | llepBoobpasHbie ameMeHTapHbIX QyHKIHA. [IpaBuia HAXOKICHUSI 3 0 0 https://resh.edu.ru/
epBOOOPA3HBIX.

2.3. Wurerpan. ['eomeTpudeckuii CMbICI HHTErpaa. 2 0 0 -

2.4. | Beruucnenue onpenenéHHOro MHTErpaia mo ¢hopmyne HprotoHa 2 0 0 https://resh.edu.ru/
— JleiiOuuna.

2.5. [TpumeHeHne MHTErpana sl HaXOXKACHHs IUIOMA/Ied IIOCKUX 1 0 0 -
¢buryp u 06EMOB reOMETPHIECKHX TEI.

2.6. [Tpumepst pelieHuii muddepeHmanbHbIX YpaBHEHHUIA. 2 1 0 https://edu.skysmart.
Marematiuyeckoe MOJICIMPOBAHUE pEaJbHBIX MPOLECCOB C https://resh.edu.ru/
MOMOILBIO0 Au(depeHIanbHbIX YpaBHeHU
HWroro no paznery 12 1
Pasmen 3. I'paduxkm  TpuroHOMETpHMUECKHMX  (YHKIHH.

TpUTrOHOMETPHIECKHIE HEPABEHCTBA

3.1 Tpuronomerpuueckue GpyHKIIUHU, X CBOWCTBA U rpaUKH. 7 0 0 https://resh.edu.ru/

3.2. Ot0op KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHHH C ITOMOIIBIO 4 0 0 -
TPUTOHOMETPHUYECKON OKPYKHOCTH.

3.3. Pemenne TpUroHOMETPUYECKUX HEPABEHCTB. 5 1 0 https://resh.edu.ru/
HWroro no pazzgeny: 16 1
Paznen 4. UppanuoHanbHble, [I0Ka3aTe1bHbIE u
norapuGMUYecKie HEPaBeHCTBA.

4.1  |OcHOBHBIE METOIBI PELIEHUS HPPALMOHAIBHBIX HEPABEHCTB. 4 0 0 |https://resh.edu.ru/




4.2 |OcHOBHBIE METOJBI PEIICHUS TOKA3aTENbLHBIX U Jlorapupmuueckux| 9 https://resh.edu.ru/
HEPaBeHCTB.
4.3 |I'paduueckre METOABI pElICHHs MPPALMOHAIBHBIX, OKa3aTelnbHbX| 11 https://resh.edu.ru/
U JTorapu(h)MHICCKUX ypaBHEHUI M HEPABEHCTB
HToro 1o pazaeny 24
Paznen 5. KommekcHsle uncna
5.1. KomrmnekcHble yncna. 1 -
5.2. AnreOpanyeckass M TPUTOHOMETpHYecKas (OPMBI  3alHCH 2 -
KOMIUICKCHOTO YHCIIa.
5.3. | Apudmernueckre onepanyu ¢ KOMIUIEKCHBIME YHCTaMH. 2 https://resh.edu.ru/
5.4 W3o0paxkeHne  KOMIUIEKCHBIX ~ YHMCENl ~ HAa  KOOPJAMHATHOM 1
TUTOCKOCTH.
5.5 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIJIEKCHOTO YUCIIA. 2
5.6 [puMeHeHne KOMIUICKCHBIX YHCENT JUTS pelieHus QU3HMICCKUX U 2 https://resh.edu.ru/
rEOMETPUYCCKUX 382
HWroro no paznery: 10
Paznen 6 —. HarypanbHble U 1IeJIbIe YnCTa.
6.1 HarypaibHbie U eJTble YKCIa. 4 https://resh.edu.ru/
6.2 [MpumMenenne mpu3HaKoB aenuMocTH 1enbix uncen, HOJ u HOK, 6 https://resh.edu.ru/
OCTaTKOB TI0 MOJYJI0, anmroput™a EBKIHMAa Uit pelieHus 3a1ad B
TENBIX YHCIIaX.
HWroro no pasneny: 10
Pazmen 7. Cucremsl  palMOHAIBHBIX,  HPPALHOHATIBHBIX
MOKa3aTeIbHBIX U JOTApU(PMHUESCKUX YPABHEHHIH.
7.1 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBUS. 1 https://resh.edu.ru/
7.2  |PaBHOCHJIbHBIE CUCTEMBI U CHCTEMbI-CIIC/ICTBUSI. 1
7.3 |OCHOBHBIE  METOJbI PEIICHHUS CHUCTEM H  COBOKYIHOCTEH| 2 https://resh.edu.ru/
pALOHANILHBIX YPaBHEHH.
7.4  |OCHOBHBIE METOJbI PEIICHUS CHUCTEM H  COBOKYIHOCTEH| 2 https://resh.edu.ru/
MppaLMOHATBHBIX YPaBHCHHI.
7.5 |OcHOBHBIE METOIBI pEIICHWS CHUCTEM M  COBOKyIHOCTeH| 2 https://resh.edu.ru/
MOoKa3aTeIbHbIX YPaBHCHU T
7.6 |OcCHOBHBIE METOIBI pEIIEHHS CHCTEM M  COBOKYIHOCTEH| 2 https://resh.edu.ru/
norapuMUUECKUX YpaBHEHHH.
7.7  |[lpumeHeHHEe ypaBHEHHMH, CHCTEM M HEPaBEHCTB K peHIeHHIo| 2 https://resh.edu.ru/
MaTeMaTHYeCKUX 33/1a4 U 3a]a4 M3 Pa3inyHbIX 00JacTedl HayKu U
PEANBHOM JKH3HHU, HHTEPIIPETAIHS TTOTYUYCHHBIX PE3yIbTATOB
Mroro no paszeny: 12
Paznen 8. 3amaun ¢ napamerpamu
8.1 |PammoHalbHBIE  ypaBHEHMs, HEPAaBEHCTBA W CHCTEMBI ¢| 2 https://resh.edu.ru/

apamMeTpamH.




8.2  |UppanuoHajbHbIe ypaBHEHMsI, HEPaBEHCTBA M CHCTEMBI c¢| 2 https://resh.edu.ru/
apamMeTpaMu.

8.3  |[loka3aTenbHble  ypaBHEHHWS, HEpaBEeHCTBA M  CHCTEMBI | 2 https://resh.edu.ru/
napamMeTpamu.

8.4  |lorapupmuueckue ypaBHEHWs, HEPaBEHCTBA W CHCTEMBI ¢| 2 https://resh.edu.ru/
apaMeTpaMu.

8.5 |TpuroHomerpuyeckue ypaBHEHHs, HEPaBEHCTBA W CHUCTEMBI | 2 https://resh.edu.ru/
napamMeTpamu.

8.6  |[locTpoeHwue W HCCIIEMOBAaHUE MaTEMATHIECKUX MOJIENCH pealbHbIX| 2 https://resh.edu.ru/
CUTyalUd C IIOMOUIbIO YPaBHEHHWM, CHCTEM YypaBHEHUH U
HEPABEHCTB C ITapaMeTpaMu
rtoro no pazaeny: 12
Paznen 9. IloBToperne, 06001IeHNE, CHCTEMAaTH3AIH 3HAHIHA

9.1 |OcHOBHBIE TMOHSTHS © METOABI  Kypca, oboOmenne u| 1 https://resh.edu.ru/
cUCTeMAaTHU3alysl 3HAaHUH

9.2 |3agauM Ha WHCCIENOBAaHHE YCIOBHOTO OKCTpeMyma, KoTopbie| 4 https://resh.edu.ru/
CBOJSITCSL K HAXOXKICHUIO MUHAMYMa M MaKCUMyMa.

9.3  |Pemenue 3amau Ha Temy «KpeauT, mOnr, BRIILIATBD», OJHUHAKOBBIC| 3 https://resh.edu.ru/
BBITLIIATHI.

9.4 PerieHne 3a/1a4 Ha TeMy «YMEHbIICHHE €XKEroIHOTo J1ojra Ha oany| 5 https://resh.edu.ru/
U Ty )K€ BEIIMINHY

9.5  |Pemenue 3amay Ha Temy «[IpuObLIb, 3apmnaTay 3 https://resh.edu.ru/
Mroro no pasueny: 16
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136




IHOYPOYHOE IINTAHUPOBAHME AJITEBPA U HAYCAJIA MATEMATHYECKOI'O

AHAJIN3A 10 KJIACC
No Tema ypoka KomnunyectBo yacos Jara DIIEKTPOHHBIE
/1 U3YICHUS (uudpoBbie)
BCE€TO | KOHTPOJ | IMMPAKTHUY O6pa3OBaTeJIBHLIe
bHBIC €CKHUe pecypcehl
paboTel | paboTHI

1. BBoanas 6ecena. MHOXeECTBO, 1 0 https://resh.edu.ru/
oreparys HaJl MHOKECTBAMH U HX
CBOMCTBA.

2. Juarpammsl Ditnepa — Benna. 1 0 https://resh.edu.ru/

3. [IpumeHeHne TeopeTuKa — 1 0 https://resh.edu.ru/
MHOKECTBEHHOT'O arnapara Jijist
penieHus 3a/1a4.

4. PaunonanpHbIE UnCHA. 1 0 https://resh.edu.ru/

5. OOBIKHOBEHHEBIE U JECITUYHBIE 1 0
JpOoOH, IPOLIEHTHI, OECKOHECYHBIC
HEePHOAUYHBIE APOOH.

6. [Tpumenenue apoOeit u mpoueHTsl | 1 0 https://resh.edu.ru/
JUISL pEIICHHST TIPUKJIAIHBIX 3a/1a4.

7. JleficTBUTEIbHBIC YHCITA. 1 0 https://resh.edu.ru/

8. PanronanbHbie ¥ HppanmoHanbHbie | 1 0 https://resh.edu.ru/
quCIa.

9. ApudmeTndeckue ornepaum ¢ 1 0 https://resh.edu.ru/
JICUCTBUTEILHBIMH YHCITAMH.

10. Monynb nefictBuTensHOrO uncna u | 1 0 https://resh.edu.ru/
€ro CBOMCTBA.

11. [puOaMKeHHBIC BHIYMCIICHHS, 1 0 https://resh.edu.ru/
IpaBUIia OKPYTIICHUS, TPUKUIKA 1
OIICHKA PE3yJIbTaTa BIUUCICHUH.

12. OCHOBHBIE METO/IBI pEIICHHSI IENbIX | 1 0 https://resh.edu.ru/
YpaBHEHUM.

13. OCHOBHBIE METO/IBI PEIICHHSI 1 0 https://resh.edu.ru/
IpOOHO — paIrMOHATIBLHBIX
YpaBHEHUM.

14. OCHOBHBIE METO/IBI PEIICHHSI 1 0 https://resh.edu.ru/
HEPaBEHCTB.

15. MHorousieHs! ¢ OTHOH 1 0
MIEPEMEHHOM.

16. JleneHne MHOTOYJICHA HA 1 0
MHOTOYJIEH C OCTATKOM.




17.

VYIpolieHue BbIpaXeHUN.

https://resh.edu.ru/

18.

Teopema bezy

https://resh.edu.ru/

19.

MHOTO4ICHBI C IETBIMH
koddunmentamu. Teopema Buera

https://resh.edu.ru/

20.

Teopema Buera

https://resh.edu.ru/

21.

Pemrenue cucreM TMHEHHBIX
YpaBHEHUU.

https://resh.edu.ru/

22,

Marpuiia cucTeMbl JIMHEUHBIX
YpaBHEHUU.

https://resh.edu.ru/

23.

Marpuiia cuCTeMbl TUHEUHBIX
ypaBHEHUH

https://resh.edu.ru/

24,

Onpenenurens MaTpulbl 2X2, €ro
T€OMETPUYECKUI CMBICI U
CBOMCTBA.

https://resh.edu.ru/

25.

Briuucienne 3HadyeHus
ONpeACIIUTENS MAaTPHUILIBI.

https://resh.edu.ru/

26.

[TpumeHeHne onpeaeauTes s
peleHus: CUCTEMBI JINHEUHBIX
YpPaBHEHUU.

https://resh.edu.ru/

27.

Pemennst cucteMbl TUHEHHBIX
YpPaBHEHUU U NPUKIAJHBIX 3a7a4 C
ITOMOIIBIO CUCTEMBI YPAaBHEHHUU

https://resh.edu.ru/

28.

KonTposbnas padora Ne 1 nmo
TeMe «K MHOTrOYWIeHBbI.
PanuonanbHble ypaBHEeHUsI.
CucreMbl JMHEHHBIX
YPaBHEHHUi».

29.

@yHKIMS, CIIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumuoe - oOpaTHbie
¢byukun. Komnosuuus ¢yHKIuii.

https://resh.edu.ru/

30.

Pemenne npumepos

https://resh.edu.ru/

31.

['padux GyHKIUN. DIeMEeHTapHbIE
npeoOpa3zoBanus rpaduKoB

(byHKUIUH.

https://resh.edu.ru/

32.

Pemenue npumepos
npeoOpa3zoBanus rpaduKoB

byHKIIUN

https://resh.edu.ru/

33.

OO6nacTp ornpeneneHus u
MHO>KECTBO 3Ha4eHUH pyHKINH.
Hynu @ynkiun. [IpomexyTku
3HAKOITOCTOSTHCTBA.

https://resh.edu.ru/

34.

YeTHble U HEUETHbIE (PYHKIINU.




[Tepuoanaeckue QyHKIUU.
[TpomMexyTKH MOHOTOHHOCTH

byHKINN.

35.

MakcuMyMBl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee u
HavMeHbIIIee 3HaUYeHNs PYHKIINY Ha
IPOMEKYTKE.

https://resh.edu.ru/

36.

JIunelinas, kBagpaTuyHas u
JIpOOHO-JIMHEWHAS (YHKIIUH.
DJIeMEHTapHOE UCCIIEIOBAaHUE U
ocTpoeHue rpauKoB ITHX

byHKUINH.

https://resh.edu.ru/

37.

Pemenne npumepoB Ha
3JIEMEHTAapHOE HCCIIEeI0OBaHNE U
NOCTPOCHHE TPAPUKOB (PYHKITHIA.

https://resh.edu.ru/

38.

CreneHs ¢ IeIbIM II0Ka3aTEIEM.
bunom Hprorona.

https://resh.edu.ru/

39.

CrenenHast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieM. Ee cBoicTBa U

rpaduk.

https://resh.edu.ru/

40.

KonTpoasnas padora Ne 2 o
TeMe «@ynkuus. UcciegoBanue
¢pynkuun. CTeneHs ¢ neJibIM
MoKa3sareJjieM ».

41.

ApudmeTnueckniit KopeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA.

https://resh.edu.ru/

42.

[IpeoOpazoBaHus YUCITOBBIX
BBIPQXEHHH CTENEHU U KOPHHU.

https://resh.edu.ru/

43.

Pemenne npumepoB Ha
BBIUMCJIEHHE YMCIIOBBIX BhIPAKEHUH
COJIEpIKalNX CTENEHU U KOPHH.

https://resh.edu.ru/

44,

Pemennie npumepoB Ha yIpolieHne
YHCJIOBBIX BBIPAKEHHH
COJIEpIKalNX CTENEHU U KOPHH.

https://resh.edu.ru/

45.

Pemennie mpumepoB Ha TEMY «
[TpeoOpa3oBaHUs YUCITOBBIX
BBIPQXEHHI CTENIEHU U KOPHI»

https://resh.edu.ru/

46.

O00011EeHME 10 TEME
«[IpeobOpazoBaHus YHUCITOBBIX
BBIPQKCHHUM CTEIICHU ¥ KOPHUY.

47.

HppanmonanbHble ypaBHEHUS

https://resh.edu.ru/

48.

OcHOBHBIC MCTOJBI pCHICHUA

https://resh.edu.ru/




UPPALMOHAIIBHBIX YPABHEHUM.
Pemienue nmpocThix
UPPALMOHAIIBHBIX YPABHEHUMN.

49.

Pemenue 6omnee TpyIHBIX
UPPALMOHAIIBHBIX YPABHEHUIA.

https://resh.edu.ru/

50.

Pemenue nppannoHanbHbIX
YpaBHEHUI C UCTIOJIb30BAHUEM
rpaduKoB GYHKIUH.

https://resh.edu.ru/

51.

O06061enue 110 TeMe «OCHOBHBIE
METO/TbI PEIICHUS UPPAITTOHATIBLHBIX
YPaBHEHUW.

52.

PaBHOCWIBHBIE ITEPEXO/BI B
pELIEHNN UPPALMOHAIBHBIX
YpaBHEHUM.

https://resh.edu.ru/

53.

Pemenne npumepoB 1o teme
«PaBHOCUIIBHBIE IEPEXO/IBI B
peLIEHNN UPPALMOHAIIBHBIX
YpaBHEHUI».

https://resh.edu.ru/

54.

KonTposbnas padora Ne3 no
TeMe «PaBHOCH/IBHBIE NTepeXo/Ibl
B pPellleHNH HPPAUMOHATBHBIX
YPABHEHHII»

55.

CgoiicTBa u rpaduk KopHs N —it
CTeNeHM KakK (QyHKIMK 0OpaTHOU
CTETEHH C HATypaJIbHBIM
IIOKA3aTeJIEM.

https://resh.edu.ru/
/

56.

Pemenne npumepoB no teme
«CBolicTBa 1 rpaduK KOpHS n —i
CTeNeHM KakK (QyHKIMH 0OpaTHOU
CTETNEHM C HATypaJIbHBIM
MIOKA3aTEeIeM»

https://resh.edu.ru/

57,

Kontpoabnas padora Ne 4 no
Teme «ApupmeTnyecKnii KOpeHb
N —it crenenn. UppauuonaabHble
YPABHEHHSD)

58.

CreneHs ¢ pallMOHAIbHBIM
OKa3aTeJIEM U €€ CBOUCTBA.

https://resh.edu.ru/

59.

Pemenue npumepos Ha
BBIUHCJIEHHE COJIEPKALUX
paloHaIbHbIE TIOKA3aTEIN.

https://resh.edu.ru/

60.

VYrpouieHue BbIpaKeHU M.

61.

[Toka3zarenbHas GyHKIM, €€
CBOMCTBA U TpaduK.

62.

Hcnonp3oBanue rpaduka GpyHKIIuu




JUISl pELLICHUs] YPABHEHUM.

63. Penrenue rpaduyecku ypaBHEHHN U https://resh.edu.ru/
HEPaBEHCTB.

64. [TokazaTenbHbIC ypaBHEHHUSI https://resh.edu.ru/

65. OCHOBHBIC METO/IbI PEIICHHUSI https://resh.edu.ru/
HIOKa3aTeJIbHBIX YPaBHCHHH.

66. O000111eHHE 10 TEME:
«IToka3arebHbIC yPaBHCHUS

67. KonTposbHasi pador Ne 5 mo Teme
« IlokazareabHasi  (QyHKIUSA.
IToxa3aTenbHble ypaBHEeHHA» "' .

68. Jlorapudm ymcia https://resh.edu.ru/

69. CaoiicTBa siorapudma. https://resh.edu.ru/

70. Perrenue mnpUMEPOB € IOMOILBIO https://resh.edu.ru/
CBOMCTBA JOTapu(MOB.

71. Pemienue PUMEPOB Ha https://resh.edu.ru/
BBIYUCIICHUE .

72. Pemienue PUMEPOB Ha https://resh.edu.ru/
JI0Ka3aTelIbCTBO.

73. JlecsiTHYHBIE M HaTypaJbHbBIC https://resh.edu.ru/
Jorapu@msl.

74. ITpeobpa3oBanue BBIpaXEHU
COJIEpIKAIIUX JIOTapu(MBI.

75. Jlorapudmuueckas ¢GyHKIUA, ee
CBOIiCTBa U rpaduK .

76. Hcnonp3oBanue rpaduka (QyHKIUH https://resh.edu.ru/
JUISL pEIEHUS] YPABHEHUM.

77. Pemenne npruMepos. https://resh.edu.ru/

78. Jlorapumuueckue ypaBHEHHS. https://resh.edu.ru/

79. OCHOBHBIE ~ METOABI  pEIICHHS https://resh.edu.ru/
JorapuGMUUECKUX YPaBHEHUIA.

80. Penrenue ypaBHeHHIA.

81. Pemenne  cucreM  ypaBHEHMH
CoIepKaIuX Jiorapu(mMos.

82. O6o0061eHne o TemMe
«Jlorapudmuueckue ypaBHCHHSD.

83. PaBHOCHIIBHBIC epeXoabl B https://resh.edu.ru/
peleHnn JOrapuPpMHUUECKIX

YpaBHEHUU.




84.

OO0001IEHHUE TI0 TEME «
JlorapudmMuuecKue ypaBHEHHUS

85.

KontpoabsHast padora Ne 6 mo
TeMme « Jlorapupmudeckas
¢pynkuus. Jlorapupmuyeckue
YPABHEHHD).

86.

Cunyc, KOCUHYC, TAaHT€HC U
KOTaHI'€HC YHUCIIOBOI'O apryMEHTa.

https://resh.edu.ru/

87.

ApKcuHyc, apKKOCHHYC,
apKTaHI'€HC YHUCIIOBOI'O apryMeHTa.

https://resh.edu.ru/

88.

Pemenue npumepon

https://resh.edu.ru/

89.

Tpuronomerpuyeckas OKpyKHOCTb,
olpeziesieHue TPUTOHOMETPUYECKHUX
(GYHKLUI YUCIOBOIO apryMeHTa.

https://resh.edu.ru/

90.

3HaKU CUHYCa, KOCUHYyCa U
TaHTeHca.

https://resh.edu.ru/

91.

3aBUCUMOCTh MCKAY CUHYCOM,
KOCHMHYCOM U TAHTCHCOM OIHOI'O U
TOI'0 K€ yrijia.

92.

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

93.

DopMyJIbI CITOKEHUS.

94,

[Tpumenenne GopMyIIbl CIOKEHHS
K YIPOILEHHUIO
TPUTOHOMETPUUYECKUX BBIPAKEHHH
U JI0Ka3aTeIbCTBO TOXKIECTB.

https://resh.edu.ru/

95.

CuHyc, KOCUHYC, TAHT€HC ABOWHOTO
yria.

https://resh.edu.ru/

96.

Pemenue nmpumMeposB 1o teme
«CHuHYyC, KOCUHYC, TAHTE€HC
JBOMHOTO yrja»

97.

CI/IHYC, KOCHUHYC, TAHI'CHC
IMOJIOBUHHOTI'O yTJIa.

98.

DopMysbl IPUBEACHHUS.

99.

CyMmMa 1 pa3HOCTb CHHYCOB.
CyMMa # pa3HOCTb KOCHHYCOB.

https://resh.edu.ru/

100.

Pemenne npumMepoB no teme
«CyMMa 1 pa3HOCTb CUHYCOB.
CymMa 1 pa3HOCTb KOCHHYCOB).

https://resh.edu.ru/

101.

[IpeobGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN.

https://resh.edu.ru/




102.

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUH. YpaBHEHUE
COSX=a .

https://resh.edu.ru/

103.

YpaBHenwue Sinx=a

https://resh.edu.ru/

104.

VYpaBuenue tgx=a

https://resh.edu.ru/

105.

Mertob! penieHus
TPUTOHOMETPUYECKUX YPAaBHEHUM.
VYpaBHeHUs, CBOIAIITUECS K
KBaIPaTHBIM.

https://resh.edu.ru/

106.

OnHOpPOHBIE TPUTOHOMETPUYECKHE
ypaBHeHus1. Tpuronomerpuyeckue
YpaBHEHUS C JOTOTHUTEIIbHBIMU
YCIIOBHUSIMH.

https://resh.edu.ru/

107.

KonrpoJabHnas padora Ne7 — mo
Teme « TpuroHomerpuyeckue
BbIPaKeHUs U YPABHEHHUS.

108.

