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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa W Hadaiza MaTeMaTHIeCKOTO
aHanu3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiiusi mporpaMMbl OOECIIEUMBACT OBIAJCHHE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAaMOPA3BUTHS W HETPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadajga MaTeMaTU4YEeCKOrO aHAIM3a» SIBISETCS OJAHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH 00€CIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4Y€HUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBILUIEHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOJUMOM JUJIi OCBOEHHS KYypCOB
UH(OpMaATHKHU, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yyaluecs OBJA/ICBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU TOCTUKEHUS B MaTeMaTH4ecKkon opme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOr0 aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCIICIIHOTO OBJIAJEHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUHM, TOHHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOMW >KU3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIB30BaTh MX B MOBCEIHEBHOW XM3HHU. B ToXe Bpems OBIilaieHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOIMMHM MaTeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbH HCTUHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETU3aLMI0, a0CTparupoBaHue 1
aHaJOruI0, POPMHUPYET KPEATUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M HauyaJdl MaTeMaTHYECKOro aHalli3a B CTaplleil IIKoJe ydaliuecs
MOJIYYatOT HOBBIM OMBIT PEIIEHUs MNPUKIAAHBIX 33Ja4, CaMOCTOSATEIbHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIeH peallbHbIX CUTyallud M HHTepIpEeTalun
MOJIYYEHHBIX  pElIeHUH, 3HAKOMSTCA C  OpUMEpaMH  MaTEMaTUYECKHX
3aKOHOMEpPHOCTEl B MpUpOJe, HAyKe U B MCKYCCTBE, C BBIJIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHLUUAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbI MaTepuall, CloCOOCTBYIONIUN (HOPMHUPOBAHUIO



HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MTOJYUYECHHBIN PE3YJIbTaT.

B ocHoBe MeToMKKM 00yUeHHS aire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT JEATCIbHOCTHBIN MIPUHIIMI O0yUYCHUS.

CrtpykTypa Kypca «Anredpa v Hadyajia MaTeMaTUYECKOTO aHAJIN3a)» BKITIOYACT
CHEAYIOIINE COACPKATECIBbHO-METOIUYECKAE JHUHUK: «YHHCIa W BBIYUCICHUSY,
«DyHk1uu u rpadukny, « YpaBHEHUS U HepaBeHCTBay, «Havaia maTemaTuueckoro
aHann3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE CoAEpKaTEIbHO-METOIUYECKUE
JUHUM U3Y4aloTCs Ha TMPOTSHKEHUM ABYX JIET OOY4YeHHMs B CTapliied IIKoJIe,
€CTECTBEHHO JIOMOJHASA APYT APYra U MOCTENECHHO HACKINIAsCh HOBBIMA TEMaMH U
paznenamu. JlaHHBIN Kypc SIBJISIETCS WHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepkaHHE HECKOJIbKUX MaTeMaTHMYeCKHX JIMCUUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUUECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MMPOKUM MATEMAaTUUYECKUM ammapaToMm, y
HUX TMOCIE0BATEeIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYallid, IPUMEHSTh 3HAHUS, TTOJTy4YECHHBIE B
Kypce «Anrebpa ¥ Hadaja MaTeMaTHYECKOTO aHauu3a», Ui pelieHus
CaMOCTOATENLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MEeTOMYECKAs JIMHUA «YHHCIa W BBIYMCIICHUS 3aBEpIIACT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikosie. B crapmieli mikoire oco0oe BHUMAaHHE YJEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHATILHO BBIMIOJHATh JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILCHUBATH
pesynbrar. OOyuaromuecss TOJYYarOT HAaBBIKM TNPUOMKEHHBIX BBIYHCICHUMN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHHWS YU CJIOBBIX BBIPAXKEHHUI.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUU BCETO
oOy4yeHUsT B CTaplieil IIKOJE, MOCKOJbKY B KaXIAOM pas3feie porpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U MX cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBbIINX 3HadeHuW Qyukuu. JlanHas
collepKaTeNibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QoOpMUpOBaHUE YMEHUU
BBITIOJTHATL pacuérbl 1o ¢GopmysiaM, MpeoOpa3oBaHUs IEJIbIX, PAMOHATBHBIX,



UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JiorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHuaia IpOUCXOIUT ajJbHENIee Pa3BUTHE AITOPUTMHYECKOT0 U a0CTPAKTHOTO
MBILUIEHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKIECHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. Anrebpa npesyiaraet 3¢ hekTuBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK 3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
NOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3ydeHne cTeneHHoi, moKa3aTeIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(UKOB,
UCIOJIb30BaHue (YHKIUHI Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
pearbHOM XU3HHU TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pElIeHNEeM ypaBHEHUW W HepaBeHCTB. IIpu 3ToM Oosbllioe BHUMaHUE yJENseTCs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh IMOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Martepuai 3Tol coep>KaTeJIbHOM JINHUX HALlEJIEH HAa Pa3BUTHE YMEHMI U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAJIMTUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3al1H, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas JmHAA «Havana MareMaTnyeckoro aHalau3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK M IMPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HAUOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIUUCIIATH IUIOMAAd GUTYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTeMaTHYECKUX MOJENIe peabHbIX CUTYallWi, HaXO0XICHUS
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMUATbHO-DKOHOMHYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaiu3a CIHOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHUPOBAHHIO YMEHHI PacIiO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TEXHUKEe M HucKyccTBe. OOyyaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaT€MAaTHKU M IpeIarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3Aesibl MATEMAaTUKU U €&



MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. IloatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa um Havajlla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENICH peaNbHbIX CUTYyaIUil, HCCIEA0BaHNUS
TUX MOjeNied C MOMOINIbIO amnmapara aiareOpbl ¥ MaTeMaTHYeCKOro aHaiu3a u
MHTEPIIPETALNH MTOJTYyUYECHHBIX pe3yNbTaTOB. Takue 3aaHus BIUIETCHBI B KAXK/IBIN U3
pa3AeioB NporpaMMbl, MOCKOJIBKY BEChH MaTEpUa Kypca IMHPOKO UCTIONb3YETCS IS
pelieHrs NpUKIaAHBIX 3a7ad. [Ipu pelieHun pealbHBIX MPAKTHYECKUX 3ajad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000MIaTh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AuredOpa u Hauvana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1U1aHe Ha M3yYeHHUE Kypca aareOpbl 1 Hauall MaTeMaTHYeCKOTO aHAIN3a
Ha 6a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henelnto B 10 kmacce u 3 yaca B HEJIENIO B
11 knacce, Bcero 3a jiBa roga ooy4yenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmernueckue ornepandd ¢ JeHCTBUTENbHBIMU yuciaamu. [IpubmmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PELICHUSA NPaKTHYECKUX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienme HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-paLIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanHus G(yskmouu. [paduk  GyHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. [leciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JOrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMU. PellleHne MpuKIIagHbIX 3a/1a4 C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [Tepuoanueckue Gpyukmmn. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne npou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06HIGI‘O 06pa3OBaHI/ISI Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymei mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, IJTAHUPOBAHUS MMOCTYIKOB U OIICHKU X BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAloB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOM KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbcKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKalmy, OCHOBAaHUS JUIsi OOOOIIEHUST M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NPOTUBOpEYHs B (akTaxX, NaHHBIX, HAONIOJCHUAX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Hauboee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOPEUYUE, MPoOIemy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Me()UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMyHukamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX M IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3jiMuyue U CXOJCTBO IMO3WIIHMA; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3EHTALNHU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTb BHIbI padoOT, JOrOBapUBATHCSA, OOCYKIATh MPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaAH, AJITOPHUTM PCHICHHUA 3aaa4H, BBI6I/IpaTB CIT0CO0 peUICHUsA C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh [IPU PEIIEHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAXEHUH U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/aud, HCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpE/ENCHUs] ¥ MHOXXECTBO 3HadeHW (yHKuuu, Tpaduk QYHKIHH, B3aHMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTENEHHOW (PYHKIIMU C LIEJIBIM NTOKA3aTEeJIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBarh MOHATUSMHU: IOCJIENOBATEIBLHOCTh, apuU(MeTHUECKass H
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEIIEHUS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJis OMMCAHUS PEabHBIX
IPOLIECCOB U SIBJICHUH, TP PEICHNUH 3a]a4 U3 IPYrUX yYEOHBIX MIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpeleNeHue,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJIBIX YHCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensaTs cBoiicTBa CcTemeHM i MpeoOpa3oBaHUsl  BBIPAXKECHUIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JOrapu(msbl;
ONEPUPOBATh NOHATUSAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUH JJIs PELICHMS PAKTUYECKUX 3a1a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MIOCTPOCHHBIE MOJIENIN C UCIIOIb30BaHUEM ammapaTa ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI (PYHKIINH, 3aJaHHON TpaduKOM.