IToclienoBaTENHLHOCTH, CITOCOOEI
3aIaHMs IOCIEAOBATEILHOCTEH.

https://resh.edu.ru/

109.

Metox MaTeMaTHYECKOUN
VHIYKIUY.

https://resh.edu.ru/

110.

MOHOTOHHBIC U OIrpaHUYCHHBIC
noCICaA0BAaTCIBbHOCTH.

https://resh.edu.ru/

111.

I/ICTOpI/I}I aHajr3a OCCKOHEYHO
MaJIbIX.

https://resh.edu.ru/

112.

Apudmernueckue u
FE€OMETPUYECKUE IPOTPECCUM.

https://resh.edu.ru/

113.

beckoneuno yObIBarommas
reoMeTpHuecKas Mporpeccusl.

https://resh.edu.ru/

114.

CymMa 6eckoHEeuHO yObIBaroIei
T€OMETPHUUYECKON MPOTPECCUM.

https://resh.edu.ru/

115.

JIMHEWHEIN 1 SKCIOHEHITHATbHBIN
poct. Hucio e.

https://resh.edu.ru/

116.

dopmyia CII0KHBIX ITPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuu s
peICHUA PCAJIbHBIX 3aaa4
IPUKJIAJHOTO XapakTepa.

https://resh.edu.ru/

117.

KontpoabsHast padora Ne 8 no
TeMme «IlociienoBaTEILHOCTh U
NMporpeccumn»

118.

HenpepoiBHble QyHKINU U UX
CBOJMCTBA.

https://resh.edu.ru/

119.

Touxka pa3psiBa.

https://resh.edu.ru/




120.

Acumnrotsl rpaduka GyHKIMHA

https://resh.edu.ru/

121.

CgoiicTBa (GYHKIIMIA HETPEPBIBHBIX
Ha OTpE3KE.

https://resh.edu.ru/

122.

Pewenne npumMepos 1o teme
«CBolicTBa PyHKITUI HEMTPEPHIBHBIX
Ha OTPE3KEN.

https://resh.edu.ru/

123.

MGTO[[ HUHTCPBAJIOB JIA pCIICHUSA
HEPAaBCHCTB.

https://resh.edu.ru/

124,

Pemrenne IIPUMEPOB I10 TEME «
MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA
HEPABCHCTB».

https://resh.edu.ru/

125.

[IpuMeHneHne CBOMCTB
HENPEPBIBHBIX (PYHKIMN JJIsT
pelieHus 3a1ay.

https://resh.edu.ru/

126.

[TepBasi u BTOpasi MPOU3BOIHEIC
byHKIHH.

https://resh.edu.ru/

127.

Pemenue npumepoB 1o teme
«IlepBas u BTOpas NpOU3BOJHBIE

byHKITII.

https://resh.edu.ru/

128.

Onpenenenue, reoOMETPUYECKUN H
(bu3nyeCKuit CMBICI IPOU3BOIHOM.

https://resh.edu.ru/

129.

Pemienne npumepoB 1o  TeMme
«Onpenenenue, reOMETpUIECKUN U
(bu3nYECKUl CMBICI IPOU3BOAHOMN.

https://resh.edu.ru/

130.

VYpaBHeHHe KacaTenbHOH Trpaduka
GyHKIUU.

https://resh.edu.ru/

131.

Pemenne 3a/1a4 o TEME
«YpaBHEeHHE KacaTeJabHOU Trpaduka

GYHKII.

https://resh.edu.ru/

132.

IIpounsBoHas CyMMBI,
IIPOU3BENICHUE, 4acTHOT'O u
KOMIO3UIMS (PYHKIIUH.

https://resh.edu.ru/

133.

[IpounsBoaHbIE 3JIEMEHTaPHBIX
G yHKITHIA. [IpousBonHas
MOKa3aTeIbHON (YHKIIUH.

134.

[IpowsBogHass  jmorapupMuUUECKOn
(b YHKITHH. [IpousBoHbIE
TPUTOHOMETPUICCKUX (QYHKITHAMN.

135.

[Tpumenenue MIpaBUII
muddepernpoBanus U GoOpMyI
IMMPOU3BOJAHBIX K PCUHICHUIO 3aaa4

https://resh.edu.ru/

136.

KontponbHast padora Ne9 mo




TeMe «HenpepbiBHBIE

GyHkumMu.
IIpousBoaHas»

OBUIEE KOJIMYECTBO YACOB IIO | 136
I[TPOT'PAMME




AHAJIN3A 11 KJIACC

IHOYPOYHOE IINTAHUPOBAHUME AJITEBPA U HAYAJIA MATEMTANYECKOI'O

Tema ypoka

KommuectBo yacos

Bceero | Kontp [[Ipaktuue
ONIBHBI  |CKHE

e paboThI
pabot

bI

JlaTa
W3yYeHUs

DNEeKTPOHHBIE
(mudpoBbIC)
o0Opa3oBaTeNbHbIC

pecypcbl

[IprumeHeHnue nporu3BOIHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh. Bo3pacranue u
yObIBaHUE (QYHKIIUH.

1 0

https://resh.edu.ru/

Pemenne nmpumepoB Ha
HaXO0JK/ICHHE BO3pacTaHHs U
yObIBaHHS (YHKIUH.

https://resh.edu.ru/

Pemenne nmpumepoB Ha MOCTPOCHHUS
9CKU3 TpaduKa HEPEePHIBHOM
(byHKIMH OTpe/ieTICHHON Ha
OTpE3Ke.

Touku 3kCcTpEMyMa U UX
HaXO0XJCHHUE.

Pemenne npumepos Ha
HaXO0XJICHHUE CTallMOHAPHBIX TOUEK

GbyHKIUH.

Pemenne npumepoB Ha MOCTPOEHUS
3CKHU3 rpaduka HepepbIBHOM
(GyHKIMU OTpeieIeHHON Ha
OTpe3Ke

https://resh.edu.ru/

Haxoxnenne  HambodbIero  u
HaWMEHBIIIETO 3HAYCHUS
HEIPEPBIBHOU byHKIIIN Ha
OTpE3KE.

https://resh.edu.ru/

Pemenne nprMepoB ¢ IMOMOINIBIO
aJlropuT™Ma HaXOXK/EHUE
HaumOOJbIIETO W  HAUMEHBIIEro
3HAUEHUs

HEIPEPBIBHOU
MIPOMEIKYTKE.

byHKIIIT Ha

https://resh.edu.ru/

IToBTOpeHune o TeME
«Haxoxmenne HauOOJIBLIETO U
HAaUMEHBIIETO 3HAUYEHUS
HEIPEPBIBHOU GbyHKIIIN Ha
OTpEe3Ke»

https://resh.edu.ru/

10.

Pemenne [IPUMEPOB Ha
HaXO0XJACHUE TOYKHM MaKCUMyMa WU

https://resh.edu.ru/




MUHUMYMa () YHKIHH.

11.

O000menre o Teme: 3agadyd Ha
HaXO0XIECHUE HanOOJIBIINX u
HAaUMEHBIINX BEJINYMH.

https://resh.edu.ru/

12.

[IpumeHneHre TPOU3BOMAHON  IJIst
HaxO0JICHUS HAWJTYUIIETro pelieHus
B MNPUKIAIHBIX  3ajadax, A
onpeeaeHus CKOPOCTHU "
nporiecca, 3aJaHHOr0  (GopMyIIon
WIH TPapUKOM.

https://resh.edu.ru/

13.

[Ipumenenre npou3BOIHOM IS
HAXO0XJICHUS HAaWITYYIIEro peleHus
B IIPUKJIAIHBIX 3a7a9ax, JIs
oTpezieNieHUs] yCKOpPEeHHUsI Ipoliecca,
3aJJaHHOTO (POPMYJION MK
rpadguKoM.

https://resh.edu.ru/

14.

Pemenue 3amay.

https://resh.edu.ru/

15.

Kommnosurus ¢yHkimit

https://resh.edu.ru/

16.

Pemenue 3a71a4 o TeMe
«Kommnozunus GpyHKIuin.

https://resh.edu.ru/

17.

IToBTOpeHue o TEMe
«Komnozunus pyHKIuin.

https://resh.edu.ru/

18.

I'eomeTrpuueckue o0pa3sl
YpaBHEHUH  HA  KOOPAMHATHOU
IIJIOCKOCTH.

https://resh.edu.ru/

19.

Pemenue 3agau nmo reme
«["eoMeTrprueckue oOpa3sl
YpPaBHEHUI Ha KOOPJMHATHOMN
TIOCKOCTH

https://resh.edu.ru/

20.

I'eomeTpuueckue o6passl
HEpaBEHCTB Ha KOOPJIMHATHOM
TUTOCKOCTH.

https://resh.edu.ru/

21.

Pemrenne 3ama4 mo reme
«["'eomerpuueckue oOpa3bl
HEPABEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH

https://resh.edu.ru/

22.

IToBTOpEHue 1o TEME
«["eomeTrpuueckue oOpa3bl
YPaBHEHUI U HEPABEHCTB Ha
KOOPJMHATHON MIJIOCKOCTH.

https://resh.edu.ru/

23.

O00011IeHIE IO TEME
«UccnenoBanue GyHKITHI ¢
MOMOUIBIO TPOU3BOTHOM.

24.

KonTpoabHas paGora Ne 1 mo




TeMe « McciaenoBanue pyHkumii ¢
MOMOIIbLI0 TPOU3BOHOM.

25.

[TepBooOpazHas, OCHOBHOE
CBOMCTBO NIEpBOOOPa3HBIX

https://resh.edu.ru/

26.

Pemenne 3amay Ha HaxOXKIEHHE
nepBooOpazHon JUTSt JTAHHOM

byHKIHM.

https://resh.edu.ru/

217.

[TepBooOpasHbie 3JIEMEHTapHbBIX
GbyHKIMIA.

https://resh.edu.ru/

28.

[IpaBuna HaXO0XKIEHUSA
MepBOOOPA3HBIX.

https://resh.edu.ru/

29.

Pemrenue 3ana4 ¢ nOMOLIBIO IIPABUII
OTBICKaHUS IEPBOOOPA3HBIX.

https://resh.edu.ru/

30.

Huterpan. ['eoMeTpruyeckuii CMBICIT
HWHTETpala.

https://resh.edu.ru/

31.

[IpaBuina MHTETPUPOBAHUS u
peuieHue 3a7a4 Ha HAXO0XIACHHUE
HEOIIPEICIEHHOI0 MHTErpasa.

https://resh.edu.ru/

32.

[TonsiTne OIPENEITIEHHOTO
MHTEerpasia.3ajiaun, NPUBOJASIINE K
MOHSITHIO OIPEJEIIEHHOTO
HHTETpaIa.

33.

Brruncnenue OIIPEAEIEHHOTO
uHTerpana no ¢opmyne HproToHa
— JlelibHuLA.

34.

[IpumeHenne HMHTErpajia TS
HaxOXACHUs IUIOHIAlEeN IUIOCKUX
¢buryp 1 00bEMOB reOMETPHUUECKHUX
TEl.

https://resh.edu.ru/

35.

ITpumepsl peLieHuin
muddepeHIMaTbHBIX  YpaBHEHHIA.
MatemaTnueckoe MOJEIUPOBaHKE
pEaTbHBIX IPOLECCOB C MOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

https://resh.edu.ru/

36.

Konrpoabnasi padora Ne 2 mo
Teme «HccnenoBanne pyHkumii ¢
MOMOIILIO IPOU3BOIHOM».

37.

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBa U TrpaUKH.

https://resh.edu.ru/

38.

CaoiicTBa Y=COSX U ee rpaduxk.

https://resh.edu.ru/

39.

Permtennie 3agay mo teMme «CBoiicTBa
y=COSX U ee Tpadur»

https://resh.edu.ru/




40.

CaoiicTBa y=Sinx u ee rpaduk.

https://resh.edu.ru/

41.

Pemrenue 3amau no teMe «CBoiicTBa
y=sinx u ee rpadux.

https://resh.edu.ru/

42.

CoiicTBa y=tgx u ee rpadux.

https://resh.edu.ru/

43.

Pemienne 3amau  mo TemMe  «
CaoiicTBa y=1gx u ee rpadux»

https://resh.edu.ru/

44.

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUU C
MOMOIIBI0O  TPUTOHOMETPHUYECKOM
OKPYKHOCTH.

https://resh.edu.ru/

45.

Pemenne MIPOCTENIINE
TPUTOHOMETPHUYECKUE YPAaBHECHUS H
OoTOOp KOpPHEH ¢  TIOMOIIBIO
YHCIIOBOTO OKPYKHOCTH.

https://resh.edu.ru/

46.

Ot6op KOpHEH
TPUTOHOMETPUYECKUX  YPaBHEHUH
JPYTUM CIIOCOO0OM

https://resh.edu.ru/

47.

[ToBTOpEHME MO TEME.

https://resh.edu.ru/

48.

Pemenne TPUTOHOMETPUYECKUX
HEPaBEHCTB.

https://resh.edu.ru/

49.

Pemenue TPUTOHOMETPUUECKUX
HCPaBCHCTB C INOMOUIBIO BBCIACHHUC
IIEPEMEHHOM.

https://resh.edu.ru/

50.

[ToBTOpEHME MO TEME.

https://resh.edu.ru/

o1l.

0O0o061Ienue o teme « Pemnrenme
TPUTOHOMETPUYECKHUX YpaBHEHUI U
HEPABCHCTBY

52.

KonTtpoabnas pa6ora Ne 3 no
Teme « I'padpukn
TPUTOHOMETPHYECKUX (PYHKIHUIM.
Tpuronomerpuyeckue
HepaBeHCTBay.

53.

OCHOBHBIE METO/IbI pELICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB.
Pemrenne nmpocteix
HUPPALMOHAIIBHBIX HEPABEHCTB.

https://resh.edu.ru/

54.

Pemenue Gosnee TpyaHbIX
HMPPALMOHAIIBHBIX HEPABEHCTB.

https://resh.edu.ru/

55.

[ToBTOpeHue no reme «Pemenue
HUppaAlMOHATIEHBIX HEPABEHCTBY.

https://resh.edu.ru/

56.

O0600mieHue 110 Teme «Perrenne
HUppalOHAIIbHBIX HEPABEHCTBY.




S7.

OcHoBHBIC MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB.

https://resh.edu.ru/

58.

Pemenue Gonee TpyaHbIX
MOKa3aTeIbHBIX HEPABCHCTB.

https://resh.edu.ru/

59.

[ToBTOpenue no teme «Pemenne
MOKa3aTeIbHBIX HEPABEHCTBY.

60.

00600u1eHue 110 Teme «Perrenue
[OKa3aTeabHbIX HEPABEHCTBY.

61.

OCHOBHBIE METO/IbI pELICHUS
norapu)MIUIECKHX HEPaBEHCTB.

https://resh.edu.ru/

62.

Pemenue Gonee TpyaHBIX
JOrapu(pMUIECKUX HEPABEHCTB.

https://resh.edu.ru/

63.

[ToBrOpenue no reme «Pemenue
Jorapu(pMUUECKUX HEPABEHCTBY.

64.

0O0600ueHue 110 TeMe «Perienue
norapu(MUIECKUX HEPABEHCTBY.

65.

KonTtpouabnas pa6ora Ne4 no
TeMe «OCHOBHBIE MeTO/AbI
pelieHHus1 HPPALMOHAIbHBIX,
MOKa3aTeJIbHBIX U
JIOrapu(pMUYeCKUX HEPABEHCTBY.

66.

I'paduueckuit MmeToa pereHus
HPPALMOHATIbHBIX YPABHEHUN U
HEPABEHCTB.

https://resh.edu.ru/

67.

IToBTOpEHME 1O TEME
«I"paduyeckuii METOJ] pelIeHUs
UPPAalMOHAIILHBIX YPAaBHEHUH U
HEPABEHCTBY.

68.

KonTtpoabHnas pa6ora NeS mo
Teme «I'paduyecknii meron
pelieHusi MppPanMoOHAIbHBIX
YPABHEHHII 1 HEPABEHCTB).

69.

I'padmueckuit MmeTos perieHus
MOKa3aTeJIbHbIX YPAaBHCHUH U
HEpPABEHCTB.

https://resh.edu.ru/

70.

IToBTOpEHUE 1O TEME
«I"paduyeckuii METOJ peIICHUS
MOKa3aTeIbHBIX YPaBHEHUN U
HEPaBEHCTBY.

71.

O06o0ueHne no Teme
«['padmueckuit MeTon penieHus
MOKa3aTeNbHBIX YPaBHCHUN U
HEPaBEHCTBY




72.

I'paduueckuii MeTo pereHus
Jorapu()MUYECKUX YpaBHEHUH U
HEPaBEHCTB.

https://resh.edu.ru/

73.

[ToBTOpEHME IO TEME
«['paduueckuii MeTon perieHus
norapu(MUUECKUX ypaBHEHUH U
HEPaBEHCTBY.

74.

I'padmyeckuit MeTos pereHus
Jorapu(MUUECKUX ypaBHEHHI B
KM EI'D no maremartuke

75.

I'padmyeckuit MeTos pereHus
Jorapu(MUUECKUX HEPABEHCTB B
KM EI'D no maremaruke

76.

O0600611eHue IO TeEME
«["paduyeckuii METOJ] peIICHUS
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTBY

77.

O06001IeHE 110 TEME

78.

KonTtpouabHnas pa6ora NeS no
Teme «I'paduyeckue MeTOabI
pelIeHusi UPPaluOHAIbHBIX,
NMOKa3aTeJbHbIX H
JorapugmMmuyecKkux HepaBeHCTBY.

79.

KommniekcHbie yucia.

80.

Anrebpanueckas  ¢opma 3amnucu
KOMIIJIEKCHOTO YHCIIA.

81.

Tpuronomerpuueckas dopma
3aIUCH KOMIUIEKCHOT'O YHCIIa.

https://resh.edu.ru/

82.

Apudmernueckue  omepauuu  C
KOMIUIEKCHBIMU YHCIIAMHU.

https://resh.edu.ru/

83.

dopmyiia MPOU3BEICHUS U
YaCTHOTO JIByX KOMILJIEKCHBIX
qrcel.

https://resh.edu.ru/

84.

N300paxeHne KOMITJIEKCHBIX YHCET
Ha KOOPJMHATHON TIOCKOCTH.

https://resh.edu.ru/

85.

®opmyna Myaspa. Kopru n-oi
CTETIEHH U3 KOMIIJIEKCHOTO YHUCIIA.

86.

Pemrenne mpumMepoB o teme «
Kopnu n-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa».

https://resh.edu.ru/

87.

[IpuMeHeHnEe KOMIUJIEKCHBIX YHCEl
UIs  pemeHus  (QU3MYEeCKUX U
F€OMETPUUYECKHX 3a/1a4

https://resh.edu.ru/




88. KonTpoabHnas padora Ne 6 mo 1
Teme «KoMIiekcHbIe YHCIaY.

89. | HarypasibHbie U LielbIe YUCTa. 0 https://resh.edu.ru/

90. Pemenue 3amau mo teme. 0

91. JlenuMocCTh HaTypaibHBIX YHCE. 0

92. Perienue 3a1a4 o TEMe 0 https://resh.edu.ru/
«JleMMOCTh HaTYPaIbHBIX YHCEI.

93. | Ilpusnaku JEITUMOCTH. 0 https://resh.edu.ru/
[Mpumenenue PU3HAKOB
JICTMMOCTH  IEJBIX ~ YHCel B
pelieHue 3a1ad.

94. Pemrenne 3agad  Ha  [PHU3HAKH 0 https://resh.edu.ru/
JEIUMOCTH.

95. HOJlI wu HOK wuensix umcen, 0 https://resh.edu.ru/
OCTaTKOB 10 MOIYIIIO.

96. Pemenue 3anay 1o teme. 0 https://resh.edu.ru/

97. Anroputma EBKiuaa aas pemieHus 0 https://resh.edu.ru/
3a/1a4 B [EJIBIX YMCIIaX.

98. O60061eHue o TemMe 0
«HarypanbHble U [ENTbIE YHCIIaY.

99. | Cucrema u COBOKYITHOCTh 0 https://resh.edu.ru/
YPaBHEHUM.

100. | PaBHOCHIIBHBIC CUCTEMBI u 0 https://resh.edu.ru/
CHCTEMBI-CJIC/ICTBHS.

101. | OcHOBHBIE  METOJBI  PELICHUS 0 https://resh.edu.ru/
CHCTEM u COBOKYITHOCTEI
palMOHAIBHBIX YPABHEHMUIA.

102. |PemeHue cucteM palMOHaIbHBIX 0 https://resh.edu.ru/
YPaBHEHUM.

103. | OcHOBHBIE  METOJBI  PELICHUS 0 https://resh.edu.ru/
CUCTEM 51 COBOKYITHOCTEH
UPPAIMOHATBHBIX YPaBHEHHUH.

104. | Pemenue cucteM HpparmoHaIbHBIX 0
YPaBHEHHUHU.

105. | OcHoBHBIE METObI perieHus 0
CUCTEM " COBOKYITHOCTEU
MOKA3aTeNIbHBIX YPaBHEHH.

106. | Pemenue cuCTeM ITOKa3aTeIbHBIX 0 https://resh.edu.ru/
YpaBHEHU.

107. | OcHOBHBIE  METOJBI  PCLICHUS 0 https://resh.edu.ru/




CUCTEM u COBOKYITHOCTEU
Jorapu(pMUUECKUX YpPaBHEHHH.

108.

Pemmenue CHUCTEM
Jorapu(MHUYECKUX YpaBHEHUH.

https://resh.edu.ru/

109.

[Ipumenenue YpaBHEHMI K
pELIEHNI0 MaTEMATUYECKUX 3a]a4d U
3ala4y M3 pa3IMuHBIX oOjactei
HayKl U PECAIbHOW  KU3HH,
WHTEpIpeTaLus MOJIYYEHHBIX
pe3yJIbTaToB.

https://resh.edu.ru/

110.

IIpuMeHeHHe cuCcTeM ypaBHEHHMH K
PEILICHNIO MAaTEMATUYECKUX 3aa4 U
3aJad U3 pa3IM4HbIX oOnacTei
HAayKM W pealbHOHM  JKU3HH,
MHTEpIpeTays IIOJIY4E€HHBIX
pe3yJIbTaTOB.

111.

[Ipumenenune HEPABEHCTB K
PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U
3aJad U3 Pa3IM4HbIX oOsacTeit
HayKl W PEAIbHOW  KU3HH,
UHTEPIIpETALNS HIOJIyYEHHBIX
pe3yJIbTaToB.

112.

KonTtpouabHnas padora Ne7 no
Teme « CHCTeMBbI pAlHOHAJILHBIX,
HPPALMOHATBHBIX
NMOKA3aTeJIbHBIX M
JorapupmMuuecKux ypaBHeHUn».

113.

PanunoHansHBIC YpaBHCHUA u
HCPAaBCHCTBA C IMapaMETpaMu.

https://resh.edu.ru/

114.

PannonanpHbIe CUCTEMEI
YPaBHEHHUS C [TApaMETPAMMU.

https://resh.edu.ru/

115.

WppauuoHaibHble YpaBHEHUS H
HEpPaBEHCTBA C MapaMeTPaMHU.

https://resh.edu.ru/

116.

Hppanmonanbusie CUCTEMBI
YPaBHEHUH C IIapaMeTPaMH.

https://resh.edu.ru/

117.

IlokazaTenbHBIC YpaBHCHHUA n
HCpPaBCHCTBA C IMapaMETpaMHu.

https://resh.edu.ru/

118.

ITokaszarenbHble CUCTEMBI
YPaBHEHU C IapaMeTpaMH.

https://resh.edu.ru/

119.

Jlorapupmuueckne ypaBHEHUS U
HEPaBEHCTBA C TapaMeTPaMH.

https://resh.edu.ru/

120.

Jlorapudmuueckue CUCTEMBI
YpaBHEHHSI C TapaMeTPaMH.

https://resh.edu.ru/

121.