OnepupoBath MOHATUAMM: TpadUKH NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTHU TpavKK JTMHEHHBIX YPABHEHHM U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (DYHKLMU;
UCIIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHSMHU: TIepBOOOpa3Has U  HHTErpaji; IMOHUMATh
TreOMETPUYECKUN U (PU3NIECKUN CMBICIT UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIEeMEHTapHBIX (YHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
MHOXeCTBa PallMOHAJILHBIX
1 €M CTBUTEIBHBIX YHCell. ParimoHaabHbIe 14 1 bubmorexa LHOK
s -rat https://m.eds00.ru/1568aba3
YpaBHCHHS U HEPABCHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IIOKa3aTelieM https://m.edso0.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 Bbu6mmoteka [JOK
HppauunoHanbHble ypaBHEHNS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmynsl
4 T le“OI};OMCT nu. TpUroHoMeTpUIECKHE 22 1 bubmorexa LHOK
P PHLIP P https://m.edso00.ru/1568aba3
YpaBHCHHUS
5 IlocnegoBaTenbHOCTH U IPOrPECCUN 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nmorexa LIOK
3HAHHUH https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
CreneHp ¢ palioHAILHBIM TIOKa3aTeNIeM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHU.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpaq)HKH TTI:IFOHOMe q)IZII{{ecIIiHe 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 HuTterpan u ero npuMeHeHUs 9 bubmorexa LOK
p p https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 CHeremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u 11enbie yncia 6 bubmorexa HOK
P i https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabnbsie IIpakTnueckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
MHo3ecTBO, Onepaluu Haj
1 MHOK€CTBaMU. /[narpaMmsl 1 bubmmorexa [JOK
. ' p https://m.edsoo.ru/746d5dce
Olinepa—Benna
PannonaneHble ynca.
5 OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubmuorexa [JOK
IpoOH, MPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MEPUOIUUECKHE TIPOOH
Apudmernueckre onepanum ¢
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 bu6mmoreka [IOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnnorexka [JOK
Pa3IMYHBIX OTpACIIEd 3HAHUN U https://m.edso00.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeli U MPOIIEHTOB
5 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnnoreka [JOK

Pa3JIMYHBIX OTPACIIEN 3HAHUHN U
peaNbHON KU3HU

https://m.edsoo.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

JlelicTBUTENIbHBIEC YHCIIA.

6 PannoHansHbIe ¥ UPPALIUOHAILHBIE bubmorexa LHOK
I ppalt https://m.eds00.ru/236a36f
qucia
7 Apudmerndeckue onepanuu ¢ bubnuoreka [IOK
JNEUCTBUTEIBHBIMU YUCIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBHjIa OKPYIJICHUS, IPUKUIKA U bubmorexa [IOK
p pyr » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PEe3yJIbTaTa BBIYUCICHUN
9 ToxnecTBa U TOXKJISCTBEHHBIC bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHDb YPABHEHUS bubmorexa [TOK
p » KOP My https://m.edsoo.ru/11ac68be
11 HepaseHctBo, pemienue bubnnorexa [JOK
HEPAaBEHCTBA https://m.eds00.ru/50bdf26d
bu6mmoreka [IOK
12 M
CTOM HHTEPBATIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 AlMOHAJIBHBIX YPAaBHEHUH U bubmmorexa LHOK
p P https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabora no teme
"MHoO)k€ecTBa pallMOHAIIBHBIX U
14 €I CTBUTENbHBIX YHCET bubnmorexa [IOK
1 ) https://m.edso0.ru/1914a389
PanmonaiibHbIC ypaBHEHHS U
HEpPaBEeHCTB"
DyHKIUSA, CTTOCOOBI 3aJaHuUs
15 ¢byukun. Bzaumuo obpaTHbie bubmmorexa LIOK