Tpuronomerpuyeckue ypaBHEHUS,

https://resh.edu.ru/




HCPABCHCTBA C MMapaMCTpaMu.

122.

Tpuronomerpuueckue CUCTEMBI
YPaBHEHUS C TapaMETPaAMH.

https://resh.edu.ru/

123.

[ToctpoeHne u  UCCIEAOBaHUE
MaTeMaTHYeCKHUX Mojiesnei
peaNbHBIX CHUTYallMi € MOMOIIBIO
YpaBHEHUH, CHUCTEM YpaBHEHUU U
HEPaBEHCTB C lTapaMeTpaMH.

124.

KonTtpouabHnas pa6ora Ne 8 no
TeMe «3aJa4H ¢ mapaMmeTpaMmm».

125.

OCHOBHBIC TOHATHS W  METOJBI
Kypca, 0000meHne u
CHCTeMaTH3AaIlns 3HAHUH

https://resh.edu.ru/

126.

Pemenne 3agau Ha HaxOXKIECHHE
CTallMOHAPHBIX TOUYEK (PYHKIIUHU.

https://resh.edu.ru/

127.

Pemenne 3amay Ha BO3pacTaHue H
yObIBaHHEe (QyHKIIHU.

https://resh.edu.ru/

128.

Pemenne 3a7a4 HaxOoXXJCHHUE
HAuOOJBIIET0O W  HAaMMEHBIIEro
3HAYCHUA

HEIMpEPBHIBHOU byHKIIIN Ha
OTpE3Ke.

https://resh.edu.ru/

129.

[IppuMeHeHne  NPOM3BOAHOM K
HCCIIE0BAHUIO byHKuni Ha
MOHOTOHHOCTb U DKCTPEMYMBI.

https://edu.skysmart
.ru/
https://ege.sdamgia.
ru/

130.

[IpumeHenne HMHTErpajia TS
HaxXOXACHUs IUIOHIaled IUIOCKUX
¢buryp 1 00bEMOB reOMETPHUUECKHUX
TeN.

https://edu.skysmart
.ru/
https://ege.sdamgia.
ru/

131.

Pemienue  3amau mpuMeHeHHE
WHTETrpaja TUTST HaXO0XJICHUS
TIoIIaIeH TUIOCKUX QUTYp.

https://resh.edu.ru/

132.

IloBrOopeHne mo TeMe peLIeHHe
3a7a4  NIPUMEHEHHE  MHTerpaia.
Pemenue 3anay u3 Bapuantos EI'D.

133.

[loBrOopeHne 1o TEME OCHOBHBIE
METOABI pemeHHs{ CUCTEM
palMoOHAIBHBIX ypaBHEHUH.
Pemenue 3agau u3 BapuantoB EI'D.

134.

Pemenue YpaBHEHUS, c
napaMmerpamu. Pemenue 3agad us
BapuaHToB EI'D

https://resh.edu.ru/




135. | Pemienue HEpPaBEHCTBA cll 0 https://resh.edu.ru/
napamerpamu. Pemienne 3amad w3
BapuaHToB EI'D

136. |Pemenne cucrteM ypaBHeHHS C |1 0 https://resh.edu.ru/
napamerpamu. Perienue 3amgad w3
BapuanToB EI'D

OBHIEE KOJIMYECTBO YACOB| 136 |8
I10 ITPOIT'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIA YYEHHUK

HI.A. Anumos, FO.M. Komnsirun, M.B. Tkauesa, H.E. ®&énoposa, M.U. [1labynnn MatemaTuka:
anreOpa ¥ Hayaja MaTeMaTHYeCKOTro aHaIu3a. Y YeOHHK s 001e00pa3oBaTeIbHBIX OpraHnu3aIuil.
bazoBeblit u yrnyonennsiii yposHu. MockBsa, [Ipocsemenue, 2021 r.

METOINYECKHUE MATEPHUAJIBI JIS1 YAHUTEJIA

Anrebpa ¥ Havajga MaTeMaTHYECKOTo aHanm3a. Jlumakrudeckue marepuansl. 10 kmace - [loramnos
M.K., llleBkun A.B. 2021 r.

MU PPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://edu.skysmart.ru/

https://ege.sdamgia.ru/

https://en10-vpr.sdamgia.ru/

https://resh.edu.ru/

MATEPHAJBHO-TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHME

Ha6opb!l mpocTpaHCTBEHHBIX GUTYP.
JlaGopatopHbIiit HAOOP /I U3TOTOBIEHUS MOJIENIEH TI0O MaTEMaTHKE

OBOPYAOBAHHUE J1IJIs1 IPOBEJAEHUS JIABOPATOPHBIX U IPAKTUYECKUX PABOT

JIuneiika, kapanjarni.



IEJN U3YYEHUA YYEBHOI'O KYPCA «'EOMETPUSA»

['eomeTpust sBisieTcss ONHMM U3 0a30BBIX KypcOB Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus, TaK Kak 00eCreYnBaeT BO3MOXKHOCTh M3YUYEHUS JUCIUIUINH €CTECTBEHHOHAYYHOMH
HAIPaBIICHHOCTH W MPEAMETOB T'yMAaHHTApHOTO IUKJAa. [IOCKOJIBKY JIOrHY4eCcCKOe MBIIUICHHE,
dbopmupyemMoe mpH  U3YYECHUH OOYYAIOIIMMUCA TOHSATUHHBIX OCHOB TE€OMETPUH, TIPH
JIOKa3aTeIbCTBE TEOPEM M IOCTPOSHUH IEMOYKH JIOTUYECKUX YTBEPXKACHHM NpPH pPEIICHUN
reOMETPUUECKUX 3a7ad, YMEHHE BBIJBUraTh M ONPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
HCITOJIB3YIOTCS TIPH PEIICHUM 3a/1a4 €CTECTBEHHOHAYyYHOTO LHKJIA, B YaCTHOCTH (PU3MYECKHUX
3a1ad.

Lleap ocBoeHHUs mporpaMmbsl yueOHOro Kypca «leomeTpusi» Ha yrioyOIE€HHOM ypOBHE —
pa3BUTHE HMHAUBUIYATbHBIX CHOCOOHOCTEH OOy4aromMXCs NpH HU3YYEHUU TEeOMETPHUH, Kak
COoCTaBJISIIONICH mpeaMeTHOW obOmactu «Maremarnka W HMH(pOpMaTHKa» dYepe3 oOecIredeHue
BO3MOXKHOCTH TPHOOPETEHMs] W HCIOJIb30BaHUA Oojiee NTyOOKMX T€OMETPUUECKUX 3HAHUM U
NeicTBUH, crenu@UUHBIX T€OMETPUH, U HEOOXOAMMBIX JUIsl YCIEIIHOTO IpOo(eCcCHOHAIBHOTIO
o0pa3oBaHusl, CBI3aHHOTO C MCIOJIb30BAaHUEM MaTEMaTHKH .

[IpuopureTHBIMM  3aJjadaMH  Kypca TIE€OMETPUHM Ha  yIIIyOJIEHHOM  YpOBHE,
PACHIMPSIOIINMHA U YCUINBAIOIINMH Kypc 0a30BOTO YPOBHS, SIBISIFOTCS:

— pacuupeHHe IMPEACTABICHHS O TeOMETPUM KaK 4YacTH MHPOBOH KYyIbTypbl |
(hopMupOBaHUE OCO3HAHUS B3aMMOCBS3U I€OMETPHUUC OKPYKAIOIIUM MHPOM;

— (opmMupoBaHHE TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (UTypax KaKk O BaKHEUIINX
MaTEeMaTUYECKUX MOJECIISIX, TTO3BOJISIIONINX OMUCHIBATH U U3Y4YaTh Pa3HbIC SBICHHS OKPYKAIOIIETO
MUpa; 3HaHHE IMOHATUHHOTO ammapara mo pasaeny «CrepeoMeTpus» IMIKOJIBHOTO Kypca
TE€OMETPHH;

— (¢dopMHUpOBaHHE YMEHHs BIIAJIETh OCHOBHBIMH IOHATHUSMH O IPOCTPAHCTBEHHBIX
(¢urypax m uX OCHOBHBIMH CBOWCTBaMH; 3HAHHE TeopeM, GOPMYIT U yMEHHUE HX NPUMEHSTH;
YMEHHS I0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIIOCOOBI pEIICHUS 3a/1ad;

— (hopMupoBaHME yMEHHs paclio3HaBaTh Ha 4YepTekaxX, MOACISIX W B peaJbHOM MHUpE
MHOTOTPAaHHUKH U TeJla BPAIIeHUs; KOHCTPYHUPOBATh T€OMETPUIECKUE MOJIEIIH;

dbopmupoBaHue MMOHUMAaHUS BO3MOYKHOCTH aKCHOMaTH4€CKOTO MTOCTPOCHUS
MaTeMaTHYeCKUX TEOpHuil; (OpMHpOBAaHWE IMOHUMAHUS POJIH AKCHOMAaTHKU TPU TPOBEICHUHU
pacCyKIeHUH;

— (opMHpOBaHHE yYMEHUS BIAJE€Th METOJAaMHU JIOKa3aTelbCTB W aJITOPUTMOB PEIICHUS;
YMEHHsSI WX TPUMEHSTh, TPOBOIWTH JIOKAa3aTeIbHBIE pACCYXKICHUS B XONE pEHICHUS
CTEPEOMETPUUECKUX 3aJad MW 3aJad C [PaKTUYECKUM coJepkaHueM; (opMHUpOBaHUE
MPEACTABICHUST O HEOOXOAUMOCTH JIOKAa3aTeJIbCTB IPU OOOCHOBAHWHM MaTeMaTHYECKHX
YTBEPKIACHUN U POJIM AaKCHOMATHKHU B TIPOBEICHUH JESTYKTHBHBIX PacCyKICHUIA;

— pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIJIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronuxcsi, TMO3HABATEIIbHOW  AKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHHH, KPUTHYHOCTH
MBIIIUICHUS, UHTEepeca K U3yUYEeHHUIO T€OMETPHH;

— ¢opmupoBaHre (HYHKIIHOHAITHHOW TPAMOTHOCTH, PEJIEBAHTHOH T€OMETPHHU: YMEHUS
pacrio3HaBaTh  NIPOSIBICHUS  T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX )KHU3HEHHBIX CHUTYAIUsX U MPU U3YUYCHHH JPYTHX YYEOHBIX MPEIAMETOB, IIPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJICIHMPOBAHMS pEaJbHbIX CHUTyallud, HUCCIEAOBAHUS
MMOCTPOEHHBIX MOJIEeTICH, HHTEPIIPETAINH TTOTYYEeHHBIX PE3YIbTaTOB .

OcHOBHBIE coziepIKaTeNIbHbIe TUHUU Kypca «I eomerpumn» B 10—11 kimaccax: «IIpsimbie
U TUIOCKOCTH B TIPOCTpPAaHCTBE», «MHOrorpaHHuUKW», «Tema BpameHus», «BekTtopel u
KOOPJAWHATHI B IPOCTPAHCTBE», «JIBM)KEHHSI B IPOCTPAHCTBEY.

ChopmymupoBanHoe B DefepasibHOM TOCYIapCTBEHHOM 0Opa30BaTeIbHOM CTaHIapTe
cpeaHero oOmiero oOpa3oBaHHsl TpeOOBaHHUE

«YMETh OTEPHPOBATH TOHSITHUSIMI», PEIIEBAHTHBIX T€OMETPHUU Ha yIIIYOIIEHHOM YpPOBHE
oOyuenust B 10—11 kjaccax, OTHOCHUTCSI KO BCEM COZAEpPKATEIbHBIM JIMHUSIM y4eOHOro Kypca, a
(hopMupoBaHHE JOTUYECKUX YMEHUH pacIlpeiesieTcs He TOJBKO IO CONEpIKAaTeIbHBIM JIHMHUM,
HO U 1o romam oOyuenus . CoxepkaHue o0O0Opa30BaHHS, COOTBETCTBYIOIIEE IMPEAMETHBIM
pesyapraraM OCBOCHHSI pabodeil MporpamMmbl, paclpeiefN€éHHBIM MO0 TomaM  oOydeHus,



CTPYKTYPHUPOBAHO TaKHUM 0Opa30oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIMIHUAIBLHBIM BOIPOCAM
oOydJaromuecss 0OpamaaTuch HEOMHOKPATHO . OTO TIO3BOJISIET OPraHU30BaTh OBJAJICHUE
TeOMETPUUCCKIUMH TOHSTHUSIMH U HaBBIKAMU I10CIICIOBATEIHHO M TIOCTYNATEIIBHO, C COOTIOICHIEM
MIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHMS BKJIOYATh B OOIIYI0 CHCTEMY T'€OMETPUUYSCKHX
MpEeACTaBICHUN OOYYarONIUXCsl, PacUIupsisi U ynryolsisi €€, oOpa3ysl NMpOYHBIE MHOXKECTBEHHBIC
CBSI3H .

[Mepexon Kk N3y4EHUIO T€OMETPHUHN Ha YIITYOJIEHHOM YPOBHE ITO3BOJISICT:

— co3/1aTh ycJuoBus s quddepeHnnanuu 00ydeHusl, MIOCTPOCHUS WHIUBHIYTHHBIX
oOpa3oBaTelbHBIX  MpoOrpamMMm; oOecrneduTh yrioyOJn€HHOE W3YyYeHHE T'eOMETPHUU  Kak
COCTaBJISIIOIICH yueOHOTO Ipeamera «MaremaTukay;

— MOJrOTOBUTH OOYYArOIIMXCS K TPOJOJDKCHUIO W3YUYCHUS MATEMaTHUKH C Y4ETOM
BeIOOpa Oyaymield mnpodeccur, obecrieduBasi IPEEMCTBEHHOCTh  MEXKAy  OOMHUM |
npodecCuOHaIbHBIM 00pa30BaHUEM .

MECTO YYEBHOI'O KYPCA «TEOMETPHSI» B YYUEBHOM IIJIAHE

B ydeOHOM maHe Ha wu3ydeHwe yryonéHHoro kypca reomerpuu B 10—11 kmaccax
oTBOAMTCS 3 y4eOHBIX Yaca B HEJEII0 B TEUCHHE Ka)JI0ro roja oOydeHHs, BCEro 3a JBa roaa
o0yuenust —204 y4eOHBIX Yaca.

COJAEP/KAHUE YYEBHOT O KYPCA «'EOMETPUS» (I10 'OJJAM OBYYEHMUS)

10 kamacce

Ilpamele u naockocmu 6 npocmpancmee

OCHOBHBIC TIOHSTHS CTEPEOMETpUHU. Touka, IpsMasi, IOCKOCTh, MPOCTPAHCTBO . [loHsTHE
00 aKCHOMAaTHYECKOM MOCTPOSHUHU CTEPECOMETPHUU: aKCUOMBI CTEPEOMETPHUU U CIICACTBHS M3 HUX

BsanmHoOe pacnonokeHue NpsiMbIX B MPOCTPAHCTBE: INEPECEKAIOIINECS, TapauIeIbHbIE U
ckpemuBaromuecs npsmele. [Ipu3Haku ckpemuyBaromuxcs Npsmeix . IlapanneabHOCTh IPsAMBIX U
IUIOCKOCTEW B IMPOCTPAHCTBE: IAPAJUIEIBHBIE NPSIMBIE B IIPOCTPAHCTBE; NApPAJUIEIBHOCTh TPEX
HNpsAMBIX; MAPAJUIEIBHOCTh IPSMOU u mwiockoctu . IlapamnensHoe W LEHTpalbHOE
MPOeKTUpOBaHUE, n300pakeHrne ¢uryp . OCHOBHBIE CBOMCTBA MapaJUIeILHOTO MPOSKTUPOBAHHUS .
N3o0paxenue puryp B napajsiesbHON NPOEKIUH . YIJIbl C COHANPABICHHBIMH CTOPOHAMU; YIOJI
MEXIy NPsIMBIMU B MPOCTpAaHCTBE . IlapaymienbHOCTh MUIIOCKOCTEN: MapallesIbHbIEC IIJIOCKOCTH;
CBOMCTBa MapaJuieNbHbIX MII0ocKkocTel. [IpocTelime npocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpasap, napajiesienunes;; TOCTPOSHUE CEUCHUH .

IlepneHauKyIIpHOCTD NOPSIMOM M IUIOCKOCTH:  IEPHEHIUKYISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IMpsMbIE NApAJUICIIbHBIE W IEPHEHAMKYISPHbIE K IUIOCKOCTH, HPHU3HAK
NEPIEHAUKYISIPHOCTH NPAMON U TUIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHAUKYISIPHOMN INIOCKOCTH .
OproronanbHoe NpPOEKTHUpOBaHUE . llepneHIMKyIsip W HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSHME OT MPSIMOM [0 IUIOCKOCTH, MPOEKUMs (UTYpbl Ha IIJIOCKOCTH
[leprieHAUKYIAPHOCTH MIIOCKOCTEM: MPU3HAK NEPIEHANKYJSIPHOCTH JBYX IJIOCKOCTEN . Teopema
0 TpPEX NEpHEeHAUKYISIpax .

Y1l B IPOCTPAHCTBE: YOI MEXAY IPAMON U TIJIOCKOCTBIO; JABYTPAHHBIN YIoJ, JUHEHHBIN
yroia JABYTpaHHOro ymia . TpéXxrpaHHblii U MHOrorpaHsble ymibl . CBONWCTBa INIOCKHUX YIJIOB
MHOTOrpa”HHoro ymia . CBOMCTBA MJIOCKHUX U JIBYTPAHHBIX YITIOB TPEXTPAHHOIO yria . Teopemsbl
KOCUHYCOB M CHHYCOB JJI1 TPEXI'PAHHOIO yIJia .

Mnozozpannuku

Bunael MHOrorpaHHMKOB; pa3BEpPTKa MHOrorpaHHuka . lIpusma: N-yronpHass mpusma;
npsiMasi 1 HaKJIOHHAs IpU3Mbl; OOKOBasi M MOJHAas MOBEpXHOCTh npusMbl . [lapamnenenumnen,
NpAMOYTOJbHBIM Tapajuiesenunes U ero cpoidcrBa . Kparwalimime nyTH Ha IOBEPXHOCTH
MHoTOorpanHuka . Teopema Dunepa . IIpoctpancrBennas teopema I[ludaropa . [Mupamuma: n-
yroJibHasi MUpamMuia; NpaBUiIbHAs U yceu€HHasi nupaMuasl . CBoiicTBa pé0ep n OOKOBBIX IpaHEi
NPAaBWIBHOW NmupaMuabl . [IpaBuiibHbIE MHOTOTpaHHUKH: IpaBUJIbHAs NpHU3Ma UM MNpaBUIIbHAs
MUpaMu/ia; IpaBUIbHAS TPEYTroJibHAs MUPaMHIa U MPaBUIIbHBIN TeTpasp; Kyo . [Ipencrasnenue



O IIPaBUJIBHBIX MHOTOIPaHHUKAX: OKTa’ap, AOACKAIP U HUKOCAIP .

Brruncienne 31€eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHaimu, yrisl . [1nomans 00koBOM
MOBEPXHOCTH M TIOJHOMW MOBEPXHOCTH TIPSIMOM TMPHU3MBI, IUIONIAJAb OCHOBaHHUM, TeopeMa O
OOKOBOUW MOBEPXHOCTH MpsiMOW Tipu3Mbl . [limomans OOKOBOWM IMOBEPXHOCTH W TOBEPXHOCTH
MPABWIBHOW NUPAMU/IBL, TEOPEMA O IJIOIIAIN YCEUEHHOU MUPAMU/IBI .

CuMMeTpust B MPOCTPAHCTBE . DJIIEMEHTbl CUMMETPUU MPABUIIBHBIX MHOIOTPAHHUKOB .
CumMmmerpuss B OpaBUIBHOM  MHOIOTPAHHHUKE: CUMMETPHs MNapajulesIeNune/1a, CUMMETPUs
MPAaBUJIBHBIX IPU3M, CUMMETPHUSI MPABUIBHON MUPAMU/IBI .

Bexmopwvt u xoopounamul ¢ npocmpancmee

[TonsiTUsA: BEKTOpP B IPOCTPAHCTBE; HYJIEBOM BEKTOP, NIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE WM IPOTUBOIIOJOKHO HAIPaBICHHbIE BEKTOpPbI . PaBeHCTBO
BEKTOPOB . JIeMCTBUSI C BEKTOpAaMHU: CIIOKEHUE W BBIUMUTAHUE BEKTOPOB; CyMMa HECKOJIBKHX
BEKTOPOB; YMHOKEHUE BEKTOpa Ha unciio . CBONMCTBA CIOKEHNSI BEKTOPOB . CBOMCTBA YMHOKEHUS
BekTopa Ha uuciao . [lonarue kommaHapHbele BekTOpbl . [Ipu3Hak kKoMmuiaHapHOCTH TpPEX
BekTOpoB . IIpaBuno mnapamnenenunena . Teopema O pasiloKEHUH BEKTOpAa IO TPEM
HEKOMIUIAaHApHBIM BekTopaM . [IpsiMoyrosibHass cuctemMa KOOpPAMHAT B IIPOCTPAHCTBE
Koopnunater Bekropa . CBsi3b MKy KOOpAMHATAMU BEKTOpa M KOOpPAMHATAMU TOYEK . YTroil
MeXxay BekTopaMu . CKalsipHO€ NMPOU3BEACHUE BEKTOPOB .

11 knace

Tena spawenun

[ToHATHS: UMIMHAPHUYECKAs] IMOBEPXHOCTh, KOHHUYECKAas IMOBEPXHOCTh, chepudeckas
IIOBEPXHOCTh, OOpasyroliue noBepxHocTel . Tena BpalieHus:: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map . Bzaumnaoe pacnosnoxxenue chepbl U MIIOCKOCTH; KacaTeslbHas MJI0CKOCTh
K cdepe . M3o0paxkeHue Ten BpallleHUsT Ha IUIOCKOCTH . Pa3BépTka 1IuiIMHIpa U KOHyca
Cummertpus cdepsl U 1apa .

OO0bém . OcHoBHBbIE cBoiicTBa 00bEMOB Ten . Teopema 00 00BEME NMPSAMOYTOIBLHOTO
napasuienenuneaa u ciaeacTBus u3 He€ . OObEM NpSMON M HAKIOHHOW MPU3MBI, LIIMHAPA,
nupamMuibl U KoHyca . O6bEM 11apa U apoBOIO CErMeHTa .

KomOuHanuu Tten BpallleHuss U MHOTOrpaHHUKOB. Ilpu3ma, BhnMcaHHas B LMJIHUHJIP,
onucaHHasi okosio 1uiauHiapa . Ilepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa u
cepsl mI0CKOCTHIO. [TOHSATHE MHOTOrpaHHKKA, OMMMCAHHOTO OKOJIO cdephl, chepbl, BIUCAHHOMN
B MHOTOTPAaHHUK WJIM TEJIO BPAILIECHUS .

[Tnomans MOBEPXHOCTH LMJIMHJIpA, KOHYCA; IJIOMaaAb chepbl neé yactei .

[TomoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, TUIOMIAACH TMOBEPXHOCTEH MOTOOHBIX
¢uryp . IlpeoOpazoBanue mnomoOus, roMmorerus . Pemenume 3amady Ha TIUIOCKOCTH C
HCTOJIb30BAHUEM CTEPEOMETPUUECKUX METO/OB .

IlocTpoeHne cedeHHii MHOTOTPAaHHUKOB M TEJI BpalIEHMsS: CEYEHUs LUIMHJIpA
(mapayuienbHO W TEPIEHIUKYISIPHO OCH), CEUEeHHUs KOHyca (mapajuieIbHO€ OCHOBAaHHUIO W
MPOXOJAIIee Yepe3 BEpIIMHY), CEUECHMs IIapa; METOAbl MMOCTPOSHUSI CEUYEHUM: METOJ| CIIENIOB,
METOJI BHYTPEHHETO TPOEKTUPOBAHUSI, METOJ IIEPEHOCAa CEKYIIeH MIOCKOCTH .

Bexkmopul u koopounamul ¢ npocmpancmee

Bekrops! B mpoctpancTBe. Onepanun Haj BEKTOpaMH . BEeKTOpHOE yMHOXEHHE BEKTOPOB

CpolicTBa BEKTOPHOTO yMHOXeEHHUs. lIpsMmoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunater Bekropa . Paznoxenue BekTopa no 06asucy . KoopauHarHO-BEKTOpPHBIH METOA MpHU
pelLlIeHNN IeOMETPUYECKUX 3adad .

Heudricenus ¢ npocmpancmee

JBmwxenust mpoctpancTBa. OTtoOpakenust . JIBwxkeHust u paBeHCTBO ¢uryp . OOmme
CBOMCTBa JBWKEHHM . BuUAbpl NBMIKEHWI: NapajulesIbHBIA IEPEHOC, LIEHTpaJdbHAas CHMMETpPHS,
3epKajbHas CUMMETPHUsI, TTOBOPOT BOKpYr mpsimoil . IIpeoGpazoBanust momobust . Ilpsimas u
cdepa Ditnepa .



IIJIAHUPYEMBIE INPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN
IMPOI'PAMMBI (I10 'OJJAM OBYYEHMU )

OcBoenne yueOHOTO Kypca «leomeTpus» Ha YpOBHE CpeaHEro oOmero oOpa3oBaHMs
JIOJKHO 00eCTIeuynBaTh JOCTHKEHUE CIIEIYIONINX MMPEAMETHBIX 00pa30BaTEeNIbHBIX PE3YJIbTATOB:

10 knace

— CBOOOIIHO OIEepHUPOBATH OCHOBHBIMU TTOHSTUSMHU CTEPEOMETPHU IIPU PEIICHHUH 3a]1a4d U
MPOBEJACHUU MAaTEMAaTUYECKUX PACCYKICHUU.

— IIpuMeHsTP aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IIPU  PEIICHUU
FeOMETPUUYECKUX 3ajiad .

— KitaccupuumpoBarh B3aMMHOE PACIIOJIOKEHUE TIPSIMBIX B  NPOCTPAHCTBE;
MJIOCKOCTEH B IMPOCTPAHCTBE; NMPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE .

— CB00OOIHO oOmepupoOBaTh MOHSATHSIMH, CBSI3aHHBIMU C YIJIAMU B MPOCTPAHCTBE: MEKIY
NPSIMBIMU B TIPOCTPAHCTBE; MEXY MPsi- MOM U TIJIOCKOCTBIO .

— CB0OOIHO OTIEpUPOBATH MOHSITHUSIMU, CBSI3AaHHBIMUA C MHOTOTPAaHHUKAMH .

— CB0OOIHO pacrno3HaBaTh OCHOBHBIC BHJbl MHOTOIPAHHUKOB (MpH3Ma, IHpaMHIA,
NPSAMOYTOJIbHBIN Mapasuienenunen, Kyo).

— KnaccudumupoBars MHOTOTpaHHHUKH, BBIOMpPasi OCHOBAHHMS JIJI KJIACCHU(HUKAIUH .

— CB00OOJTHO oOIEpUPOBATh MOHSATHSIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PAaHHHUKOB
IJIOCKOCTBIO .

— BBINONHATH NapajuieabHOE, IEHTPAIBLHOE U OPTOTOHAJIBHOE MPOCKTUPOBaHUE (QUTYp Ha
IJTIOCKOCTB; BBITIOJHATH N300pakeHusi QUTyp Ha TIIOCKOCTH .

— CTpouTh cedyeHUs] MHOTOIPAHHUKOB Pa3JIWYHBIMUA METOJAAMH, BBINOJHATH (BHIHOCHBIE)
IJTOCKHE YEePTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHUZY .

— DBbumucnadaTe 1omaaM  MOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma, MHpaMHUIA),
FEOMETPUUYECKUX TeJl C MPUMEHEHUEeM (QOpMyI .

— CB0OOAHO oOmepUpoBaTh TMOHSATHUSIMU: CUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U
IJIOCKOCTh CHMMETPHU; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI .

— CB00OOJIHO OnepHUpOBaTh MOHSITUSIMH, COOTBETCTBYIOIIIMMHU BEKTOpaM M KOOpJAHHATAM B
MPOCTPAHCTBE .

— BpIMONHATE 1€HMCTBUS HaAJl BEKTOPAMHU .

— Pemrare 3agaum Ha JOKa3aTENbCTBO MaTEeMAaTHUYCCKHX OTHOIICHUM U HaXO0XKICHUE
reOMETPUUECKUX BEIUYUH, IPUMEHSISI U3BECTHBIE METO/IbI MPHU PEIICHUH MaTeMaTUYECKUX 3a/1a4
MOBBILIEHHOTO U BBICOKOT'O YPOBHS CIJIOKHOCTH .

— IIpuMeHsITh mpoCTeHINE NPOrPpaMMHBIE CPEJICTBA U JIEKTPOHHO- KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]ad .

— W3Biekarn, peoOpa3OBBIBATH u UHTEPIPETUPOBATH nHOOPMAITUIO o
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, IPEACTaB-JICHHYIO Ha YepTekaX U PHUCYHKAX .

— [IpuMeHsATh NOTyYEeHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJIW3UPOBATH pPEAJIbHBIE
CUTyalluM, NPUMEHSITh HU3yUYEHHBIE TIOHSATUSl B MPOIECCE IOMCKA pPEIIeHUsT MaTeMaTU4eCKHU
copMyITHpPOBaHHONW TPOOJIIEMBI, MOJECIUPOBATH PEAJbHBIE CUTYyallUH Ha SI3BIKE TE€OMETPHUH,
HUCCJIEAOBATh NMOCTPOECHHBIE MOJEIHU C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHH U TEOPEM,
armapara ajareOphl; penarh MPaKTUIECKUE 3a/1a9M, CBSI3aHHBIE C HaXOXKICHUEM T€OMETPUUYECKUX
BEJIMYMH .

— Hmets mpenctaBieHuss 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUM KaK COCTaBHOM
yacTy (yH/IaMEHTa Pa3BUTHUS TEXHOJIOTHH .

11 knacc

— CBOOOZHO ONEepUPOBAThH MOHATUSIMH, CBI3aHHBIMU C IHJIUHIPUYECKONW, KOHUYECKOU
U chepruIeCKON MOBEPXHOCTIMH; OOBSICHITEH CITOCOOBI TTOJTyUCHHS.

— OHGpI/IpOBaTB HNOHATUAMHU, CBA3AHHBIMU C TCJIAaMU BpPAIICHUA: HUIIUHAPOM, KOHYCOM,
cdepoii 1 mapom.

— Pacno3naBars Tena BpamieHus (UWIMHApP, KOHYC, cdepa U map) u OOBSACHATH
CIOCOOBI MOJYYEHHUs TeJl BpaIleHUs.



— Krnaccuduumponars B3auMHOe pactionokeHue chepsl U TIIOCKOCTH.

— BBIYucisaTh BENIMYHUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJI BpalleHUs; 0ObEMBI U
IUIOMIAAN ITOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpAICHHS, TCOMETPHYECKHX Tea C
pUMeHEeHUEM (HopMyIt .

— CBOOOIHO OIIEpUPOBATH MOHITUSMU, CBSI3aHHBIMU C KOMOMHAIMSIMU TEJI BPAIICHUS 1
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAaHHBINA B chepy M ONMHMCAHHBIN OKOJIO chepsl; chepa,
BIIMCaHHAsl B MHOTOIPAHHHUK WJIM TEJIO BPAILCHHUS.

— BBIUMCIATE COOTHOLICHHSI MEXK/Y TUJIOMIAISIMH MTOBEPXHOCTEH M 00BEMaMH TOIOOHBIX
TeJ.

— H3oOpaxkars n3ydyaembie (DUTYpBHI; BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU M3
PHUCYHKOB HPOCTBIX OOBEMHBIX (PUTYp: BHA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell
BpAIICHUS .

—  U3Bnekarb,  MHTEPHpPETHPOBATH W  NpeoOpa3oBbIBaTh  HMH(POpMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEeACTAaBICHHYIO Ha YepTeKaX U PUCYHKaX.

— CB0OOAHO OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

— BrmonsaTh Onepanuu Haj BEKTOpPaMmH.

— 3agaBaTh IJIIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

— Pemarp reoMerpmyeckue 3aJaud HAa BBIYHMCICHHUE YIJIOB MEXAY NPSIMBIMH U
IJIOCKOCTSIMH; BBIYHCIICHUE PACCTOSIHUH OT TOYKHM JO IUIOCKOCTH; B II€JIOM, Ha IMPUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOTO METO/AA IPU PEIICHHH.

— CBOOOHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C JIBIDKCHHEM B TIPOCTPAHCTBE; 3HATH
CBOWCTBa JABMKCHHI.

— BrpmonHATe M300pa)keHUsT MHOTOTPAHHHKOM M TEJI BPAIICHHUS NPH TapaluieIbHOM
MepeHoce, HEeHTPAIbHOW CHMMMETPHUH, 3€pPKaIbHOM CHUMMETPUH, IPHU MOBOPOTE BOKPYT IMPSMOIi;
npeodpa3oBaHusl MOAO0US.

— CTpoUTh Ce4eHUsI MHOTOT'PAaHHHUKOB U TEJI BPAIlCHUs: CEUeHMs LUIMHpa (apauiebHO
Y TEPHEHAUKYJISIPHO OCH), CEYeHHUs KOHyca (TapajuielIbHOe OCHOBAaHMIO M IPOXOJAINEe dYepe3
BEpIINHY), CEYCHHS 1Iapa .

— Hcrnonp30BaTh METOIBI TOCTPOCHHSI CEYEHH: METOH CJIEAO0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH .

— Jloka3bIBaTh TEOMETPUUYECKHE yTBEPIKICHHUSI.

— IlpumensaTes reoMmerpuueckue GakTbl Uil PEIIeHUS CTEPEeOMETPUYECKUX 3ajad,
MPEAITOIararoiX HECKOIBKO IIaroB PENICHUs], €CIIM yCJIOBHUS TPUMEHEHHs 3aJaHbl B SIBHOH
1 HesBHOM (opme .

— Pemate 3amaum Ha IOKa3aTEIbCTBO MaTEMaTHYECKHUX  OTHOIICHUH W HaxXOXKICHUE
reOMETPUUECKUX BEJMYMH .

— IIpuMeHsTh TpOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TPH
pelLIeHNH CTEPEOMETPUUECKHUX 3aj1ad.

— IlpumeHsTH TONy4YEHHBIE 3HAHWUS Ha TPAKTUKE: CPaBHUBATh, AaHAJIU3UPOBATH U
OLICHUBATh peajbHbIE CHUTYyallUM; IPUMEHSATh HU3y4YEHHBbIE IIOHATHS, TEOPEMBbI, CBOWCTBa B
Mporiecce IMOUCKA PEIICHUST MaTeMaTH4YecKH CQOpMYIHpPOBAHHOW MPOOIEMBI, MOIEIHPOBATH
pealbHbIE CHUTyallUM Ha SI3bIKE TIE€OMETPUHM, UCCIeA0BaTh IOCTPOCHHBIE MOJENU C
WCIIOIB30BaHUEM T€OMETPHYECKUX IMOHITHH U TeOpeM, armapara anre0psl; pemarb MpPaKTHIeCKue
3a/1a4¥, CBA3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEJIMUUH.

— Nwmets mpencraBieHuss 00 OCHOBHBIX JTarax pa3BUTHS T€OMETPUU KaK COCTaBHOU
yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHI .



TEMATHYECKOE INTAHUPOBAHUE 'EOMETPUS 10 KJIACC

n/n

HaunmeHnoBanue pa3aciioB U TEM IPOrpaMmbl

KonuuectBo uacos

BCETO KOHTPOJIb
HBIC
paboThI

IpaKTHye
CKHe
paboThr

DNeKTpOHHBIE
(undpossie)
00pa3oBaTeIbHBIC

pecypcel

Paznen 1. BBenenue B crepeoMeTpuio

1.1.

OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPHI.
[lonATust cTepeoMeTpuu: TOYKA, MpsAMasi,
IUIOCKOCTh, ~ TPOCTpaHCTBO.  OCHOBHEBIC
npaBuiga  M300pakeHHsT HA  PHCYHKE
TUIOCKOCTH, napajuieIbHbIX MIPSIMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka.

https://resh.edu.ru/

1.2.

AKCHOMBI ~ CTEPEOMETPUHM U IIEPBBIC
CJIEJICTBUS U3 HUX.
IlonsaTus: mnepecekaromuecss IUIOCKOCTH,
IepeceKaroImecs mnpsmas U IIOCKOCTB;
IOJIyIIPOCTPAHCTB.

https://resh.edu.ru/

1.3.

MHororpaHHHKH, n300paxeHue
IPOCTEHIINX HPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINUX OOBEKTOB.

https://resh.edu.ru/

14.

CriocoObl 3a1aHUS NIPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O0603Ha4yeHUs IPSMBIX U TIJIOCKOCTEH.

1.5.

CeueHusl. N3o0paxenue ceueHuM
MUpaMHIIbI, KyO0a U TPHU3MBL, KOTOpBIE
MPOXOAAT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MOTyYEHHBIX MITOCKOCTEH.

https://resh.edu.ru/

1.6.

PaCKpaH_II/IBaHI/IC IMOCTPOCHHBIX CEUCHHUI
Pa3HbIMHU LIBETAMMU.
Merton CaeoB I MMOCTPOCHUMA CEUCHUM.

https://resh.edu.ru/

1.7.

CBoiicTBa  mepecedyeHWd  MpsIMBIX WU
miockocreit.  Iloctpoenne ceyenuid B
nupamuzae, kybe 1o TpéM ToukaMm Ha
péOpax. Co3naHue BHIHOCHBIX YepTekel U
3aMuch HIaroB NOCTPOEHUSI.

https://resh.edu.ru/

1.8.

[loBTOpenne mnnanumerpuu. Teopema o
MPOIMOPLMOHANIBHBIX OTpe3kax. IlomoOue
TPEYTrOJIbHUKOB. Teopema Menenasi.
Pacuérel B cedyeHMSIX Ha BBIHOCHBIX
yepTrexax.

Hcropus  pa3sBuUTHA  IUIAHUMETPUU U
CTEpPEOMETPUU

https://resh.edu.ru/

Hroro no pazneny
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Paznen 2. B3zaumnoe pacmnonoXeHne
MPSAMBIX B IPOCTPAHCTBE

2.1.

[TapannenpHble MpsiMble B IIPOCTPAHCTBE.
Teopema 0 CyILIECTBOBaHUU u
€AVUHCTBEHHOCTH IIPSAMOM NapajlIeIbHOU
JTAHHOU TIPSIMOM, TPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA M HE JIekKAUIEH HA JTAHHOMN
MPSMOM.

2.2.

Jlemma o0 mepeceyeHMH MapaUIeIbHBIX
IPSIMBIX IIOCKOCTh. [lapamnenbHocTh TpEX
npsambix. Teopema o TpEX mapaienbHBIX
MPSIMBIX.

https://resh.edu.ru/

2.3.

B3anMHOe  pacnosnoxeHue — IpsIMBIX B
IIPOCTPAHCTBE. CkpemuBaromuecs
npsMble.  [Ipu3Haku  CKpelMBarOIIUXCS
npsMbiX. Teopema O CKpelIMBarOIIMUXCS
NIPSIMBIX.

2.4.

[TapannensHoe MIPOEKTUPOBAHUE.
OcHOBHBIE  CBOWMCTBA  MapalljIeIbHOTO
npoekTupoBaHusi. 300pakeHue pa3HbIX
¢buryp B nmapajiesbHON MPOCKIUH.

https://resh.edu.ru/

2.5.

LlenTpanpHas MPOEKIHS.

Yron ¢ CoHampaBJICHHBIMH CTOPOHAMH.
VYT0a MeXIYy IPSIMBIMU .

3amaun Ha JI0Ka3aTeJILCTBO "
HCCIEI0BaHNE, CBsI3aHHBIE c
pacIoNOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

Hroro no paszneny

Pasnen 3. IlapamnenbHOCTh HpsMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

3.1

[lonsATHA: mMapajuIENBPHOCTh MPAMOU U
IJIOCKOCTH B mpocTtpaHcrBe. IIpusHax
MapAJUIEIBHOCTH NPSIMOM M TUIOCKOCTH.
CpolicTBa TmapauIeIbHOCTH HOPSIMOH U
IIJIOCKOCTH.

https://resh.edu.ru/

3.2.

['eomeTpuueckue 3a1a4u Ha BBIUMCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
MapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEHN B
IIPOCTPAHCTBE.

3.3.

[TocTpoenue cedeHusl, MPOXOIALIETO YEPE3
JTaHHYI0  OpsIMyl0O  Ha  4YepTexe U
[apajuIeJIbHOTO JIpyro mnpsmoil. Pacuer
oTHomeHui. [lapannensHas mpoekuus,
IIPUMEHEHHE [UIsl TOCTPOEHUS] CEYEHUi
kKy0a wu mapamtenenunena. (CBoiicTBa
napajuleJIenune1a u IpU3Mbl.

https://resh.edu.ru/
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3.4.

[Tapamtensuble  1wiockoctd.  IIpusHaku
[apaJUIeIbHOCTH IBYX IUIOCKOCTEH.
Teopema 0 [1apaJuIeIbHOCTH 51
€MHCTBEHHOCTH IUIOCKOCTH, MPOXOAAIIEH
4yepe3 TOYKy, He IPUHALICKALIYI0 JaHHOU
IUIOCKOCTH U CIIEICTBHE U3 HEe.

https://resh.edu.ru/

3.5.

CpolicTBa mapajieNbHbIX IJIOCKOCTEH; O
NapayIeIbHOCTH  MPSAMBIX ~ IIepeceueHHUsI
IIpU IEPECEUYECHUN JBYX I1apalIeNIbHBIX
IUIOCKOCTEH  TpeTbel; 00  oTpes3kax
napayieNIbHbIX — MPSMBIX, 3aKIFOUYEHHBIX
MCXKAY MNapaJuIC/IbHBIMU IIOCKOCTAMH, O
nepeceyeHnu IpSAMOi c IBYMs
nmapajiCJIbHBIMHA IIJIOCKOCTSAMMU.

https://resh.edu.ru/

Utoro no pazneny

Paznen 4. IlepneHIuKyasspHOCTh HPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

4.1

[loBropenue: Teopema Ilucparopa Ha
TUIOCKOCTH, TPUTOHOMETPHUS
PSMOYTOJIBHOTO TPEYTOJIbHUKA.

https://resh.edu.ru/

4.2

CpolicTBa Kyba ¥ OpSIMOYTOJILHOTO
napajienenunena.  BpluucieHwe  JUIMH
OTpE3KOB B KyOe U  HPSIMOYTOJIBHOM
napaJuleenumnese.

https://resh.edu.ru/

4.3

[lepneHuKyISIPHOCTD NPSIMOU U TNTIOCKOCTH.
[Ipu3Hak NEPHEHIUKYIIPHOCTH IPSAMOU U
IJIOCKOCTH.

https://resh.edu.ru/

4.4

Teopema 0 CYIIECTBOBAHUU u
€IUHCTBEHHOCTH  NOPSIMOM,  MpoXoAsuieit
yepes TOUKY MPOCTPAHCTBA u

HepHeHHHKYHHpHOﬁ K IIJIOCKOCTH.

4.5.

[I1ockoctn )41 NEPpNCHAUKYJIAPHBIC 5001
[psiMas B MHOI'OI'paHHUKAax.

https://resh.edu.ru/

4.6.

[lepniengukynsap u HakiaoHHas. [loctpoenue
NEPIEHIUKYIIApa U3 TOYKU Ha IPAMYIO.
Teopema o Tpéx mepreHauKyspax (mpsmas
U oOpaTHas).

4.7.

YT0JI MEXAY CKPELIMBAIOIKUMUCS NIPSIMBIMU.
[louck mNepHEeHIUKYISAPHBIX NOPSIMBIX  C
[IOMOILBIO NIEPIICHAUKYIISIPHBIX IIJIOCKOCTEN

https://resh.edu.ru/

4.8.

OpToroHanbHOE IPOEKTUPOBAHUE.
[Toctpoenne  ceueHuwit KyOa, TMPU3MBL,
PABWIBHOM  NHMpPaMUAbl € IOMOUIBIO
OPTOrOHAJILHOM IIPOEKIIUH.

https://resh.edu.ru/

4.9.

CI/IMMeTpI/IH B MNPOCTPAaHCTBEC OTHOCHUTCIILHO
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miockoctu. Ilimockoctu
MHOTOTpaHHUKAX.

CUMMETpUll B

4.10

[Ipu3HaK NEPHEHAUKYISIPHOCTH IPAMOU U
IUIOCKOCTH  KaK  CJIEICTBUE CHUMMETPHUHU.
[IpaBUIBbHBIE MHOTOTPAHHUKH.

https://resh.edu.ru/

411

CrocoObl  OMYCTHUTH

npsmoii.  CaBur 1o

Pacuér paccTOsHUM OT TOYKHU 10 IUIOCKOCTH.

NEePIECHIUKYIISPHL:

CUMMCTpPUs, CABUI' TOYKU I10 Hapanneanoﬁ

HenapaJJieIbHOU

PSIMON, U3MEHEHUE PACCTOSHUM.

https://resh.edu.ru/

Hroro no pazaeny
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Pazpen 5. Yrael u paccrosHus

5.1.

IloBTOpeHMe: yroa Mexay NIpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOM3BOJIBHOM  TPEYTOJBHHUKE, TEOpEMa
KOCHUHYCOB.

5.2.

IToBTOpEHME: yromn MEXIY
CKPELIMBAIOIUMUCS IpSMBIMU B
npocTpancTBe. ['eoMeTpuueckue MeTObl
BBIUUCIICHHUS yIJla MEXAy IHpsSMbIMU B
MHOTI'OIpaHHUKAax.

5.3.

JByrpannbiii yron. CBOWCTBO JHHEHWHBIX
YIJIOB JIByTPAHHOIO yIJa.
[TeprieHAMKYASIPHBIE TIIIOCKOCTH.

CBoiicTBa B3aMMHO MEPHEHIUKYISIPHBIX
IIJIOCKOCTEMN

https://resh.edu.ru/

5.4

IIpu3nax MEPIEHIUKYIISIPHOCTH
IIJIOCKOCTE; TeopeMa o IpsAMOI
IIEPECEUCHUS JIBYX IIJIOCKOCTEN
NEPIEHIUKYIJISPHBIX TPEThEH TUIOCKOCTH.

https://resh.edu.ru/

5.5

[IpstMoyTONBHBIN  Mapaienenunen; Kyo;
U3MEPEHMs, CBOMCTBA MPAMOYTOJIBHOTO
napauienenunena. Teopema o AvaroHaiIu
MPSIMOYTOJIBHOTO  TMMapajuiefienumena |
CIIJICTBHE U3 HEE.

https://resh.edu.ru/

5.6

CTCpCOMCTpI/I‘-ICCKI/IC )51 MPUKITIAIHBIC
3aJa4u, CBs3aHHBIC co B3aMMHBIM
PpacCIoJIOKCHUEM NIPAMBIX U INIOCKOCTH.

https://resh.edu.ru/

5.7.

[ToBTOpEHME: CKpeUIMBaIOUINeCs] MPsSMBbIE,
napajjielbHble TNIOCKOCTH B CTaHJIAPTHBIX
MHOTOTpaHHHUKAX.

https://resh.edu.ru/

5.8.