byHKIUA

https://m.edsoo.ru/226eeabf



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf

I'padux pynkmmn. O6IacTh
OIPEJICTICHUS 1 MHOYKECTBO

bubmuoreka [JOK

16 i .H
snaucHuit pynicuni. Hyim https://m.edso00.ru/763e75¢ee
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA
" N bubnmoreka [JOK
17 4
CTHBIC H HEUETHEIC PyHKLHH https://m.edsoo.ru/ff4564ad
CrerneHs ¢ eNbIM [TOKa3aTeIeM.
18 CrannaprtHas ¢popma 3anucu bubmorexa LHOK
. Aap p https://m.edsoo.ru/66446d3e
JNEHCTBUTENLHOTO Yncia
Hcnonp3oBanue noaxonamen
19 (dopMBI 3anHCH ACHCTBUTEIHHBIX bubnnorexa [HOK
YHCeJl JUIsl PEIICHUS MPAKTUYECKUX https://m.edsoo.ru/6eadc6fl
3a/1a4 U MPeICTaBICHHS TAHHBIX
Crenennas KITUS C
20 HaT aJH)Hbg\)/IyE HCJ'IBIM bubmorexa HOK
P H . https://m.edso0.ru/3f25a047
nokazareneM. E€ cBolicTBa u rpaguk
21 ApudmeTnueckuiit KopeHb bubnuoreka [IOK
HaTypaJbHOMN CTENIEHU https://m.edsoo.ru/d82c36d4
29 Apudmernueckuit KOpeHb bubnnorexka [JOK
HAaTypaJIbHOHN CTEIIEHU https://m.edsoo.ru/fe7fc4db
CaoiicTBa apupMEeTUYECKOTO KOPHS bubnnorexka [JOK
23 .
HaTypaJbHOM CTETIEHU https://m.edsoo.ru/d0f0b260
24 CaoticTBa apuPMEeTUUECKOTO KOPHS bubnmnoreka [JOK
HaTypaJbHON CTENEHU https://m.eds00.ru/c3389865
o5 CaoticTBa apuPMETUUECKOTO KOPHS bubnuorexa [JOK

HATypaJlbHOH CTeneHn

https://m.edsoo.ru/444c4b9c



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c

26 HeiicTBus ¢ apudMeTHaecKuMu bubmumoreka [IOK
KOPHSIMU N—Oii CTeNeHU https://m.edso00.ru/54b815c5
HeiicTBus ¢ apudMeTHIecKuMu bubnuoreka [IOK

27 -

KOPHSIMU N—OU CTEIIEHU https://m.edso00.ru/83105a0e
JeiicTBus ¢ apupmMeTHUECKUMHU bubnmoreka [JOK

28 .

KOPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/2ablc7bc
JeiicTBus ¢ apudMeTHIecKuMu bubnnorexa [HOK

29 .

KOPHSIMU N—Oi CTeNeHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apupMETHICCKHMH bubnnoreka [JOK

30 . :

KOPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/8a5ada51
Pemenue nppannoHanbHbIX bubnuorexa [JOK

31 .

YPaBHEHUU U HEPABEHCTB https://m.eds00.ru/69106ae7
Pemenne nppanmoHaIbHBIX bubnnorexa [HOK

32 .

YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemenune nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edso00.ru/78d9b391

34 Peenne nppanuoHaIbHbIX bubnnorexka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenne nppanmoHaIbHBIX bubnnorexka [JOK

35 .

YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa U rpaduK KOpHS N-0i bubnmoreka [JOK
CTENEeHU https://m.edsoo.ru/ebOcc5e3

37 CaoticTBa U rpadguK KOpHS N-0i bubnuotexa [JOK
CTENEHU https://m.eds00.ru/5f29b9b5
KonTponbhas pabota no teme

38 "Apudmernueckuil KOpeHb N—oi bubnnorexa [JOK

crenenu. MppaiuoHaibHble
YpaBHEHHUS U HEpaBeHCTBA"

https://m.edsoo.ru/f13af630



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
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https://m.edsoo.ru/f13af630

CuHyc, KOCUHYC U TaHT'€HC bubmumoreka [IOK
39
YHCIIOBOT'O apTryMEHTa https://m.edso00.ru/5f605ed0
40 Cunyc, KOCHUHYC U TaHT€HC bubnunoreka [HOK
YHCIIOBOI'O ApTyMEHTA https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCHHYC U bubnmoreka [JOK
ApPKTaHT€HC YMCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcuHyC, apKKOCUHYC U bubnnorexa [HOK
ApPKTaHI€HC YHUCIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 0111) e eneHH: HFOHOMeIT)queCKnx bubmmorexa LIOK
peAl . P p https://m.edsoo0.ru/6df195a0
(GYHKIMH YUCIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 orpezieNieHue TPUTOHOMETPHUIECKHIX bubmmorexa [JOK
pea . R p https://m.edso0.ru/6b61c578
(GYHKIMI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoteka [JOK
bopMyIbI https://m.edsoo.ru/6ed2b3ba
OCHOBHbBIE TPUTOHOMETPUYECKUE bubnnorexka [JOK
46
bopMyITBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnunorexa [JOK
(bopMmybl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
bopMyIbI https://m.eds00.ru/12d1413c
49 [Tpeobpa3zoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.eds00.ru/09basSb3d
51 [IpeobpazoBanue bubnuoreka [IOK