[Tapa mapamnenbHBIX IJIOCKOCTEM  Ha
CKPCHIMBAOIIUXCS MPAMBIX, PACCTOAHHC
MEXYy CKPEIIMBAIOIIUMCS MPSIMBIMU B

IIPOCTBIX CUTYaLUAX.

https://resh.edu.ru/
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Onyckanue MIEPIICHIUKYIISIPOB,
BBIYMCIICHUE PACCTOSSHUM OT TOYKH [0
TOYKH; IPSAMOU; INIOCKOCTH.

5.9.

Brruncnenue paccTosiHui MEXKTY
CKPEILIUBAIOIIMMHUCS MPSMBIMHU C TTIOMOILIBIO
NEePIEeHIUKYISIPHON MIIOCKOCTH.

https://resh.edu.ru/

TpéxrpanHslii yroji, HepaBeHCTBA A
TPEXTPAHHBIX YIJIOB.

Teopema [ludaropa, TeopeMbl KOCHHYCOB
U CHHYCOB Ul TPEXTPAaHHOIO  yria.
DOneMeHThl  cepuyeckorl  TreoOMEeTpHH:
reoJIe3NYECKUE JIMHUU Ha 3eMIIe.

https://resh.edu.ru/

Hroro no pazgeny
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Pasgen — MHororpanHuku

6.1.

CucremaTtuzanuss 3HaHUil: MHOrorpaHHMK
u ero osiemMeHThl. [lupamuma. Buasl
nupamu. [IpaBunbHas nupamuaa.

https://resh.edu.ru/

6.2

IIpusma. IIpsiMas M HaKJIOHHAs IPU3MBIL.
[IpaBunbHas npusma.

https://resh.edu.ru/

6.3

[Ipssmoint napajuleJIeuIen,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo.
Bemmykneie  mMHOrorpaHHuku.  Teopema
Olinepa. IIpaBuibHBIE M TOJIYNpaBUIIbHbBIE
MHOT'OIrpaHHUKHU.

https://resh.edu.ru/

Hroro no pazneny

Paznen 7. BeKTOpBI B IPOCTPAHCTBE

7.1

[TonsiTue BekTOpa Ha IUIOCKOCTH U B
IPOCTPAHCTBE.

https://resh.edu.ru/

7.2

CymMMa W pa3HOCTb BEKTOPOB, IPABHIIO
napajjiesenunesa, yMHOKEHUE BEKTOopa Ha
YICII0, PA3I0KEHHE BEKTOpa Mo 0a3ucy TpEx
BEKTOPOB, HE JISKAIIMX B OJHOM MIOCKOCTH.

https://resh.edu.ru/

7.3

CkansipHOo€  TPOU3BEIAECHUE, BBIYUCICHHUE
yIJIa MEXAY BEKTOPAMH B TPOCTPAHCTBE
[Ipocrelinye 3a1a4u ¢ BEKTOPaMU.

https://resh.edu.ru/

Hroro no paszueny

13

Paznen 8. JIBuxeHus

8.1

JlBrmokeHust mpocTpaHcTBa.  OTOOpasKeHUS.
JIBukeHust U paBeHCTBO (uryp. OOmume
CBOMCTBA JIBHKCHUIA.

https://resh.edu.ru/

8.2

Buael ABWKEHMH: mapaJieIbHbIA TEPEHOC,

LHCHTpAaJIbHAA CUMMCTpPUH, 3CpKaJibHaA

https://resh.edu.ru/
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CUMMETpHUs1, TIOBOPOT BOKPYT IPSIMOM.

8.3

[IpeoOpazoBanus mogodus. [Ipsmas u chepa
Ditnepa.

['eomeTpuueckue 3amayd Ha MPUMEHEHHE
TTBUKCHUS

https://resh.edu.ru/

Wtoro no pazneny:

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME
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https://resh.edu.ru/

TEMATHYECKOE INTAHUPOBAHUE 'EOMETPHUS 11 KJIACC

No HanmeHoBaHue pa3fesioB U TeM IIPOrpaMMBbl KonuuecTBo wacos DIEeKTPOHHBIE
n/m (mdposeie)
BCCTO KOHTPO IMpaKTu4e 06pa30BaTeIILHBIC
JIBHBIC CKHC pecypcebl
pabotsl | paboThI

Paznen 1. Ananutuueckas reoMeTpust

1.1. |IloBTOpeHue:  KOOpAMHATHl  BEKTOpa  Ha 1 0 0 https://resh.edu.ru/
IJIOCKOCTH U B IPOCTPAHCTBE.

1.2. | CkamspHoe IIPOM3BEICHUE BEKTOPOB. 3 0 0 https://resh.edu.ru/
Bbuucnienne  yrma  MeXIy — BEKTOpaMu B
MIPOCTPAHCTBE.

1.3. | YpaBHeHHe mNpAMOHM, NPOXOJIAIICH uepe3 JBe 3 0 0 https://resh.edu.ru/
TOYKH .
VYpaBHeHHE IUIOCKOCTH, HOpPMallb, YpaBHEHHE
TUIOCKOCTH B OTPE3Kax

1.4. | BextopHoe MIPOU3BEICHUE. Jluneiinbie 2 0 0 https://resh.edu.ru/
HEPaBEHCTBA, JINHEHHOE MPOrpaMMHUPOBAHHE

1.5. | AHanuTHYeCcKHe METOIbl pacyéra yriia MEexmy 2 0 0 https://resh.edu.ru/
MPSIMBIMU U TUIOCKOCTSIMH B MHOTOTPaHHUKAX.

1.6. | ®opmyna paccTOsIHUS OT TOYKH JIO TUIOCKOCTU B 2 0 0 https://resh.edu.ru/
KOOp/IMHATAaX.

1.7. | HaxoxaeHue  pacCTOSTHUH  OT  TOYKH IO 1 1 0 https://resh.edu.ru/
IUTIOCKOCTH B KyOe 1 IpaBUIIbHOM nupaMue
Hroro no pazneny 15 1
Pazgen 2.  IloBropenmwe, o00o0OmEeHne U
cucTeMaTH3alus 3HaHUi

2.1. | Ceuenus MHOT'OTPaHHUKOB: CTaHIapTHbIE 3 0 0 https://resh.edu.ru/
MHOTOTPAaHHHUKH, METOJ[ CIIEJIOB, CTaHJapTHHIC
IUIOCKOCTH, NEePECEYEHNUs MPSMBIX U IIOCKOCTEH

2.2. | IlapannenbHble IpsIMbIE " IIJIOCKOCTH: 4 0 0 https://resh.edu.ru/
napajielIbHbIe  CEYCHHs, pacuéT OTHOIICHUH,
YTJIBI MKy CKPEIIMBAIOLITMMHCS TPSIMBIMU

2.3. | llepneHauKkynasipHbIC IPSIMBbIE " 4 0 0 https://resh.edu.ru/
TUTOCKOCTH: CTaHJapTHBIC napel
NEPIEHAUKYISAPHBIX TUIOCKOCTEH W TNpSMBIX,
CUMMETPHUH MHOTOTPaHHHUKOB.

2.4. | Teopema o Tp€x MepreHAUKYIApax, BHIYUCICHUS 3 1 0 https://resh.edu.ru/
JUTMH B MHOTOTpPaHHUKAX
Hroro mo pazaeny 15 1
Pazgen 3. O6BEM MHOTOTrpaHHUKA

3.1 |O0sém  Tema.  OOBEM  MPAMOYIOJIBLHOIO 1 0 0 https://resh.edu.ru/
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apaJuiejcnuiicaa.

3.2.

3anmauu 00 ynBoeHuu Ky0a, 0 KBaaparype Kyoa; o
TPHUCEKIUH yTIa.

https://resh.edu.ru/

3.3.

CrepeoMmeTpuyeckre 3afadd, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO Napasuieenune/1a
[TpuknanHblie 3a1a4u, CBI3aHHBIC C BEIYUCICHHEM
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienumnesaa .

https://resh.edu.ru/

3.4.

O0bEM mpsimoit mpu3Mbl.  CTEpeoMETpUUYECKUE
3a/1aud, CBSA3aHHBIE C BBIUKCIECHHEM OOBEMOB
MPSAMOU MPU3MBI.

https://resh.edu.ru/

3.5.

[IpuknaaHble 3a7ayu, CBA3aHHbIE C OOBEMOM
MIPSIMOM IIPU3MBI.

https://resh.edu.ru/

3.6.

Boruncnenne 00bEMOB  Ted € MOMOIIBIO
onpeaenéuHoro uHTerpana. OO0bEM HAKIOHHOM
MPU3MBbI, TUPAMU/IBI.

[Ipumenenne 00BEMOB
pacCTOAHUS 10 TIOCKOCTH

Brraucienne

https://resh.edu.ru/

3.7.

®opmyna o0béMa nupamuabl.  OTHOLIEHHE
00BbEMOB NMUPAMHU/] C OOIIUM YIJIOM .
CrepeoMeTpuuecKkne 3ajadd, CBS3aHHBIE C
00bEMaMK HAKJIOHHOW MIPU3MBI, TUPAMHU/IBI

https://resh.edu.ru/

3.8.

[Ipuknagueie 3amaun o TtemMe «OOBEMBI TEN»,
CBSI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI.

https://resh.edu.ru/

Hroro no pazneny
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Pazpnen 4. Tena Bpamenus

4.1

[{unuHapuyeckas MOBEPXHOCTh, oOpa3yrolne
LUJTUHAPUYECKON TOBEPXHOCTH.
[{nmuaap. [Ipssmoit KpyroBoi HUIMHAP

https://resh.edu.ru/

4.2

HJ'IOHIaI[I) MOBEPXHOCTHU HUJIIUH/IPA.

https://resh.edu.ru/

4.3

Konnueckas MMOBEPXHOCTb, oOpasyromue
koHndecko mnoBepxHocTH. Konyc. CeueHne
KOHYyCa IIJIOCKOCTBIO, MapauleIbHOM IIOCKOCTH
OCHOBaHHUsI . Yceu€HHBIH KOoHyc. M3o0pakeHue
KOHYCOB U YC€UEHHBIX KOHYCOB.

https://resh.edu.ru/

4.4

[Inomans OOKOBOW TMOBEPXHOCTH W  IOJTHOU
MOBEPXHOCTU KOHYCA.

https://resh.edu.ru/

4.5.

CrepeoMeTprUecKUE 3a/1auyd Ha JI0Ka3aTeIbCTBO U
BBIYMCIICHHE, IMOCTPOCHUEM CEUYEHUW UWINHIPA,
koHyca. [lpukmagHble 3amaud, CBS3aHHBIE C
HWJIAHIPOM.

https://resh.edu.ru/

4.6.

Cdepa u map.
[lepeceuenne cdepbl ¥ Imapa ¢ IUIOCKOCTBIO.
Kacanue mapa u cdepbl IUIOCKOCThIO. Bunm u

https://resh.edu.ru/
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n300pakeHue mapa .Y paBHeHHE ChEpBI.

4.7. ([Inomaab cepsl U e€ JacTei. 2 https://resh.edu.ru/
CummeTpus cdepsl 1 mapa.

4.8. |CrepeoMeTpudeckne 3a/a4dl Ha JI0KAa3aTeIbCTBO U 3 https://resh.edu.ru/
BBIUKCJICHHE, CBSI3aHHbIE cO chepoi U mapom, 1o-
CTPOCHUEM HX CEUCHUH TUIOCKOCTBIO .
[Ipuxnanueie 3amaud, CBA3aHHBIE cO cdepod u
[IAPOM.

4.9. |[loBTOopeHWe:  OKPYXHOCTh  HA  IUIOCKOCTH, 3 https://resh.edu.ru/
BBIUMCJICHUSI B  OKPY>KHOCTH, CTaHAAapTHBIE
[1o100Mst
Pasnuynble KOMOMHAIMKM TeJd  BpallleHUus U
MHOTOTPAaHHHKOB.
3anaun o Teme «Tena u MOBEpXHOCTH BPAIICHUSD)
Wtoro no pazneny 24
Paznen 5. Ilnmomanmy TOBEPXHOCTH M OOBEMBI
KPYTJIBIX TEJ

5.1. | O6bém mmaapa. Teopema 00 00BEME MPSAMOTO 1 https://resh.edu.ru/
UIAH]IPA.
[Tnomanyu OOKOBOW W TIOJHOH TOBEPXHOCTH
UIHH]IpA

5.2. | Beruuciienne O00OBEMOB Tell C  ITOMOIIBIO 1 https://resh.edu.ru/
omnpenenénHoro uHrerpaina. O0bEM KoHyca.

5.3. |Ilmomanu OOKOBOM M TOJIHOM MOBEPXHOCTU 1 https://resh.edu.ru/
KOHYca.

5.4 | CrepeomeTpuueckre 3a7add, CBS3aHHBIE C 1 https://resh.edu.ru/
BBIUKCIICHHEM 00BEMOB IMIIMHIPA, KOHYCA.

5.5 |Ilpuknagneie 3amaun mo Teme «OOBEMBI U 1 https://resh.edu.ru/
wiomand mnoBepxHocTed Ten. OO0bEM mapa u
mapoBoro cekropa. Teopema 00 06bEMe miapa.

56 [Tnomank chepsl. 1 https://resh.edu.ru/
CrepeoMeTpuueckue 3a7add, CBsSI3aHHBIE C
BBIYHCIICHHEM  O0BEMOB  IIapa, IIapOBOTO
CETMEHTa, IapOBOT0 CEKTOpA .

5.7. | [IpuknaaHble 3a1a4u MO TEME! 1 https://resh.edu.ru/
«O0BEMBI TeN», CBSI3aHHBIE C 00BEMOM IIapa U
TUTOMIAIBIO C(hephl.

5.8. | CooTHomIeHus MEXIY IUIOIIASIMU 1 https://resh.edu.ru/
MOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TEIT.
[TomoOHbIe Tema B MpocTpaHcTBe. l3mMeHeHHe
00béMa 1pu mo100uu

5.9. | CrepeomeTpuueckre 3a7add, CBS3aHHBIE C 1 https://resh.edu.ru/

BBIUUCIIEHUEM OOBEMOB TE€a M IUIOLIAAEH

MMOBEPXHOCTEH
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Hroro no paszneny

Pazgen 6. IloBTopenme, o0oOmeHue u
cucTeMaTu3alus 3HaHu!

6.1.

O6o06maromniee MTOBTOPEHHUE MOHITHIA U METOJIOB
Kypca TCOMETPUH 10-11 KJIaCCOB,
cucTeMaTu3alus 3HaHHM.

https://resh.edu.ru/

6.2

Hcropusi pa3BuTHs CTEPEOMETPUM KaK HAyKU U
e€ pojib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHH.

https://resh.edu.ru/

6.3

W36pannble  3amaun Tembl  «CkansipHOe
IIPOU3BEJCHUE BEKTOPOB. Brpluncinenue yria
MEX/1y BEKTOpaMHU B IPOCTPAHCTBEY.

https://resh.edu.ru/

6.4

N36pannbie 3amaun TeMbl «Teopema o Tpéx
NEPNEHIUKYJIAPAaX,  BBIUMCICHHUS  JUIMH B
MHOTI'OTPaHHUKAX».

https://resh.edu.ru/

6.5

N30pannpie 3amaunt Tembl «OOBEM TPU3MBL.
O0BEM TUPaAMHUIBI».

https://resh.edu.ru/

6.6

N3bpannbie 3amaun tembl «llnomans GOkoOBOI
MOBEPXHOCTU U IMOJHOM ITOBEPXHOCTU KOHYCA.
[Tnomane chepsl u e€ yacTei.
Cummetpus cepsbl U mapay.

6.7

N36pannble 3amaun Tembl «OO0BEM LMIMHApA.
Teopema 00 00bEME MPAMOTo MUJIMHIpA.
[Tnomanun OOKOBOM U TMOJHOW MOBEPXHOCTH
LUAJTUHIPAY.

Hroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHME 110 TEOMETPHUMU 10 KJIACC

Tema ypoka KomnnuecTtBo yacos Hata DIIEKTPOHHBIE
HU3y4YCHHUA (HI/I(i)pOBBIe)
BCCTO | KOHTPO MpaKt 06pa3oBaTeIbHbIE
JIBHBIC ecypebl
pabor p
bl
1. OCHOBHBIE TIPOCTPAHCTBEHHBIC (PUTYPHI. 1 0 https://resh.edu.ru/
2. | IlousaTHs cTepeoOMeTpHH: TOYKA, IIPSIMas, 1 0 https://resh.edu.ru/
IUIOCKOCTb, IIPOCTPAHCTBRO.
3. | OcHOBHBIE ITpaBUIIa H300pAKEHHUS HA 1 0 https://resh.edu.ru/
PHCYHKE INIOCKOCTH, MapauieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
4. | AKCHOMBI CTEPEOMETPHH U TIEPBBIE 1 0 https://resh.edu.ru/
CIIC/ICTBUSI U3 HUX.
5. | TloHSATHS: TEPECEKAIOIINECS IOCKOCTH. 1 0
6. | Ilepecekaromuecs mpsiMas U TIIOCKOCTD; 1 0
HOJIYIIPOCTPAHCTB.
7. Petenne 3a7a4 o Teme | 1 0 https://resh.edu.ru/
«ITepecekaroruecss mpsiMasi U IUIOCKOCTb;
HOJIYIIPOCTPAHCTBY.
8. | [lonaTne MHOTOTpaHHUKA. 1 0 https://resh.edu.ru/
9. MHororpaHHuKH, n3obpaxenue | 1 0 https://resh.edu.ru/
NPOCTEHINNX MPOCTPAHCTBEHHBIX (HTYD,
HECYIIECTBYIOLINX OOBEKTOB
10. | IloBTopenue mo Teme « MHororpanHukm» | 1 0 https://resh.edu.ru/
11. | CriocoObl 3a1aHus IPSIMBIX U IJIOCKOCTEH B | 1 0 https://resh.edu.ru/
HPOCTPAHCTBE.
O0603Ha4YeHUs TIPSMBIX U TIJIOCKOCTEH.
12. | Pemenne 3amay mo Teme «CrocoOsl |1 0 https://resh.edu.ru/
3aJlaHis  TPSIMBIX H  IUIOCKOCTEH B
MPOCTPAHCTBE.
OG603HauCHUS MPSMBIX H TIOCKOCTEIH»
13. | Ceuenus. M300pakeHne ceueHuit 1 0 https://resh.edu.ru/
UPaMUJIBL, Ky0a U IPU3MBI, KOTOPHIE
MIPOXOAAT yepe3 ux péopa.
14. | M3o0paxeHue nepecedeHus MNoaydeHubx | 1 0 https://resh.edu.ru/
IIJIOCKOCTEM.
15. | KonrpoabHasa paGora Ne 1 mo Teme |1 1
«AKCHOMBI CTEpeOMeTPHH H TepBbIe
ciencrBusi.  M3o0pakeHme  cedeHuUit
NUpaMHAbI, Ky0a M PU3MBI».




16.

PackpaminBanue MOCTPOCHHBIX CEYECHUH
Pa3HBIMM LIBETAMH.

17.

Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.

https://resh.edu.ru/

18.

CBolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEM.

https://resh.edu.ru/

19.

IToBTOpenue no reme «CBoicTBa
IIEPECEYECHU M NPSAMBIX U INIOCKOCTEN».

https://resh.edu.ru/

20.

ITocTpoeHue ceueHuii B mupaMue 1o TpeM
ToukaM Ha peOpax. CozjaHue BBIHOCHBIX
YEpTE)KEH U 3aIKUCh 11aroB ITIOCTPOCHHUS.

21.

[Toctpoenue ceueHuii B Kyoe 1o Tpém
ToukaM Ha péopax. Coz/taHre BEIHOCHBIX
‘-IGpTG)KCfI 1 3alIMCh IIaroB MOoCTpOCHUA.

22.

O06001IeHnE 110 TEME.

23.

[ToBTOopenune mnanumerpun. Teopema o
IPONOPLMOHANIBHBIX OTpe3Kkax. [Tonobue
TpeyrobHUKOB. Teopema MeHenasl.
Pacy€rbl B ceueHUsAX Ha BBIHOCHBIX
yeprexkax. Mcropus pazButus
IUIAHUMETPUH U CTEPEOMETPUN

https://resh.edu.ru/

24.

Konrtposabnasi pa6ora Ne 2 mo Teme:
«CBoilicTBa mepeceyeHHil NPSIMBIX H
IVIOCKOCTE».

25.

[TapamensHble NpsIMBIE B IPOCTPAHCTBE.
Teopema 0 CYyILIECTBOBAaHUU u
€AMHCTBEHHOCTH MPSAMON IapajuIeIbHON
JAHHOM IIPSMOM, IIPOXOIAIIEN Yepe3 TOUKY
MPOCTPAHCTBA M HE JIekKAIeW HAa JTaHHOU
IPSAMON.

https://resh.edu.ru/

26.

Jlemma O 1mepecedeHMM MapalIeIbHBIX
NpSAMBIX  IUIOCKOCTh.  [lapamnensHOCTB
TPEX npsMbeix. Teopema o0  Tpéx
MapajuIeIbHbIX MPSAMBIX.

https://resh.edu.ru/

27.

B3anMHOe  pacnosnoxkeHue — NpsAMBIX B
IIPOCTPAHCTBE. CkpenuBaroniecs
npsMble.  [Ipu3Hakm  CKpelmuBarOIIMXCs
npsambIx. TeopeMa O CKpelMBarOIIMXCS
NIPSIMBIX.

https://resh.edu.ru/

28.

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
MIPOEKTUPOBAHUS.

https://resh.edu.ru/

29.

N3obpaxenune pa3HBIX ¢buryp B
MapajuIeIbHON IIPOEKIIMH.

https://resh.edu.ru/




30.

LlenTpanbHas mpoeKkuus.

Yroan ¢ COHampaBIEHHBIMH CTOPOHAMHU.
Yros Mexay IpsSMBIMHU .

3anauu Ha JI0Ka3aTenbCTBO u
HCCIEN0BaHueE, CBSI3aHHbIE c
PacCIOJI0KEHUEM NPSIMBIX B IPOCTPAHCTBE

https://resh.edu.ru/

31.

[lonsATHA: DAPAIENBHOCTE MPSIMOU U
IUIOCKOCTH B IpocTpaHcTee. lIpusnak
NapajuIeIbHOCTH IPSAMOM M IUIOCKOCTH.
CpolicTBa MapajyieIbHOCTH MpPsAMOM U
IIJIOCKOCTH.

https://resh.edu.ru/

32.

FCOMeTpI/I‘IGCKI/Ie 3aJa4yud Ha BBIYHCIICHHUC
CBSI3aHHBIE C MAPAJUICIbHOCTHIO MPSMBIX U
IJIOCKOCTEM B IMTPOCTPAHCTBE.

https://resh.edu.ru/

33.

I'eomeTpuueckue 3aJa4n Ha
JI0Ka3aTelIbCTBO, CBSA3aHHbIE c
MApaAJUIETBHOCTBIO MPSIMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE.

https://resh.edu.ru/

34.

[TocTpoenue ceueHus, IPOXOIALIETO Yepes3
JAHHYI0O  TOpSMYKO  Ha  4YepTexe U
NapajuieJIbHOTO Apyroi mnpsiMod. Pacuer
OTHOIIICHHH. .

https://resh.edu.ru/

35.

[TapamtenpHas NpoeKLHsl, IPUMEHEHHE JUIS
MOCTPOCHUS cedeHui KyOa u
napajuieJienumnesa. CgoiicTBa
napasuieNienune1a u Ipu3Mbl.

https://resh.edu.ru/

36.

[Tapannensnple  miuockoctd.  IIpu3Haku
NapaJuIeIbHOCTH JBYX IJIOCKOCTEM.
Teopema 0 NapaJuIeIbHOCTH u
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOASIIEH
yepe3 TOUYKY, He IMPUHAJIEKANIYI0 JaHHOU
IJIOCKOCTH U CIIEICTBUE U3 HEE.

https://resh.edu.ru/

37.

CpolicTBa mNapajUIeNbHBIX IUIOCKOCTEH; O
MapajuleIbHOCTH  MPSMBIX  I€peceueHust
P TEPECEUEHUHN [JIBYX MapajuIeIbHBIX
IUIOCKOCTEN  TpeTbeil; 00  oTpeskax
MapajuIeNIbHBIX  NPSAMBIX, 3aKJIFOUYEHHBIX
MCXKAY HOapaJlICIbHBIMU IIJIOCKOCTAMHU; O
HepeceUeHUH psIMOH c JIBYMsI
nmapajjiCJIbHBIMHA IIJIOCKOCTAMM.

https://resh.edu.ru/

38.

Konrposabnasi paGora Ne 3 mo Teme
«ITapajjieabHOCTD NPSIMBIX "
IVIOCKOCTEH B IIPOCTPAHCTBE.

39.

[ToBropenue: Tteopema Iludaropa Ha
IUIOCKOCTH, TPUTOHOMETPHSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

https://resh.edu.ru/

40.

CpoiictBa Ky0a W  TPSAMOYTOJIBHOTO

https://resh.edu.ru/




Hnapajiiejacnuicaa.

41.

Boruncnenne IMH OTpe3KOB B KyOe u
IIPSIMOYTOJIbBHOM NapajuleIeuIeie.

42.

[lepneHUKyISIPHOCTD IpsAMON u
IIJIOCKOCTH.

43.

[Ipu3Hak NMepHneHIuKYISIPHOCTH MPSMOM U
IIJIOCKOCTH.

https://resh.edu.ru/

44.

Teopema 0 CYLIECTBOBAaHUHU u
€IMHCTBEHHOCTH MPSAMOW, MPOXOoAsien
qyepes TOUKY MIPOCTPAHCTBA u
MEePIEeHIUKYJIIPHOM K IIIOCKOCTH.

https://resh.edu.ru/

45.

IToBTOpEHME 1o TEME
«IleprneHIUKYIAPHOCTD IPSAMOM u
IIJIOCKOCTHU.

https://resh.edu.ru/

46.

[InockocTM M NEPHEHAMKYISPHBIE WM
IpsiMasi B MHOTOTPaHHUKAaX.

https://resh.edu.ru/

47.

[lepnenqukyisp U HAKJIOHHAs.
[TocTpoeHne nepneHauKyIsApa U3 TOYKHA Ha
IPSAMYIO.

48.

Teopema 0 TpEX  NEPHEHIUKYIAPAX
(npsiMast u oOpatHas).

https://resh.edu.ru/

49.

[ToBropenune mo teme « Teopema 0 TpEx
MEPIEHIUKYIIAPAX ).

https://resh.edu.ru/

50.

Yron Mexay CKpenBaromuMHUCs
MIPSIMBIMHU.

https://resh.edu.ru/

o1l.

[Touck nepreHIuKyYISIPHBIX TPSIMBIX C
MTOMOIIIBIO EPHEHAUKYISIPHBIX
IJIOCKOCTEN

https://resh.edu.ru/

52.

KonTtpoabHnas padora Ne4 mo reme
«¥YT0JI MeXK1Yy CKpelBalIMMHCH
NPSAMBIMID).

https://resh.edu.ru/

53.

OpToroHanbHOE NPOEKTUPOBAHUE.
[Toctpoenue ceuenunii kyda, ¢ TOMOIIbIO
OpPTOTOHAJILHOU MPOEKIIUH.

https://resh.edu.ru/

o4,

[TocTpoeHne ceueHnii MpU3MBbI C TOMOILBIO
OpPTOTOHAJILHON MPOEKIINH.

https://resh.edu.ru/

55.

ITocTpoeHue ceyeHui, NpaBUIbLHOU
MIAPAMUJIBI C TOMOIIBI0 OPTOTOHAJIBHOM
MIPOCKIUU.

https://resh.edu.ru/

56.

CuMMeTpHs B IPOCTPAHCTBE

https://resh.edu.ru/




OTHOCHUTCIIBHO ITJIOCKOCTH.

S7.

[InockocTu cummerpuit B
MHOTr'OrpaHHUKax.

https://resh.edu.ru/

58.

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUH. .

https://resh.edu.ru/

59.

HpaBI/IJ'IBHBIe MHOTI'OIrpaHHUKH.

https://resh.edu.ru/

60.

Pemenue 3amay o Teme.

https://resh.edu.ru/

61.

Pacuér paccTosHMI OT TOYKHU 10
IJIOCKOCTH

https://resh.edu.ru/

62.

CnocoObl ONyCTUTH TEPIIEHANKYISAPHIL:
CUMMETPHUS, CABUT TOYKHU T10
napajuieNbHOM MPSMOIA.

https://resh.edu.ru/

63.

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUM.

https://resh.edu.ru/

64.

KounrpoJabHnas padora Ne 5 mo reme
«IlepneHAUKYJISAPHOCTH NPAMBIX U
ILUIOCKOCTEl B IPOCTPAHCTBEY.

65.

[ToBTOpEHUE: yros MeKAY MNPSMBIMHU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJILHOM TPEYTOJIbHHUKE, TEOPEMa
KOCHHYCOB.

https://resh.edu.ru/

66.

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE.

FCOMeTpI/ILIGCKI/IG METOAbI BBIYUCICHUA

yriia MEXIy NpAMbIMU B MHOT'OI'paHHUKAx.

https://resh.edu.ru/

67.

JIByrpanHsb1i yroy. CBOMCTBO IMHEWHBIX
YTJIOB IBYTPAHHOTO YIJIa.

https://resh.edu.ru/

68.

[TeprieHAMKYASPHBIE TIIIOCKOCTH.

CBoiicTBa B3aMMHO MEPIEHIUKYISPHBIX
IJIOCKOCTEM.

https://resh.edu.ru/

69.

[Ipu3Hak nepneHaANKYyJIApHOCTH
IJIOCKOCTEN

https://resh.edu.ru/

70.

TeopeMa o npsIMOi IepecedeHus AByX
IJIOCKOCTEH NEePNEHIUKYJISIPHBIX TPEThEU
MJIOCKOCTH.

https://resh.edu.ru/




71.

[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuleIenuIeaa.

https://resh.edu.ru/

72.

TeopeMa 0 AuaroHajav mnmpsaMoOyroJIbHOro
napajjieacnuieaa u CICACTBUC U3 He€.

https://resh.edu.ru/

73.

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMoI0KEHUEM MPSMBIX U TUIOCKOCTH.

https://resh.edu.ru/

74.

HOBTOpCHPleZ CKpCHIUMBAIOIIUECA IIPAMBIC,
napaJljICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOTr'OrpaHHUKax.

https://resh.edu.ru/

75.

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXIY CKPELIHUBAKOIIUMCS IIPSMBIMU B
IIPOCTBIX CUTYaLIHSIX.

https://resh.edu.ru/

76.

OnyckaHue neprneHIuKysspos,
BBIYMCIICHUE PACCTOSIHUNA OT TOYKHU JI0
TOYKH; IPSMOM; TUIOCKOCTH.

https://resh.edu.ru/

77.

Beruncnenue paccTosHUNA MEKIY
CKPEILMBAIOIINUMHUCS IPSIMBIMU C IIOMOILBIO
MEPIEHANKYISIPHOMN TIJIOCKOCTH.

https://resh.edu.ru/

78.

TpéxrpanHslii yroy, HEpPaBEHCTBA JUI
TPEXTPAHHBIX YIIIOB.

https://resh.edu.ru/

79.

Teopema Iludaropa, TeopeMbl KOCHHYCOB
U CHUHYCOB Ml TpEXTPaHHOTO Yria.
OneMeHThl  c(hepuyYecKod  TeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie.

https://resh.edu.ru/

80.

KonTposbnasi padora Ne 6 mo teme
«YTJbl M PACCTOSIHUS».

81.

Cucremaruzanus 3HaHUN: MHOTOrpaHHUK
U €ro JJIEMEHTHI.

https://resh.edu.ru/

82.

IIpusma. IIpsAmast v HaKJIOHHAS IIPU3MBI.
[IpaBunpHas npusma.

https://resh.edu.ru/

83.

Pemenue 3anau no reme «IIpusma. Ilpsmas
Y HaKJIOHHas pu3Msl. [IpaBuibHas
[IpU3Ma»

https://resh.edu.ru/

84.

[IpsiMo#t napainenenunes,
MPSIMOYTOJIbHBIN Tapasuiesenumnen, Kyo.

https://resh.edu.ru/

85.

Brinykibsie MHOTOrpaHHuKH. Teopema
Olinepa. [IpaBunpHbIE U TOTYNIpaBUIbHBIE
MHOT'OTPaHHHKHU.

https://resh.edu.ru/




86. |Pemenne 3amau mno Teme «lIpsmoii |1
napaJuieenunes, MPSIMOYTOJTbHBIH
napajuiesienumnesna, Kyo»

87. | KourpoabHasi padora Ne7 mo Teme 1
«IIpsaMoii mapaJulenenumnen,
NPSIMOYTOJIbHBII Mapajienenumnes,
KYO».

88. | [lonsaTue BeKTOpa Ha IVIOCKOCTHU U B 1 https://resh.edu.ru/
MPOCTPAHCTBE.

89. | CymMma u pa3HOCTh BEKTOPOB, IIPABUIIO 1 https://resh.edu.ru/
napasuieeuIea.

90. | Pemrenwue 3amau no reme «Cymma u 1 https://resh.edu.ru/
Pa3HOCTh BEKTOPOB, IPABHUIIO
napasuIeIeUIe1a

91. | YMHOXEHHE BEKTOpa Ha YUCIIO. 1 https://resh.edu.ru/

92. | Pemenne 3amau mo Tteme «YMHOXeHHe |1 https://resh.edu.ru/
BEKTOpA Ha YHCIIO»

93. | Pasnokenue BekTopa 1o Oasucy Tpéx |1 https://resh.edu.ru/
BEKTOPOB, HE JIGKAIIMX B  OJHOW
IUTOCKOCTH.

94. | Pemenne 3amau mo Teme «Pasnoxenue |1 https://resh.edu.ru/
BEKTOpa MO 0a3ucy TpEX BEKTOPOB, HE
JISKaIUX B OJHOM INIOCKOCTHY

95. | CkansipHOE MPOU3BE/ICHHE 1 https://resh.edu.ru/

96. | Pemenne 3amau mo Teme «CkamspHoe |1 https://resh.edu.ru/
MPOU3BE/ICHUEH

97. | BeluncieHue yriia Mexa1y BeKTOpamMu B 1 https://resh.edu.ru/
HPOCTPAHCTBE.

98. | Pemenne 3amay mo Tteme «Bprumcienue |1 https://resh.edu.ru/
yrila MEKIy BEKTOPAMHU B ITPOCTPAHCTBE)

99. | [Ipocreiimue 3aaa4n ¢ BEKTOPAMHU. 1 https://resh.edu.ru/

100. | O606menne 1o  Tteme  «CkamsipHoe |1 https://resh.edu.ru/
MPOU3BE/ICHAE

101. | IBmxenus mpoctpancTBa. Otoopakenus. | 1 https://resh.edu.ru/
JIBroxeHust ¥ paBeHCTBO ¢uryp. O0mmue
CBOMCTBA JBIKECHUM.

102. | Bujbl ABWKCHU: MapaieabHbIi nepeHoc, | 1 https://resh.edu.ru/
[ICHTpaJIbHAs, 3ePKaIbHas CHMMETPHSL.
OBIHIEE KOJIMYECTBO YACOB IIO | 102

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHME 110 TEOMETPUMU 11 KJIIACC

Tema ypoxka KomnuecTtBo yacos Hata DIJIEKTPOHHBIE
U3y4CHHS (mdpoBsie)
BCer |KOHTpO | ITpakTu 00pa30BaTeIbHbIC
0 JIBHBIC | €CKHUE pecypesI
paboThI | paboTHI
[ToBTOpeHue: KoopauHAThl BekTopa | 1 0 https://resh.edu.ru/
Ha IIOCKOCTH M B IIPOCTPAHCTBE.
2. | CkansipHOE MpoU3BeicHHEe BEKTOpoB. | 1 0 https://resh.edu.ru/
3. | Beruucnenue yria mexay Bekropamu | 1 0 https://resh.edu.ru/
B IIPOCTPAHCTBE.
4. Pemenue 3anay mmo teme 1 0 https://resh.edu.ru/
«Bprancnenue yria Mexay
BEKTOPaMH B IPOCTPAHCTBE
5. | YpaBHeHHE IPSIMOIA, TPOXOASAIICH 1 0 https://resh.edu.ru/
Uepe3 IBE TOUKH.
6. | YpaBHCHHUE IJIOCKOCTH, HOPMAJIb 1 0 https://resh.edu.ru/
7. | YpaBHCHHE IJIOCKOCTH B OTPE3Kax 1 0 https://resh.edu.ru/
8. | BexkropHoe mpou3BeIeHUE. 1 0 https://resh.edu.ru/
9. | JIuneiiHble HEpaBeHCTBa, MHUHEHHOe | 1 0 https://resh.edu.ru/
pOrpaMMHUPOBAHUE
10. | AHanMTHYECKHE METOJIbI pacuéTa 1 0 https://resh.edu.ru/
yriia Mex1y IpsIMbIMHU U
TUTOCKOCTSIMH B MHOTOTPaHHHKAX.
11. | Pemienwue 3a7a4 1mo TemMe: 1 0 https://resh.edu.ru/
«AHaIUTHYECKHE METOIbI pacuéra
yTiia MEKIY MPSIMBIMA H
IUIOCKOCTSIMH B MHOTOTPaHHHKAX)
12. | ®opmyna pacCTOSIHUS OT TOYKH JI0 1 0 https://resh.edu.ru/
IUTOCKOCTH B KOOP/IMHATAX.
13. | Pemenue 3amau no teme: «Popmyna |1 0 https://resh.edu.ru/
PACCTOSIHUSI OT TOYKH JIO TIOCKOCTH
B KOOPIUHATAX)»
14. | HaxoxaeHue pacCTOSIHUM OT TOUKU 1 0 https://resh.edu.ru/
710 TJIOCKOCTH B KyOe U MpaBUIIbHOM
nUpaMuse
15. | Kontpoabnas padora Ne 1 mo |l 1
pasaeny AHaJIMTHYECKASA
reoMeTpusi
16. | CedeHust MHOrOTpaHHHKOB! 1 0 https://resh.edu.ru/
CTaHJapPTHBIC MHOTOIPAaHHUKH.




17. | Meron CIIE/IOB, CTaH/IapTHBIC https://resh.edu.ru/
TUIOCKOCTH
18. | IlepeceueHus IpsSAMBIX M IUIOCKOCTEH https://resh.edu.ru/
19. | [MapasienbHbie MPSIMbIC U https://resh.edu.ru/
IUTOCKOCTH: TTapaJlICIbHBIC CCUCHUSI
20. | Pacuér oTHOUICHUIA, yIIIbI MEXKIY https://resh.edu.ru/
CKPEIIUBAOIIUMHUCS MPSIMBIMU
21. | PemeHnue 3ama4 o teMe https://resh.edu.ru/
«[TapannenbHble IPSMBIE U
IUIOCKOCTH: TTapaJlIC/IbHBIC CCUCHUS»
22. | IloBTopenue no Teme «Pacuér
OTHOIIIEHHM, YTIIbI MEXKTY
CKPEIIHBAOIIUMHUCS TTPSIMBIMI)
23. | [lepneHaUKYISIpHBIC TPSMBIC U https://resh.edu.ru/
IUIOCKOCTH
24. | CtaHmapTHbIC napsl
NEPIEHIUKYISIPHBIX TUIOCKOCTEH U
PSMBIX, CUMMETPHHU
MHOTOTPaHHHKOB
25. | Pemenue 3a1a4 o TeMe https://resh.edu.ru/
«[lepreHOUKYNISAPHbIE  TpSIMbIE |
TUTOCKOCTHD
26. | Pemenue 3a1a4 o TEME https://resh.edu.ru/
«CraHmapTHbIC napsl
MEPIEHIUKYISIPHBIX TUIOCKOCTEH U
PSMBIX, CUMMETPHHU
MHOTOTPAaHHHKOBY
27. | Teopema o TpEX MepHEHIUKYIAPAX https://resh.edu.ru/
28. | Beruncnenus TUTAH B https://resh.edu.ru/
MHOTOTPaHHHKaX
29. | Pemrenue 3amau mo teme «Teopema o https://resh.edu.ru/
TPEX MEPICHINKYIIAPAX, BHIYUCICHUS
JUTMH B MHOTOTPaHHHKAX)
30. | KouTpoubHas pa6ora Ne 2 o Teme
«IlepneHIUKYIAPHbIE TPAMbIE M
MJI0CKOCTHY
31. | O0Bém Tena. O0BéM https://resh.edu.ru/
OPSIMOYTOJIBHOTO TapalieenuIe/ia.
32. |3amauun 00 yaBOCHHH KyOa,. https://resh.edu.ru/
33. |[3amaun o0 KBagpatype KybOa; o https://resh.edu.ru/

TPUCEKLIUH yTia




34.

CrepeomeTrpuueckue 3a/ayu,
CBSI3aHHBIE c 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeIIeTUIIe/1a.

https://resh.edu.ru/

35.

[TpuknaaHbie 3ama4M, CBA3aHHBIE C
BBIUUCIIEHUEM 00BéMa
PSIMOYTOJIBHOTO MapaJuIeyIenuIie/a.

https://resh.edu.ru/

36.

O0BEM IPSIMOM MPU3MBI.

https://resh.edu.ru/

37.

CrepeomeTrpuueckue 3ajauu,
CBSI3aHHBIE C BBIYMCIIEHHEM O00BEMOB
NPSAMOU MPU3MBbI

https://resh.edu.ru/

38.

Pemenne 3amau mo teme «OQO0BEM
MIPSIMOM TIPU3MBI»

https://resh.edu.ru/

39.

[Ipuknanueie 3amayu, CBSI3aHHBIE C
00BEMOM MIPSIMON TTPU3MBI.

40.

Beruucienue  0o0bEMOB  TEII  C
IIOMOIIBIO OIpeIEIEHHOTO
HMHTETpaja.

41.

O0BémM HAKJIOHHOU TIPU3MBEI,
OHPaMUJIBL.

https://resh.edu.ru/

42.

[Ipumenenne o0BEMOB. Brruncienue
pacCTOsIHUSA 10 IIIOCKOCTH

https://resh.edu.ru/

43.

®dopmyna 00BéMa MMUPAMU/IBI.
OtHomeHne 00OBEMOB MHUPAMHI C
0OIIIUM yTIIOM.

https://resh.edu.ru/

44.

CrepeomeTrpuueckue 3aa4u,
CBSI3aHHBIE C O0BEMaMU HAKJIOHHOMN
MIPU3MBI, TUPAMU/IBI

https://resh.edu.ru/

45.

Pemenne 3agau no reme «Popmyna
o0béMa mmpamuabsl.  OTHOIIEHUE
00BbEMOB NMUPAMHU/J] C OOIIUM YTIIOM»

https://resh.edu.ru/

46.

[TpuknaaHble 3aa4u 11O TEME
«OO0BEMBI TEN», CBSI3aHHBIE C
00BbEMOM HAKJIOHHOW MPU3MBI,

https://resh.edu.ru/

47.

[ToBTopenne mno Teme «OOBEM
HAaKJIOHHOMN MPHU3MBI»

https://resh.edu.ru/

48.

[unuHapuaeckas ITOBEPXHOCTb,
oOpasyomiye LUJIUHIPUYECKOU
noBepxHocTh. L{umuuap.

https://resh.edu.ru/

49.

IIpssMo¥t KpyroBOM LUIMHAD

https://resh.edu.ru/

50.

Hnomam; MOBCPXHOCTHU NUJIMHAPA.

https://resh.edu.ru/

51.

Pemenue 3amau mo teme «llmomans
MOBEPXHOCTH LIMJTUHIPA

https://resh.edu.ru/




52. | Konnueckas MOBEPXHOCTH, | 1 0 https://resh.edu.ru/
oOpasyromue KOHMYECKOU
nosepxHoctu. Konyc.
53. |Ceuyenne  KOHyca  ILUIOCKOCTBIO, | 1 0 https://resh.edu.ru/
rapasuieabHON IJIOCKOCTH
OCHOBaHMS.  YCEUEHHBI  KOHYC.
N300pakeHre KOHYCOB M yCEUEHHBIX
KOHYCOB.
54. |Ilnomans OOKOBOW mMOBepXHOCTH H |1 0 https://resh.edu.ru/
IIOJIHOYW ITOBEPXHOCTH KOHYCA.
55. | Pemenue 3amau mo teme «llmomans | 1 0 https://resh.edu.ru/
OOKOBOW TIOBEPXHOCTH M TIOJIHOH
MOBEPXHOCTH KOHYCa»
56. |IloBropenne  tembl  «Ilmomans |1 0 https://resh.edu.ru/
OOKOBOI TIOBEPXHOCTH W IOJHOH
MOBEPXHOCTU KOHYCa»
57. | Crepeomerpuueckue  3amgaun  Ha | 1 0 https://resh.edu.ru/
JOKa3aTeIbCTBO M BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN UWIMHAPA,
KOHYCa.
58. | [IpukiagHbie 3a7a4u, CBSI3aHHBIC C 1 0 https://resh.edu.ru/
LVJTIHIPOM.
59. | KonTpouasHas padora Ne 3 mo teme |1 1
«Tena Bpamenus»
60. | Cdepa u map. 1 0 https://resh.edu.ru/
Ilepeceuenne cdepsl MU 1mapa ¢
mIockocTero.  Kacanme 1mapa wu
cheppl  mIOCKOCTBIO. Bux  wu
n300paxkeHue mapa.
61. | YpaBHeHue chepsi. 1 0 https://resh.edu.ru/
62. |Ilmomanp chepsl u e€ yacTei. 1 0 https://resh.edu.ru/
63. | Cummerpus chepsl u mapa. 1 0 https://resh.edu.ru/
64. | Crepeomerpuueckue 3amaun  Ha |l 1
BBIUHCJICHHE, CBSI3aHHBIE CO C(Epoi,
MOCTPOEHHEM ee CeYCHU I
TUIOCKOCTBIO.
65. | Crepeomerpudueckne  3amaun  Ha |1 0
BBIYHCJICHUE, CBS3aHHBIC C IIApOM,
TIOCTPOCHUEM €ro CEYEHUI
TUIOCKOCTBIO.
66. | Crepeomerpuyeckue 3amaun  Ha |l 0 https://resh.edu.ru/

J0Ka3aTelnbCTBO,  CBSI3aHHBIE  CO
chepoit U MApOM, TOCTPOSCHUEM HUX
CEYEHU MIOCKOCTHIO.




67.

HpI/IKHaI[HBIG 3aJa4yu, CBsA3aHHBLIC CO
cdhepoil u mapom.

https://resh.edu.ru/

68.

[ToBTOpEHMUE: OKPYKHOCTb Ha
IJIOCKOCTH, BBIUHCIICHUS B
OKPY>KHOCTH, CTaHJIapPTHBIE TTOA00HS

https://resh.edu.ru/

69.

Konrtposabnasi paGora Ne 4 mo
Teme «Cdepa u map»

70.

Pazanunsie KOMOUH allnu TCI
BpalICHUA 1 MHOTOT'PaHHUKOB.

https://resh.edu.ru/

71.

3amaun oo  TeMe «Tema wu
MTOBEPXHOCTH BPAILICHUS

https://resh.edu.ru/

72.

O0bém 1mmHApa. Teopema 00
00BEME MPSAMOTO MIITUHAPA.
Ilmomann OOKOBOM W HOJHOM
MMOBEPXHOCTH IIMIIHH/PA

https://resh.edu.ru/

73.

Brruucienune 00BEMOB Ten c
TIOMOIIIBIO OIPENEIIEHHOTO
unTerpana. O6bpEM KoHyca.

https://resh.edu.ru/

74.