TPUTOHOMETPUYECKUX BBIPAKECHUN

https://m.edsoo.ru/1f4655da



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
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52 [IpeobpaszoBanue bubmumoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edso00.ru/76ce9958
[IpeobpaszoBanue bubnuoreka [IOK

53 .

TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5

54 Pelenne TpuroHoMeTprUYECKUX bubnmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/6baefel9

55 Pemienne TpuroHOMeTpru4YECKUX bubnnorexa [HJOK
YpaBHEHUN https://m.edsoo.ru/alf8d141
Pemienne TpuroHOMeTprU4YECKNUX bubnuoreka [IOK

56 .

YPaBHEHHUU https://m.edso0.ru/65a0f2d0

57 Pemenue TpuronomeTpuyecKux bubnuorexa [JOK
YPaBHEHHUU https://m.edso00.ru/0d8a770d

58 Pemienne TpuroHOMeTpUYECKUX bubnnorexa [HOK
ypaBHEHU I https://m.edsoo.ru/cec28774

59 Pemenne TpuronomMeTpuuecKux bubnuoreka [IOK
YPaBHEHHUU https://m.edso0.ru/e6eec650
O6061enne o TemaM "OCHOBHBIE

60 TPUTOHOMETpHUUYECKHE (HOPMYJIBI bubmmorera LOK

P P PMYJIBL. " https://m.edsoo.ru/ae44acac
TpuroHomerpuieckue ypaBHeHUs
KonTponbHas padora no teme
"®opMyJIbl TPUTOHOMETPHH.
61 T Hﬁ;;;MeTqueCKHG ’ bubmmorera LOK
P | P . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Beepoccuiickas
npoBepoyHas pabota
HtoroBas koHTpoJsibHas padoTa /
. bubmuoteka [JOK
62 Bcepoccuiickas npoBepouHas

pabora

https://m.edsoo.ru/188bbf6c



https://m.edsoo.ru/76ce9958
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O0001enne, cucTeMaTA3aIUsA

63 3HAaHUU 3a Kypc anredpbl U Hayal 1 bubnmoreka [JOK
MaremMaTu4yeckoro ananusa 10 https://m.eds00.ru/33e6629%
KJjlacca
Apudmernueckas u
reOMEeTpHYECKast TPOTPECCUH.
64 I/Icnon530BaHI/Ie r[;or;)eccnn TUTS 1 bubmmorexa LIOK
https://m.eds00.ru/d36669f8
pelleHus peaabHbIX 3a7a4
MPUKIIATHOTO XapaKTepa
beckoneuno yObIBarommas
65 reoMeTpruYecKas porpeccusl. 1 bubnuorexa [JOK
CymMma 6eckoHeuHO yObIBaroIei https://m.edsoo.ru/1cbf72bl
FeOMETPUUECKOHN MPOTrPECCHH
bu6mmorexa [IOK
66 opayta CTOKHILIX MPOLUCHTOB . https://m.edsoo.ru/538fc437
bu6mmoreka [IOK
67 opayta CTOKHILIX MPOLUCHTOB . https://m.edsoo0.ru/c2627eca
O0001Ien1Ee, CUCTEMAaTA3 AU
68 3HAHMI 32 Kypc aareOpbl 1 Haual 1 bubnuoteka [JOK
MaTeMaTruyeckoro ananusa 10 https://m.edsoo.ru/49f1b827
KJlacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Crenens ¢ paloOHaIbHBIM 1 bubnmnoreka [JOK
IIOKa3aTeseM https://m.edso00.ru/a52939b3
N bubnuorexa [JOK
2 1
CBofictsa cremnetn https://m.edso0.ru/ff601408
[Ipeobpa3oBanue BbIpaxeHHH, bubnuorexa [JOK
3 1
COZIEpIKAIlMX pallMOHAIbHBIE CTEIICHU https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBaHue BBIPAKEHHIA, 1 bubmmoreka [IOK
COZIEpIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edso00.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUI, 1 bubnuoreka [IOK
COZIEpIKAIMX PAllMOHAIBHBIE CTENIEHU https://m.edso00.ru/4064d354
5 ITokasaTenbHbIE YpaBHEHUS U 1 bubnnorexka [JOK
HEpPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEPaBEHCTBA https://m.eds00.ru/3d408009
8 ITokazarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
ITokasaTenbHbIE YpaBHEHUS U bubnnoreka [JOK
9 1
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas pyHKIHs, €€ CBOMCTBA 1 bubnmnoreka [JOK
U rpaduk https://m.eds00.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