Ilmomann OOKOBOM W HOJHOM
MMOBEPXHOCTU KOHYCA.

https://resh.edu.ru/

75.

CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C BBIYHCIIEHHEM O00BEMOB
LIUIIMHAPA, KOHYCA.

https://resh.edu.ru/

76.

[Ipukiaguple  3amaud 1O TeMe
«O0BEMBI U TIIOLIAIN TTOBEPXHOCTEH
ten. OOBEM 1mIapa ¥ IIAPOBOIO
cektopa. Teopema 06 00BEMe miapa.

https://resh.edu.ru/

77.

[Tnomane chepsr.

CrepeomeTrpuueckue 3aauu,
CBSI3aHHBIE C BBIUMCIEHUEM OO0BEMOB
rapa, 1apOBOT0 CErMeHTa,

rapoBOIro CEKTopa.

https://resh.edu.ru/

78.

HpI/IKHaJIHI)Ie 3aJa4yu I10 TEME.
«O0BEMBI  TENm», CBA3aHHBIE C
00BEMOM TI1apa U TJIOMABI0 CHEPHI.

https://resh.edu.ru/

79.

CooTHOIIEHNS MEXIYy IUIOMAIIMU
MOBEPXHOCTEN U o0BEMamu
MOAOOHBIX TEJ.

ITonoOHBIE Tenma B MPOCTPAHCTBE.
N3menenue o0bEMa npu nogo0uu

https://resh.edu.ru/

80.

KonTpoabHass padora Ne 5 mo
TeMe «Bbluncienne 00bEMOB TeJl 1
II0IIA/leH MOBEPXHOCTEH»

81.

[ToBTopenne  tembl  CkajsipHOE

https://resh.edu.ru/




MMPOU3BCACHUC BCKTOPOB

82. | IloBropenue Tembl Beruncinenue yria | 1 https://resh.edu.ru/
MEX]y BEKTOPaMH B IIPOCTPAHCTBE

83. | Pemrenue 3aau mmo teme 1 https://resh.edu.ru/

84. | Peurenue 3amau. 1 https://resh.edu.ru/

85. | [loBropenue Tembl Teopema o Tpéx | 1 https://resh.edu.ru/
HEePICHIUKYIIApax

86. | IloBTOpeHME TEMBI BHIYMCICHUS 1
JUTUH B MHOTOTPaHHHUKAX

87. | Pemenue 3amauy. 1

88. | Pemenue 3anau. 1 https://resh.edu.ru/

89. | KonrpoabHasi padora Ne 6 mo teme | 1
«I'eomerpus 10 — 11 kiaacce»

90. | [oBropenue Tembr O0BEM mpu3mbr | 1 https://resh.edu.ru/

91. |IloBropenue Tembl OOBEM 1 https://resh.edu.ru/
HPAMUJIBL.

92. | Pemenue 3ama4 o teme «O0bEM 1 https://resh.edu.ru/
MUPaAMHUIBI»

93. | Pemenue 3amau no teMe «O0BEM 1 https://resh.edu.ru/
MPU3MBD)

94. | [NoBropenue Tembl «ILmomaas 1 https://resh.edu.ru/
OOKOBO# MOBEPXHOCTH

95. | [NoBropenue Tembl «Ilmomiaas 1 https://resh.edu.ru/
MOJTHOM MMOBEPXHOCTH KOHYCa»

96. | [loBropenue temsl «Ilnomans chepst | 1 https://resh.edu.ru/
U €€ JacTen».

97. | Cummerpus cdepsl H mIapa. 1 https://resh.edu.ru/

98. | Pemenue 3amau 1 https://resh.edu.ru/

99. | IloBropenue Tembl «O0BEM 1 https://resh.edu.ru/
nunuHapa. Teopema 06 00bEME
OPSIMOTO LHJIHH/IPA.

100. | [ToBTopenue temsl «Ilnomanu 1 https://resh.edu.ru/
OOKOBOM U MOJIHON MOBEPXHOCTH
[THHIPAY.

101. | Pemenne 3amau. 1 https://resh.edu.ru/

102. | Pemmenwne 3amad. 1
Hroro 102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA
I'eomerpus. Aranacsan JI.C., byry3os B.®., Kagomies C.b. u ap.

METOIUYECKHE MATEPHUAJIBI J1JISA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edu.skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/

MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHME

HaGopb! mpocTpaHCTBEHHBIX GUTYP.
JlabopaTopHbIif HAOOP AJIsT U3TOTOBJICHUS MOJICIICH IO MaTeMaTHKE

OBOPYAOBAHMUE J1JIs1 TIPOBEAEHUSA JIABOPATOPHBIX U IPAKTUYECKUX PABOT

JIuneiika, kapanjanmi.



HEJIX U3YYEHUSA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA»

YueOHublii Kypc «BeposSTHOCTP U CTAaTUCTHKA» YDIyOJIEHHOTO YPOBHS — SIBIISIETCS
MIPOJIOJKEHUEM U PA3BUTHUEM OJHOMMEHHOIO yuyeOHOro Kypca yriayOn€HHOro ypoBHS OCHOBHOM
mikosibl . Kypc npennasnades uist popMHUpOBaHUs y OOyUYaIOIIMXCS CTAaTUCTHYECKOM KYJIBTYyphl U
IIOHMMaHHs POJU TEOPUU BEPOATHOCTEM KaK MareMaTHYe€CKOIO HMHCTPYMEHTA Ui H3y4CHUs
CIly4yalHBIX COOBITHH, BeIWYMH U mpoueccoB . [lpu wm3ydeHuum Kypca oOoramarTcs
HNPEICTABICHHS YYalllUXCs O METOAAaX  MCCIENOBAaHMSA  HM3MEHYMBOIO  MHpa, Pa3BUBACTCS
IMOHMMAaHHE 3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYE€CKHX METOJOB IMO3HAHUA KaK HEOThEMIIEMOM
4acTU COBPEMEHHOIO €CTECTBEHHOHAYYHOIO MHUPOBO33PEHHUS .

ConeprkaHue Kypca HalpaBiI€HO Ha 3aKpEIUICHUE 3HAHUN, IOJIYyYEHHBIX NPU HU3y4YEHUHU
Kypca OCHOBHOM IIKOJbI M Ha pPa3BUTHE MPEACTABICHUNM O CIyYalHbIX BEIWYMHAX H
B3aMMOCBS35IX MEXJy HUMH Ha BaXKHBIX IIPUMEpPAX, CHOKETBl KOTOPBIX IIOYEPIHYTBHI U3
OKpY’KaroIllero Mupa . B pesynbsrare y o0ydaromuxcst JOJKHO cpOpMHUPOBATHCS IIPEACTaBICHUE O
HanOosiee ynoTpeOUTENbHBIX H OOIMIMX MAaTEMaTUYECKUX MOJEISIX, UCIIOIb3YEMBbIX JUIsl ONUCAHUS
AHTPONOMETPUUECKUX U JieMorpaUyecKUxX BEJIMYMH, IOIPEIIHOCTe B pa3iuyHble poja
M3MEPECHUSX, IMTEIBHOCTH OE30TKa3HOH pPabOThl TEXHHUYECKUX YCTPOMCTB, XapaKTEPUCTHK
MacCOBBIX SIBJICHUH M IIPOLIECCOB B oOlIecTBE . YUYeOHBIN Kypc siBisseTcss 6a30il Ui OCBOCHUS
BEPOSITHOCTHO-CTaTUCTUYECKUX METOJOB, HEOOXOIUMBIX CIICIIHATUCTAM HE TOIBKO HH)KCHEPHBIX
CHELUAIBHOCTEH, HO TaKXe COLMAJIbHBIX M IICUXOJIOTMYECKHUX, IIOCKOJIBKY COBPEMEHHBIE
0OIIIeCTBEHHbIE HAyKW B 3HAYMUTEIHLHON MEpe MCHOJB3YIOT anmapar aHajii3a OOJIbIINX JAaHHBIX .
IlenTpanbHyl0 YacThb Kypca 3aHUMAeT OOCYXJIEHHME 3akoHa OOJbIIMX YHCEl —
(yHIaMEHTAJIBHOTO 3aKOHA MPHUPOABI, UMEIOIIEr0 MaTeMaTHIECKyIo (popMaInu3amuio .

B cooTBercTBUUM C yKa3aHHBIMHU LIEISIMU B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTAaTUCTUKA» CPEIHEN IIKOJIbI Ha yIiIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE COZEp KaTEIbHbIC
nuHuu: «CiyyaliHbple COOBITHUSL U BepoSTHOCTU» M «CilydaliHble BEJIMYMHBI M 3aKOH OOJIBIIMX
qHCEID» .

I[ToMUMO OCHOBHBIX JMHHUHW B KypC BKJIIOUEHBI 3JIEMEHTBI TE€OpPUM TIpadoB U TEOPHUH
MHOKE€CTB, HEOOXOJMMBIE ISl MOJHOLIEHHOIO OCBOEHMS Marepuaia JaHHOTO y4eOHOTo Kypca U
CMEKHBIX MaTeMaTH4YeCKUX YYEOHBIX KYpCOB .

Conepxxanne auHUM «Ciy4yaliHble COOBITUSI UM BEPOATHOCTHY» CIYKUT OCHOBOW s
(hopMUpOBaHUS MPEJCTABICHUH O paclpeleIeHUN BEPOSATHOCTEH MEXy 3HaUYSCHUSMH CITy4alHbIX
BEJIMYMH. BaXXHYI0 4acTh B 3TOU COJIEPKATEIbHOM JINHUH 3aHMMAaET U3YyUYEHUE I€OMETPHUIECKOTO
1 OWMHOMHAJIBHOIO paclpeleleHUd M 3HAKOMCTBO C HUX HENPEpbIBHBIMM aHAJOraMH —
IOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCHpPEICIICHUSMH .

TeMpl, CBsI3aHHBIE C HEIIPEPBIBHBIMU CIIy4YaWHBIMU BEJIUYUHAMHU U PACIPEACICHUSIMU,
AKIEHTHUPYIOT BHUMAHHWE IIKOJbHUKOB HA OINMCAHWM W HW3YyYEHHUHU CIIy4YalHBIX SIBICHUH C
MIOMOIIbI0 HENPEpbIBHBIX (PyHKIMHA. OCHOBHOE BHHUMAaHHE YJEJsAeTCsl IOKa3aTeIbHOMY U
HOPMaJILHOMY PAaCHpeneIICHUSIM .

B kypce mpenycmarpuBaeTcsi O3HAKOMUTEIBHOE H3Yy4YEHHUE CBS3U MEXKIY CIy4aliHBIMU
BEJIMUYMHAMHM U ONHKCAHUE OJTOM CBSI3M C TIOMOUIBIO KO3(PUIMEHTa KOppeIsiiMu U €ro
BHIOOPOYHOrO0  aHajiora. OTH d3JEMEHTHl COJAEp)KaHUs pa3BUBAIOT TeMy «/luarpammsl
pacceuBaHus», W3YYEHHYKO B OCHOBHOW IIIKOJIE, U BO MHOIOM OIIMPAKOTCS HA CBEACHUS W3
KypCOB aJreOpbl U T€OMETPUH .

Emeé onuH 351eMeHT coaepkaHusl, KOTOPBIN ITpeIaraeTcsl Ha O3HAKOMUTEIIBHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CIyYaiiHBIX HE3aBUCUMBIX COOBITHM, HACTyNAIOIIMX B €IUHUILY BPEMEHHU .
O3HakOMJIEHHE C pachpeieieHUeM BEpOsITHOCTEH KOJIMYEeCTBa TaKUX COOBITUM HOCHUT
Pa3BUBAIOIIUI XapaKTep U SBISETCS aKTyaJbHbIM JUIsl OyyIIMX aOUTYpPUEHTOB, MOCTYHAIOIIUX Ha
yueOHbIe CTIEHAaTIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HayKaMH, IICUXOJIOTHEN U yIIpaBIeHUEM

MECTO KYPCA B YYEBHOM IIJIAHE
B yueOHOM maHe Ha Wu3y4YeHHE Yy4YeOHOro Kypca «BeposSTHOCTh U CTaTUCTHKa» Ha
yrnryOl€HHOM ypOBHE OTBOAMTCS 1 ydeOHBIM Yac B HENENIO0 B TEYCHHE KaXKIOTO rojia OOydYeHHUsI,
Bcero 68 y4eOHbIX 4acoB .



COJAEP/KAHUE YYEBHOT' O KYPCA (I10 TOAAM OBYYEHUA)

10 knace

I'pad, csa3ubIM rpad, myT B rpade: nukisl U nenu . CreneHs (BaJeHTHOCTh) BEPIIUHEI .
I'padbr Ha miockocTu . JlepeBbs .

City4aiinble SKCIIEpUMEHTHI (ONBITBI) U CIly4aliHbIE COOBITUS . DJIEMEHTapHBIE COOBITHS
(ucxonpl) . BeposTHOCTh cilydailHOro coObITHUs . BIM30CTh YacTOTHI U BEPOSITHOCTU COOBITHH .
CryqaiiHble ONBITHI ¢ PAaBHOBO3MO)XHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH .

Onepauuu Haja COOBITHSIMU: MepecedeHue, 0ObeIUHEHNUE, TPOTUBOIOIOKHBIE COOBITHS .
Juarpammel Ditnepa . @opmyra CI0KEHUSL BEPOSITHOCTEH .

VYcnoBHasg BEpOSTHOCTh . YMHOMKEHHE BEpPOSITHOCTEH . JlepeBO CiydyailHOro SKCIEpUMEHTa .
dopmyna nonHOM BepostHOCTH . Dopmyna baiieca . HezaBucumbie cOOBITHS .

bunapHbIii crydaiiHbINA ONBIT (MCIIBITAHUE), YCIIEX U Heyada . He3aBuCHMBbIE UCTIBITAHUS .
Cepusi HE3aBHCUMBIX HUCIIBITAHWA 10 mepBoro ycmexa . IlepectanoBku u daxropuan . Yucio
couetanuii . Tpeyronsuuk Ilackans . @opmyna 6mHoma HrroToHA .

Cepuss He3aBUCUMBIX ucnbiTaHud bepnymnu . ChywailiHelii  BbIOOp U3 KOHEUHOMU
COBOKYITHOCTH .

Cnyuaiinas BenuuuHa . Pacmpenenenue BeposiTHOcTed . Juarpamma pacripenesieHus
Onepauun Haj ciy4allHbIMM BeJIM4YMHaMu . buHapHas ciydaiiHasg BennuuHa . [Ipumepsl
pacrpeiesieHHi, B TOM YUCJIE TEOMETPUUYECKOEe U OMHOMUAIBHOE .

11 knace

CoBMecTHOE pacmpeielieHue JBYyX CIy4YalHBIX BeaWuuH . HeszaBucumble ciiydaiiHbie
BEJIMYUHBI .

Maremarnueckoe OXXHUJaHUE ClaydaliHOM BeauuuHbl (pacupexaenenus) . Ilpumepst
IIPUMEHEHHS] MaTeMaTH4YeCKOro O’KMJIaHMs (CTpaxoBaHMe, joTepes) . MaTteMaTuyeckoe OxXugaHue
OMHapHOW CiIy4dailHOM BeJIMYUHBI . MaTeMaTHuuecKoe OKUJAHUE CYMMbl CIIy4YailHbIX BEJIMYMH .
MareMaTrnyeckoe 0XHaaHue FeoOMeTpUIECKOro ¥ OMHOMHUAJIBHOTO paclpeeeHuN .

Jucnepcuss ¥ cTaHAapTHOE OTKJIOHEHUE CIIydyalHOM BeJWYMHBI (pacrpeneseHusl)
Jucniepcuss OMHapHOW cilydaliHOI BenWYMHBI . MaTeMaTH4ecKkoe OXHIaHUE IMPOU3BEICHUS U
JUCTIEPCUsl CYMMbl HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH . Jlucniepcust U cTaHIapTHOE OTKJIOHEHUE
OMHOMMAIBHOTO pacrpezeneHus . Jlucrepcus M CTaHIAPTHOE OTKJIOHEHHE TIeOMETPUYECKOIo
pacnpenesneHus .

HepasenctBo YUeObnuéBa . Teopema YeosiméBa . Teopema bepuynnu . 3akoH 60IbLINX
yucen . Bpibopounslii meTon uccienoBaHuil . BpiOopounble xapakTtepucTuku . OlieHuBaHUE
BEPOSITHOCTH COOBITHS MO BBIOOPOYHBIM JaHHBIM . [IpoBepka MpOCTEHIINX TUIIOTE3 ¢ TOMOIIBIO
W3YUYEHHBIX paclpeeseHUH .

HenpepeiBHbIE ciydaiiHble BenuuuHbl . [Ipumepsl . DyHKIMSA NIIOTHOCTH BEPOATHOCTH
pacupenenenus . PaBHOMepHOe pacmpeneleHHe U €ro CBoicTBa . 3ajayd, NPUBOASILINE K
IIOKA3aTeJIbHOMY pPaCHpENesICHUI0 . 3aJadd, NPUBOISIINE K HOPMAJIBHOMY pacCHpenciIEHUIO
@yHKIUS TUJIOTHOCTU BEPOSITHOCTH IIOKA3aTeNbHOTO pacnpeneseHus, (QyHKIUsS IUIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO pacrpeneyieHuss . OyHKIMSA IIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacpenesneHus .

[TocnenoBaTelbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHH . 3anadu, NOPUBOIAIINE K
pacnpenenenuto Ilyaccona .

KoBapuanuss nByx ciydaliHbpix BenuuuH . KosgduuueHT IUHEHHONW KOppensuuu
CoBMecTHbIE HaOMIOEHUS JIByX BeJMUMH . BeIOOpouHBIi KO3 duiment koppensauuu . Paznunune
MEXAYy JIMHEMHOW CBA3bIO U NMPUYMHHO-CJIEICTBEHHOW CBs3bl0 . JIMHEWHas perpeccus, MeETO[
HAaUMEHBIINX KBaJpaToOB .

IVIAHUPYEMBIE TIPEIMETHBIE PE3YJIBTATBI OCBOEHUSI PABOYEN
IMPOT'PAMMBI

(I10 'OJAM OBYYEHMUA)

OcBoenne y4eOHOro Kypca «BeposSTHOCTh M CTaTHUCTHKa» Ha YPOBHE CPEIHEr0 OOIEero
o0Opa3oBaHusl JIOJDKHO OOEeCHeurBaTh JOCTHXKEHHUE CIEAYIOIIUX IPEAMETHBIX 00pa30BaTEIbHbBIX
pEe3yIabTaTOB:



10 xaacc

— CB00OOIHO OIepUpoBaTh MOHATUAMU: rpad, MIOCKUM Trpad, CBA3HBIN Tpad, NyTh B
rpade, 1enb, LIUKI, JEePEBO, CTENEHb BEPIINHBI, AEPEBO CIYy4ailHOTO SKCIIEPUMEHTA .

— CBOOOIHO oOIEepUpOBaTh MOHATHSMHU: CIyYalHBIM SKCIIEPUMEHT (OMBIT), CllydaiiHOE
coObITHE, 3JIEMEHTApHOE CiydailHoe coObITHE (PJIEMEHTApHBIM MCXOJ) CIy4alHOTO OIbITA;
HaXOAUTh BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU .

— Haxonuts u popmynupoBarh cOObITHS: NIepeceueHrne, OObEAMHEHUE JaHHBIX COOBITHH,
coObITHE, TMPOTHUBOMOJIOKHOE JTaHHOMY; HCIOJIb30BaTh JHArpaMmbl Oijepa, KOOPIAMHATHYIO
NpsAIMYIO JUIsl  pEeLIeHUs 3ajad; I0Jb30BaThbcsl  (OpMyYIOMl CIOKEHMs BEpOSTHOCTEH JUIs
BEPOSITHOCTEH ABYX U TPEX CIIyYalHBIX COOBITHH .

— OnmnepupoBarb MOHSATUSIMU: YCJIOBHAs BEPOSITHOCTb, YMHOXXEHHE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITUSI, AEPEBO CIIyYaHHOIO SKCIIEPUMEHTA; HaXOAUTh BEPOATHOCTH COOBITUM C
MIOMOIIBIO TIPaBUJIa YMHOXKEHUS, JepeBa CIy4ailHOTO ONBITA, MCIOJB30BaTh (POPMYIy MOJTHOM
BeposiTHOCTH, dopmyny baiieca npu pemeHuu 3agad; onpenessiTh HE3aBUCUMOCTb COOBITUM IO
(dhopmyre 1 o OpraHU3aINH CIIYYalHOTO SKCIIEPUMEHTA .

— IlpumensaTs H3yuyeHHbIE KOMOWHATOPHBIE (GOPMYIBI ISl IMEPEUUCICHUS 3JIEMEHTOB
MHOXKECTB, 3JIEMEHTApHBIX COOBITUM CiIy4yallHOro OIbITa, PpEUIeHUs 3ajJad [0 TEeOopuu
BEPOSITHOCTEH .

— CB00OJIHO OnEepUpPOBATH MOHITUAMU: OMHAPHBIN CIy4alHBIM OMBIT (MCHBITAHUE), YCIEX
1 HeyJaya, He3aBUCHUMBbIEC MCIBITAHUS, CEpUsl UCIBITAHWN; HAXOAUTh BEPOSTHOCTU COOBITHM: B
CEpUM UCIBITAHUN J10 MEPBOTO YCIIE€Xa; B CEPUMU UCIBITAHUU bepHymIu; B onbITe, CBI3aHHOM CO
CIIy4alHbIM BBIOOPOM M3 KOHEUHOH COBOKYITHOCTH .

— CBoOonHO omnepupoBaThb IOHATUSAMU: CllydaliHasi BEJIMYMHA, paclpe/ielieHue
BEPOSITHOCTEN, AMarpaMma paclpezeseHusi, OMHapHas cilydaiiHas BeJIWYUHA, FeOMEeTpUYecKoe,
OMHOMUAJILHOE PACIPE/ICIICHUE .

11 kaace

— OmnepupoBaTb MOHSATHUSIMU: COBMECTHOE pACIpEAEICHHUE JBYX CIyYalHBIX BEJINYMH;
WCIIOIb30BaTh TaONMIly COBMECTHOTO pachpe- JeJeHHs [BYyX CIy4ailHbIX BEJIWYMH IS
BBIJICJICHUSI PACIPE/ICNICHUs KaXJ0il BEJIWYMHBI, OIpPEIEJICHUS HE3aBUCHUMOCTH CIIyYalHBIX
BEJIMYMH .

— CBOOOJIHO ONEPHUPOBATH MOHIATHEM MATEMATUYECKOTO OXKUAAHUS CIydailHON BETMYUHBI
(pactipenenenus); NPUMEHSATh CBONCTBA MaTEMAaTHMYECKOIO OXHUIAAHUS NPU PEIIeHUM 3ajad;
BBIYUCIISAITh MAaTEMAaTUYECKOE OXKUIaHNE OMHOMHAIBLHOTO M T€OMETPUYECKOT0 pacipeiesieHuH .

— CB00O/IHO OnEepUpOBATH MOHITUAMU: JUCIIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHUE CIITy4yalHOMI
BEJIMYUHBI; NPUMEHSITh CBOWCTBA JHUCIEPCHM CIy4YalHOW BEIWYMHBI (pacupeicseHus) Ipu
pelIeHNN 3aJa4; BBIYHUCIATH JUCIEPCUI0 M CTAaHJAPTHOE OTKIOHEHHE TI'E€OMETPUYECKOro U
OMHOMMAIBHOTO PACIPENEICHHH .

— BpruncnsaTte BBIOOpPOYHBIE XapaKTEPUCTUKKW IO JAHHOM BBIOOpPKE M OLIEHUBATH
XapaKTEPUCTUKU TEHEPAIbHOM COBOKYNMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEpUCTUKAM
OuenuBarh BEPOSITHOCTH COOBITUM M MPOBEPSATH MPOCTEHIINE CTAaTUCTUYECKUE TUIOTE3bI,
IIOJIb3YSICh U3YUYEHHBIMU PACIIPEICIICHUSIMH .