KonrponsHas pabora o Teme
"Crenens ¢ paluoHaIbHbIM

12 nokasaresnem. [lokazarenpHas ngﬁ;&f{ﬁ)gﬁg 868022
¢ynkuus. [TokasatenpHble ypaBHEHUS T '
Y HepaBeHcTBa"
bubmumoreka [IOK
13 Jlorapuu wcra https://m.edsogru/3e3230d4
14 JlecaTuuHble U HATYpAJIbHBIE bu6mmorexa [IOK
Jorapudmpl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHue BBIpAXKEHUH, bubnnoreka [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b
17 IIpeoOpa3oBaHue BBIpAKEHUI, bubnnorexka [JOK
coJiep>KalIux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaxeHH, bubnuoreka [IOK
coJiepKalux JorapupmMol https://m.edsoo.ru/fadb8aa5
19 Jlorapudpmuueckue ypaBHEHUs U bubnuoreka [IOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapudpmuueckue ypaBHEHUs U bubnnorexka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 JlorapudmMuueckre ypaBHEHUS U bubnmoreka [JOK
HEPaBEHCTBA https://m.edso00.ru/9e3f4bc9
99 Jlorapudmmuueckue ypaBHEHUS U bubnuorexa [IOK
HEpPaBEHCTBA https://m.edso0.ru/15bclcfb
23 Jlorapudmuueckas GyHKIUS, €€ bubnuorexa [JOK

CBOMCTBA U TpaduK

https://m.edsoo.ru/d68bbe9d



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
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24 Jlorapudmuaeckas Gpynkuus, e bubnmoreka [JOK
CBOlCTBa U Tpaduk https://m.eds00.ru/9d102051
Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK

25 .

CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646

26 Tpuronomerpuyeckue GyHKIUH, UX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b

97 Tpuronomerpuueckue GyHKIUH, UX bubnnorexa [HOK
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
Tpuronomerpuieckue GyHKIUH, UX bubnuoreka [IOK

28 .

CBOWCTBA U TpapuKu https://m.edso00.ru/24ab3c53

29 [Ipumepsl TPUTOHOMETPUYECKUX bubnuorexa [JOK
HEpPaBEHCTB https://m.edso0.ru/5272b9al

30 [IpuMepsl TPUTOHOMETPUYECKUX bubnnorexa [HOK
HEPABEHCTB https://m.eds00.ru/0c837397
[Ipumepbl TPUTOHOMETPUUECKUX bubnuoreka [IOK

31
HEPABEHCTB https://m.edsoo.ru/e6e1901f

39 IIpuMepsl TPUTOHOMETPUYECKUX bubnnorexka [JOK
HEPaBEHCTB https://m.eds00.ru/0f903c75
KonTponbhas padbota no teme
"Jlorapudpmuueckas GyHKIHS.

Jlorapudmuueckue ypaBHEHUS U
33 HE a]I;eI;l():TBa T I/IFOZI())MCT NYECKUE bubmmorexa LIOK
3 P P https://m.eds00.ru/10130727
(GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HEpaBeHCTBA"
34 HenpepbiBHble QyHKIIUT bubmmorexa LIOK

https://m.edso0.ru/403bfb0d



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d

35 MeTo 1 MHTEPBAJIOB JUIsl PELICHUS bubmumoreka [IOK
HEpPABEHCTB https://m.edsoo.ru/6db0b423
Meroa UHTEPBAIIOB ISl pELICHUS bubnuoreka [IOK
36
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bu6mmoreka [IOK
37 Hpomssonas pymkin https://m.edsoo.ru/0731ad3d
bubmuorexa [JOK
IT
38 POH3BOAHA GyHKLHH https://m.eds00.ru/723dd608
39 I'eomerpuueckuii u puzndecKuii bubnuoreka [IOK
CMBICJI TPOU3BOIHOM https://m.edsoo.ru/6¢c8d36ff
40 I'eomeTrpuueckuit u puzndeckuit bubnuorexa [JOK
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/a413eca9
41 [Ipon3BOHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKIMIA https://m.edso0.ru/c7550e5f
42 IIpon3BoHBIE 2IIEMEHTAPHBIX bubnuoreka [IOK
GbyHKIUH https://m.edsoo.ru/14ab3cdb
43 [IponsBoHast CyMMBl, IPOU3BEACHMS, bubnnorexka [HOK
4acTHOTO (DyHKIMH https://m.edso0.ru/c12a0552
44 [TIponsBogHAas CyMMBI, IPOU3BEICHUS, bu6mmoreka [IOK
4acTHOTO (hyHKIIUMA https://m.edso00.ru/d598f201
45 IIpon3BoHas CyMMBI, TPOU3BEACHMUS, bubmuorexa [IOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[IpuMeHeHne MpOU3BOJHON K
46 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmmorexa LIOK
A YT https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K
. bubmuotexa [JOK
47 UCCIIeIOBaHMIO (PYHKIIHH Ha

MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/a8ca5ad4



https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4

[IpuMeHeHne Npon3BOJHON K

bubmuoreka [JOK

48 HCCIIENOBAHUIO KIUH Ha
8 ymxn https://m.eds00.ru/Ob411edd
MOHOTOHHOCTB U DKCTPEMYMBI
IIpumenenue npou3BOIHON K
49 I/I(I;JICI[OBaHI/IIOp(b KIWiA Ha bubmmorexa [JOK
i https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HauOOJIbIIErO U
50 HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA bubmmorexa [IOK
YHE https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HauOOJIbIIErO U
51 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHA HA bubmorexa HOK
YHEI https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HaMMEHBUIETO 3HaYEeHUs (PYHKIUHU Ha bubnorexa LIOK
YHKI https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenue HanOOJIbIIETO U
53 HaWMEHBIIIETO 3HAYCHUST (PYHKIIMHA HA bubmmorexa LHOK
yH https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
o4 HauMEHBIIETO 3HauYeHus1 (YHKIUU Ha Bubmmorexa LIOK
YHKR https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HauOOJIBIIETO U
55 HaMMEHBIIET0 3HaYeHUs PYHKIUHU Ha bubmmorexa LIOK
YHI https://m.edsoo.ru/86adcbfd
OTpe3Ke
IIpumenenue Npou3BOIHON IS
P P Bu6nuorexa LIOK
56 HAXO0XJICHUS HAWTYYILEro PEeleHus B

MPUKIIAAHBIX 3aa4ax, IJIs

https://m.edso0.ru/13205d80



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

OTIpeJIeNIeHUs] CKOPOCTH IpoIiecca,
3aIaHHOTO (POPMYJION WK TpadhUKOM

KonrponsHas pabora o teme

bu6mmoreka [IOK

> Hponssonas. Hpumerierine https://m.eds00.ru/f8ed5f99
IIPOU3BOIHOM
58 [TepBooOpaznas. Tabnuia bubnnoreka [HOK
epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobOpaznas. Tabnuna bubnuorexa [JOK
epBOOOpPa3HBIX https://m.eds00.ru/30c3697b
60 HHTerpai, reoMeTpu4YeCKuil 1 bubnuoreka [IOK
(bu3HUeCKU CMBICT HHTETpaja https://m.eds00.ru/391272c9
61 HuTterpan, reomeTpudyeckuii u bubnunoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edso00.ru/d359fb5f
62 NHTerpai, reoMeTpuyeCcKuil 1 bubnnoreka [JOK
¢bu3nveckuii CMbICT HHTErpaia https://m.eds00.ru/07eb464b
63 Brruucnenue unTerpana no gpopmyie bubnunorexa [JOK
Herorona—JleitOaumna https://m.edsoo.ru/b9b225c3
64 Brruncnenmne unrerpana no ¢popmyie bubnmnorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b800deb4
65 Brruucnenue uaTerpana no gpopmyie bubnuoteka [JOK
Herorona—IJlelibauna https://m.edsoo.ru/f5eed075
66 Brruucnenne uaTerpana mo gpopmyie bubnmnoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 CucTembl TMHEHHBIX YPaBHEHUN bubmmorexa LIOK
https://m.edso00.ru/b648235a
68 CucTeMbl TMHEWHBIX YpaBHEHHH bubmmorexa LIOK