TEMATHUYECKOE IINTAHUPOBAHHUE KYPCA TEOPUS BEPOATHOCTH

Ne Hanmenosanue pa3ziesioB U TEM IPOrpaMMBbI KonuuecTBo yacoB SHCKTpOHHI)IC
n/n (undpossie)
BCEro KOHTpPO IIPaKTUYECK O6paBOBaTeJIbeIe

JNbHBIC | He PaboThl | pecypchl
paboThI

Paznen 1. DnemenTs! Teopun rpadoB




1.1

I'pad, cBs3HBI Tpad, NpeacTaBIEHUE 3adadydl C
MOMOIIBIO Tpada.

https://resh.edu.ru/

1.2.

[Tyts B rpade. Llenn u uukisl . 'padpl HA MITOCKOCTH.

https://resh.edu.ru/

1.3.

JlepeBo ciny4ailHOTrO SKCIIEpUMEHTa

https://resh.edu.ru/

Hroro no pazgeny

Paznen 2. Ciydalinble ONbITHI, Cy4dailHble COOBITUS U
BEPOSITHOCTH COOBITUI

2.1.

CiydaifHbple SKCHEpUMEHTHI (OMBITHI) W CIy4YalHbIE
COOBITHS.

https://resh.edu.ru/

2.2.

DneMeHTapHble coObITHS  (HMcXonbl). BeposTHOCTH
CIIy4alHOTO COOBITHSI.

https://resh.edu.ru/

2.3.

BepostHocTn coOBITUH B OIIbITaX c
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

https://resh.edu.ru/

Hroro no pasaciny

Paznen 3. Onepauuu Haji MHOKECTBAMU U COOBITUSAMHU.
CnoxxeHue M YMHOMKEHUE BEpOSITHOCTEH. YclloBHAs
BEpOSATHOCTb. HezaBucrumble coObITHS

3.1

[lepeceuenne, oObEeAMHEHNE MHOXECTB M COOBITHH,
MIPOTUBOMOJIOKHBIE COOBITHS.

https://resh.edu.ru/

3.2.

dopmysia  CIOXKEHUS  BEPOSTHOCTEM. YciaoBHas
BEPOATHOCTh. Y MHOYKEHHE BEPOSITHOCTEM.

https://resh.edu.ru/

3.3.

®opwmyna baiieca. HezaBucrumbie cOOBITHSI.

https://resh.edu.ru/

Uroro no pazneny:

Paznen 4. DnemMeHTh KOMOMHATOPUKHU

4.1.

KomOuHaTopHOE MPaBUIO YMHOKEHHUS.

https://resh.edu.ru/

4.2.

[TepectanoBku u pakropuan. Yucno couetanuil.

https://resh.edu.ru/

4.3.

Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa

https://resh.edu.ru/

Uroro no pazneny:

Paznen 5. Cepum mnocienoBaTelbHbIX HUCIBITAHUM.
Wcnbitanus  bepuymau.  CnywaiiHelii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

5.1.

bunapHbIll ciay4yaiiHbI ONBIT (MCHBITAHHUE), YCIEX WU
Heyava.

https://resh.edu.ru/

5.2

He3aBucuMeble UCTIBITAHUS .
Cepust HE3aBUCHMBIX MCIIBITAHUN JI0 IEPBOTO yCIexa.

https://resh.edu.ru/

5.3

Cepust HE3aBUCUMBIX UCIIBITAaHUN bepHyu.

https://resh.edu.ru/

5.4

Crny4aiinelii BEIOOp M3 KOHEYHOI COBOKYITHOCTH.

https://resh.edu.ru/
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5.5 | [IpakTHueckas paboTta c UCIIOIb30BaHUEM 1 1 https://resh.edu.ru/
AIIEKTPOHHBIX TAOJIHUIT
Htoro no pazneny: 5
Paznen —. CnydaiiHble BEIMYMHBI U PaCIpeleIeHUs
6.1 | CnyuaitHas BenuumHa. PacripenencHue BEpOSTHOCTEH. 2 https://resh.edu.ru/
Juarpamma pacnpeneneHus.
6.2 Onepanuy HaJa CIIy4alHBIMH BeluduHamMu. [Ipumepsr 2 https://resh.edu.ru/
pacupeneneHuid. bunapHas ciydaiiHasi BEJIMYHHA.
6.3 | T['eomerpuueckoe pacmpejeieHue. bBHHOMHATIbHOE 2 https://resh.edu.ru/
pacrpeiesieHue. MaremaTHnueckoe OKU/laHue
CIIy4ailHOM BEJINYMHBI.
6.4 | CoBMecTHOE  paclpeielieHue  JBYX  CIydYalHBIX 2 https://resh.edu.ru/
BenuuuH. Hes3aBucumble  ciydaliHble — BEJIMYHHBIL.
CBoiicTBa MaTEMaTHYECKOT0 0XKUAHMUS.
6.5 | MaremaTu4yeckoe OXUJaHHE OHHAPHOI ClydaliHOI 2 https://resh.edu.ru/
BEJIMYHMHBI. MaremaTtndaeckoe OKU/IaHuE
reoMEeTPUUYECKOro U OMHOMUAIBHOTO pacIpe/leIeHui.
6.6 | Jlucepcusi ¥ craHmapTHOE OTKJIOHEHHe. Jlucrmepcus 2 https://resh.edu.ru/
OuHapHOU CIIy4yalHON BEJINYMHBI. CaoiicTBa
JUCTIEPCHH.
6.7 MareMaTuueckoe  OXKUJAHUE  TPOU3BEACHUS U 2 https://resh.edu.ru/
JMCTIEPCHST CyMMBI HE3aBUCUMBIX CITYYallHBIX BEJTUYMH.
Jucnepcrst OMHOMMAIBHOTO paclpeieNeHusl.
6.8 | IIpakTrueckas pabora c UCIIOJIb30BaHUEM 1 1 https://resh.edu.ru/
AIIEKTPOHHBIX TaOJIHIL
Hroro no pasneny: 15
OBILIEE KOJIMYECTBO YACOB [o| 34 0 2
[TPOI'PAMME
TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA 11O TEOPUH
BEPOSITHOCTH 11 KJIACC
Ne HanmeHoBaHue pazenoB U TeM NPOrpaMmbl KonnuecTtBo uacos ONeKTPOHHBIE
n/m (tmpoBeIe)
BCCro [ KOHTP | MPAaKTUY | oGpa3oBaTEIHHBIC
OJIbH €CKHC pecypcehl
bl€ paboTsl
pabor
bl
Paznen 1. 3akoH OONBIIMX YUCET
1.1. | HepaBencrBo YeoOrbimuéna. Teopema UeObImeBa. 2 0 0 https://resh.edu.ru/
1.2. | Teopema bepuysmu. 3akoH 0oibIIKMX yucen. BeiOOpouHsbit | 2 0 0 https://resh.edu.ru/
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METOJI UCCIIETOBAHUH.

1.3.

[TpakTrdeckas padoTa ¢ HCIOJIB30BAHHUEM 3JICKTPOHHBIX
TaOIUIL

https://resh.edu.ru/

Wroro no pazaeny

Paszen 2. DneMeHTB MAaTEMATHYECKON CTATUCTUKHU

2.1.

['enepanbHas COBOKYNMHOCTh M ClydaifHas BBIOOpKA.
3HAaKOMCTBO C BBIOOPOYHBIMM XapakTepucTukamu. OneHka
CPEIHET0 U JHCIEPCUHU TEHEPaIbHOM COBOKYIIHOCTH C
IIOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTHK.

2.2.

OneHrBaHUE BEPOSITHOCTEH COOBITHI 11O BEIOOPKE.
Crarucrtryueckasi TUIIOTE3a.

https://resh.edu.ru/

2.3

[IpoBepka mnpoCTEUIIMX THUIIOTE3 C TOMOIIBIO CBONCTB
W3YYEHHBIX PaCIPENCICHUN .

https://resh.edu.ru/

2.4

[TpakTrdeckass paboTa ¢ UCHOIB30BAHUEM 3JIEKTPOHHBIX
TadJIUIL

Hroro no pasaceiy:

Paznen 3. HemnpepbiBHbIE — CilydailHble  BEJIIMYMHBI
(pactipenenenusi),  MoOKa3aTeIbHOE W HOPMAaJIbHOE
pacnpeneneHus

3.1.

[Ipumepsl HENPEPBIBHBIX CIyYaWHbIX BEJIMYMH. DyHKIUA
IIJIOTHOCTU BEPOATHOCTH. PaBHOMEPHOE pacnpeneacHue.

https://resh.edu.ru/

3.2.

IIpumepsl 3amad, NPUBOMIIMIMX K IOKA3aTEIIbHOMY U K
HOpMaJbHOMY pacnpegeneHusaM. DyHKIUS IUIOTHOCTH
BEPOSATHOCTHU IOKAa3aTeIbHOIrO pacrpeneneHus. OyHkuus
IIJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOT'O PACIIPECIICHUS.

https://resh.edu.ru/

Uroro no pazneny:

Paznen 4. Pactipenenenue [lyaccona

4.1.

[TocnenoBaTenbHOCTH OJMHOYHBIX HE3aBUCHUMBIX
COOBITH. [Tpumep 3a/1a4u, MIPUBOIAIIEH K
pacupenenenuro Ilyaccona.

https://resh.edu.ru/

4.2

[TpakTideckass paboTa ¢ HCHOIB30BAHHUEM DIIEKTPOHHBIX
TaOIAIL

https://resh.edu.ru/

Uroro no pazneny:

Paznen 5. CBa3b Mex Iy CIydallHBIMU BEIMYUHAMU

5.1

KoBapuanust 1Byx ciydaidlHblx BenuuuH. Kosdduuument
koppensui. CoBMecTHbIE HAOIIOIEHUS IBYX BEJINYMH.

https://resh.edu.ru/

5.2

Br160pouHbIi KOA(DPUITUEHT KOPPETALIUHN.

https://resh.edu.ru/

5.3

Paznuuue MeXay JIMHEHHOHW CBA3bI0O M MNPUYUHHO-
CJIEZICTBEHHOM CBsI3b10. JIMHElHas perpeccusl.

https://resh.edu.ru/
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5.4 [[IpakTHyeckass padoOTa C HCHOJIB30BAaHHEM OJIIEKTPOHHBIXK| 1 https://resh.edu.ru/
TaOJINLI.
HToro 1o pasueny: 6
Paznen 6. O6001IeHNEe M CUCTeMaTH3AIHsI 3HAHUH
6.1 [[IpeacraBiieHue JaHHBIX C TOMOIIBIO TAOJMIL M JHATPAMM. 3 https://resh.edu.ru/
6.2 |OmucarenpHasi CTaTUCTUKA, OMBITHI C PABHOBO3MOXHBIMH| 3 https://resh.edu.ru/
HIIEMEHTAPHBIMU COOBITUSIMH.
6.3  |BerumciieHHe BEpPOSTHOCTEW COOBITHII C mMpUMECHEHHeM| 3 https://resh.edu.ru/
dopMyn u rpaduuecKux MeToJOB(KOOpAMHATHAS IpsMasi,
nepeBo, IuarpamMmma Jumepa).
6.4 |CyuaiiHblc BEJIMYUHBI U PACIPE/ICIICHUS, MaTeMaTHIeCKoe| 2 https://resh.edu.ru/
0KUJAHUE CIIyYaHOMN BEJINYMHBI.
Htoro mo pazneny: 10
34

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHMUE 110 TEOPUU BEPOATHOCTH 10 KJIACC

Tema ypoxka KomnnuecTtBo yacos Hata DIIEKTPOHHBIE
HU3YUCHUA (HI/I(prBI)Ie)
BCCTO | KOHT JHpaKT 06pazoBaTeIbHBIE
pob ecypchl
HbIC p
pabor
bI
1. I'pad, cea3ublii Tpad, mnpeacrasneHue |1 0 https://resh.edu.ru/
3a/1a4¥ C IOMOLIBIO Tpada.
2. [Tyt B rpade. Llenn u nuxiel. I'pader Ha | 1 0 https://resh.edu.ru/
IUIOCKOCTH.
3. JlepeBo ciIy4aitHOro SKCIepHUMEHTA 1 0 https://resh.edu.ru/
4. CnydJaiiHble JKCHepUMEHTHl (OombIThl) |1 0 https://resh.edu.ru/
CIIy4alHbIE COOBITHS.
5. DjeMeHTapHbIC COOBITHS (ucxompl). | 1 0 https://resh.edu.ru/
BeposatHocTh ciiyyaitHOTO COOBITHSL.
6. BepositHocti  coObiThii B ombiTax ¢ |1 0 https://resh.edu.ru/
PaBHOBO3MOXHBIMH ANIEMEHTAPHBIMU
COOBITUSIMU
7. [Tepeceuenue, oObeAMHEHNE MHOKECTB 1 | 1 0 https://resh.edu.ru/
COOBITHIA, TPOTUBOMOJIOKHBIE COOBITHSI.
8. Pemenne 3amau no teme: «llepeceuenwme, |1 0 https://resh.edu.ru/
00beIMHEHNE MHOXKECTB U COOBITHIA,
HPOTHBOIOJIOKHBIE COOBITUS
9. dopmyra clioKeHns: BEpOSTHOCTEH. 1 0 https://resh.edu.ru/
10. | YcrnoBHas ~ BepoOATHOCTh.  YMHOXKeHwHe | 1 0 https://resh.edu.ru/
BEPOSITHOCTEH.
11. | ®opmyna baiieca. HezaBucumsie coObrtus. |1 0 https://resh.edu.ru/
12. | KomOuHaTopHOE NPaBUIIO YMHOXKEHHUSI. 1 0 https://resh.edu.ru/
13. |IlepecranoBku u  daxropuan. Yucmo |1 0 https://resh.edu.ru/
COYETaHUM.
14. | Tpeyroneuuk [lackans. ®opmyna GuHOMA | 1 0 https://resh.edu.ru/
Herorona
15. | bunapHbIil cy4aiiHbIi ONMBIT (MCHBITAHKE), | 1 0 https://resh.edu.ru/
yCIex U Heyaaua.
16. | HezaBucuMbIe UCTIHITAHUS . 1 0 https://resh.edu.ru/
Cepust  HE3aBUCHMBIX  HCIBITAHUH 10
HIePBOTO yCIexa.
17. | Cepus HE3aBHCUMBIX ucnbITanuii | 1 0 https://resh.edu.ru/
bepnynnu.




18. | CnyuaiiHblii  BBIOOp W3 KOHEYHOI | 1 https://resh.edu.ru/
COBOKYITHOCTH.

19. | [Ipaktuueckas pabora ¢ UcHoib30BaHUEM | 1 https://resh.edu.ru/
3JIEKTPOHHBIX TAOJIHII.

20. | Cnyuvaiinas BenuumHa. Pacmpenenenue 1 https://resh.edu.ru/
BEPOSITHOCTEM. .

21. | uarpamma pacripeiencHus 1 https://resh.edu.ru/

22. | Onepanuu Haj CIyYyailHBIMU BeTMuuHaMu. | 1 https://resh.edu.ru/
[Ipumepsl pacripeneneHuil.

23. | bunaphas cinydaiiHas BEJIMYHMHA. 1 https://resh.edu.ru/

24. | 'eomerpudeckoe pacnpenenenue. | 1 https://resh.edu.ru/
BuHOMEaIbHOE pacIpeieieHue.

25. | Maremarudeckoe OXHIaHUWE CiIydaitHo# | 1 https://resh.edu.ru/
BCJTMUHMHBIL.

26. | CoBmecTHOE pacrpe/encHme nByx | 1 https://resh.edu.ru/
CITy4alHBIX BEJTUYHH.

27. | He3aBucumble  ciy4aiiHble  BETUYHHBL. | 1 https://resh.edu.ru/
CBoJiCTBa MATEMATHYCCKOTO OKUIAHHS.

28. | MaremaTHuecKkoe OKHAaHUE OUHAPHOU 1 https://resh.edu.ru/
CIIy4ailHON BEJINYMHBI.

29. | MaremaTHuecKoe OXKHIaHUE 1 https://resh.edu.ru/
reOMETPUYECKOr0 U ONHOMHUAITBHOTO
pacnpeneneHui.

30. | ducnepcus u cTaHAapTHOE OTKIOHEHHE. 1 https://resh.edu.ru/

31. | ducnepcus OuHapHOI ciyyaiinon | 1 https://resh.edu.ru/
BenrurHbl. CBOMCTBA TUCIICPCHU.

32. | MaTteMaTH4eCKOe OKUIaHHE 1 https://resh.edu.ru/
IPOU3BENICHUS U TUCTICPCHSI CYMMBI
HE3aBUCHUMBIX CITyYaiHBIX BETHUMH.

33. | ducnepcus OMHOMHAIBLHOTO 1 https://resh.edu.ru/
pacnpe/eseHusl.

34. | Ilpaktuyeckas pabota ¢ ucrosnb3oBanuem | 1 https://resh.edu.ru/
3IICKTPOHHBIX TAOIHIIL
Htoro 34
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IHOYPOYHOE IIVTAHUPOBAHME 110 TEOPUU BEPOATHOCTH 11 KJIACC

Tema ypoka KonnuectBo yacos Harta DJIEKTPOHHBIE
M3yHdCHHA (unpoBeie)
BCCTO | KOHT - [IpaKt o0pa3oBarelibHbIC
poIy ecypchl
HBIC p
pabot
bl
1. Hepasencro Uebbiména. Teopema 1 0 https://resh.edu.ru/
YeOnb1éBa.
2. Pemenne 3amau o reme «HepaBeHCTBO https://resh.edu.ru/
. i’ 1 0
Yeopména. Teopema YeObIéBay
3. Teopema bepHyun. 3aKoH OOJBIINX YHCEIT. 1 0 https://resh.edu.ru/
4. BbIOOpOUHBIN METO/] HCCIICIOBAHUIA. 1 0 https://resh.edu.ru/
5. IIpakTnueckast paboTa ¢ HCIIOJIb30BAHHEM 1 0 https://resh.edu.ru/
AJIEKTPOHHBIX TaOJIHUIL
6. ['eHepanbHasi COBOKYITHOCTD U CITy4aiiHast 1 0 https://resh.edu.ru/
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
XapaKTePUCTUKAMH.
7. OreHKa cpeIHero U JUCIIEPCUU TeHEePaIbHOM 1 0 https://resh.edu.ru/
COBOKYITHOCTH C TIOMOIIBIO BEIOOPOYHBIX
XapaKTEePHUCTHK.
8. OneHnBaHNe BEPOSTHOCTEN COOBITUH TTO 1 0 https://resh.edu.ru/
BBIOOpKE.
9. CrarucTudeckasi TUIOTe3a. 1 0 https://resh.edu.ru/
10. [TpoBepka MpOCTEHIINX THIIOTE3 C TIOMOIIIBIO 1 0 https://resh.edu.ru/
CBOMCTB U3y4EHHBIX PACIIPE/ICICHHA .
11. [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM 1 0 https://resh.edu.ru/
AJIEKTPOHHBIX TaOJIHUIL
12. [TpumMepb! HENTPEPBIBHBIX CIyYaiHbIX 1 0 https://resh.edu.ru/
BEJINYHH.
13. @OyHKIHS TUIOTHOCTU BEPOSTHOCTH. 1 0 https://resh.edu.ru/
PaBHOMEpHOE pacnpenencHue.
14. [Tpumeps! 3a1a4, MPUBOASAIIUX K 1 0 https://resh.edu.ru/
MOKa3aTeIbHOMY M K HOPMAJIbHOMY
pacnpeeneHusIM. .
15. DyHKIUS MIIOTHOCTH BEPOSATHOCTH 1 0 https://resh.edu.ru/
ITOKa3aTeNbHOTrO pacnpeneneHus. OyHkuus
TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpeeneHusl
16. [TocnenoBaTenbHOCTh OIMHOYHBIX 1 0 https://resh.edu.ru/
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HEe3aBUCUMBIX coObITHil. [Tpumep 3anaun,
NpUBOSIIEH K pacnpenenennto [Tyaccona.

17. [TpakTrueckas padoTa ¢ HCIOIb30BAaHUEM 1 https://resh.edu.ru/
ANIEKTPOHHBIX TAOIIHIL

18. KoBapuarust 1ByX Cay4aifHbIX BEIIMYHH. 1 https://resh.edu.ru/
Koadduument xoppensuuu.

19. CoBMeCTHBIC HAOJIOACHUS IBYX BEJINYMH. 1 https://resh.edu.ru/

20. BbI00poUHBIH KOIPPHUIHUEHT KOPPEIISIHIH. 1 https://resh.edu.ru/

21. Pemenue 3ama4 o reme «BbrIOOpOUHBIit 1 https://resh.edu.ru/
KO2(DPUITUEHT KOPPEIALUI

22. Paznuune Mex 1y TMHEWHOM CBSA3BIO U 1 https://resh.edu.ru/
MIPUYMHHO-CIIEACTBEHHOM CBA3BIO0. JIMHEHas
perpeccusl.

23. IIpakTrueckast paboTa ¢ HCIIOJIb30BAHHEM 1 https://resh.edu.ru/
AJIEKTPOHHBIX TAOJHIL.

24. [peacraBneHne TaHHBIX ¢ TOMOIIBIO TAOJIHIY 1 https://resh.edu.ru/

25. [peacraBneHne TaHHBIX C TTOMOIIIBIO 1 https://resh.edu.ru/
AuarpamMmm

26. [MoBTopenue Tembl «IIpencraBieHue qTaHHBIX 1 https://resh.edu.ru/
C MTOMOIIBIO TAOJIHII ¥ THarpaMM

217. OmnwucarenpHas CTAaTUCTHUKA 1 https://resh.edu.ru/

28. OMnbITH C PABHOBO3MOXHBIMU 1 https://resh.edu.ru/
AIIEMEHTAPHBIMH COOBITHUSMH.

29. [ToBTopenue Tembl «OnucarenbHast 1 https://resh.edu.ru/
CTATUCTUKA»

30. Brruucnenue BeposiTHOCTEH cOOBITHI C 1 https://resh.edu.ru/
npuMeHeHueM Gopmyin

31. Bhranciienne  BeposTHOCTEH  coObITHi ¢ | 4 https://resh.edu.ru/
NpPUMEHEHHEM  TIpaUyeckuXx  METOJIOB.
Koopaunarnas npsamas

32. Bbluuciienue  BepoSTHOCTEH  COOBITHH ¢ 1 https://resh.edu.ru/
NpPUMEHEHHEM  TpaQHUyecKuX  METOJO0B -
JepeBo, IuarpamMma ditepa.

33. CryvaiiHple BeIMYMHBI U PACIIPEICTICHHS. 1 https://resh.edu.ru/

34. Marematuueckoe — OXHIaHUE  CIydalHOM 1 https://resh.edu.ru/

BCJIMYHHBEI.

Bcero

34
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Teopust BEepOATHOCTEH U CTATUCTHKA. DKCIIEpUMEHTaIbHOE yueOHoe mocooue st 10 u 11 xmaccor
001eo0pa3oBaTeNbHBIX yupexaeHuid, 2014

JIsicenko @enop Penopouy, Marematuka. EI'D. Teopus BepositHocTeit. U3a. 2-e, nomn., Jlernon,
2023

METOINYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

Pemenue 3amad mo crarucTrke, KOMOMHATOPUKE M TEOPUU BeposiTHOCTEH. / ABT.-cocT. B.H.
Cryneneuxkas. — Boarorpazn: M3garensctBo «Yunrensy, 2005.

B.H. ®enocees. Pemenue BepoaTHOCTHBIX 3a7a4. — M : ABanrapa, 2004 r. Yacts 1, 2.
IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/