https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864

Pemenne npukiiagHeIx 3a1a4y ¢

bubmuoreka [JOK

69 HOMOH-IBIOUCHCTGMH HIHCHIBIX https://m.edsoo.ru/a4d65ee5
ypaBHEHHH
Pemenne npukiiagHelx 3a1a4y ¢

70 IIOMOUIbIO CUCTEMBI JINHEHHBIX bubmmorexa LIOK

. https://m.edsoo.ru/aa5962el
YpaBHEHUI
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

71 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.eds00.ru/48190472
YPaBHEHUW U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LEJIBIX,

7 palnMoHAIBHBIX, UPPALIMOHATIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.edsoo.ru/2dbd3859
YPaBHEHUU U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENBIX,

73 palOHaIbHBIX, UPPALUOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX, JOrapu(pMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUW U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKINUN bubnnorexka [JOK
JUIsl pELLIEHUs YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonbs3oBanue rpa¢pukoB QyHKIUN bubnuoreka [IOK
JUISL pEIIEHUs YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 IIpumeHeHne ypaBHEHUH, CUCTEM U bub6nuorexa [IOK

HEPABEHCTB K PELICHUIO

https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
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MAaTCMaTHYCCKUX 3aJa4 M 3aJja4 U3

pa3IMyYHbIX 00JacTel HayKu U
peanbHOU KU3HU

KonrponsHas pabora o teme

78 - bubmunorexa LIOK
HICTPAIL M €ro NPHMEHCHI. https://m.eds00.ru/471c735b
Cucremsl ypaBHeHUI"
HarypaneHble u nesnsle yucna B bubnuoreka [IOK
79 .
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble u nienble yucna B bubnnorexa [HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u niensle 4ucia B bubnnorexa [HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 n bubmuorexa [JOK
PUSHAKH JCIMMOUTH HEIbIX ot https://m.edso00.ru/51696a67
83 n Uce bu6mmoreka [IOK
PHSHARH ACTHMOCTH HEIBIX HHCCT https://m.edsoo.ru/fab81c0e
84 n bu6mmoreka [IOK
PHSHAKH ACTHMOCTH HEIBIX HHCC https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, o6o0IIEHNE, bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, o6o0mEeH e, bubmuorexa [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IeHNE, bubmuoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, o6o0mEeH e, bu6mmorexa [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, o6o0mEeHNE, bu6mmoreka [JOK

cucTeMaTu3alnus 3HaHU. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca
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[ToBTOpeHue, 06001eHNE,

bubmuoreka [JOK

90
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
IToBTOpenue, 0600IIEHNE,
91 CI/ICTeMpaTI/Ba s 3If:HI/H?1 bubmmorexa [IOK
I ’ https://m.edsoo.ru/a86014el
HepasencrBa
[ToBTOpeHue, 0600mIEHNE,
92 CHCTEMAaTH3alUs 3HAHUH bubmmorexa [IOK
. ’ https://m.edsoo.ru/5c45a60a
HepasencrBa
[ToBTOpEeHME, 0000IIEHNE,
93 CHCTEMAaTH3alUs 3HAHUH bubmorexa [TOK
. ’ https://m.eds00.ru/19304aba
Hepagencrtpa
[ToBTOpeHme, 06001IEHNE,
94 CHCTEMAaTHU3alUs 3HAHUH bubmorexa [TOK
I ) https://m.edsoo.ru/c3d4b282
Hepasencrtsa
[ToBTOpenue, o6o0IIEHNE,
95 cucrteMartu3zanus 3HaHuil. CHCTEMBI bubmorexa [IOK
A ’ https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpenue, 060061IeHNE,
96 cucrteMartu3anus 3HaHuil. CHCTEMBI bubmmorexa [IOK
. . ’ https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpenue, 06001IeHNE, bubmuoreka [JOK
cucremaTtusanus 3HaHuil. OyHKIUU https://m.edsoo.ru/d620c191
98 [ToBTOpenue, o6o0mEH e, bu6mmorexa [IOK
cucreMarusanus 3HaHui. QyHKIHUH https://m.eds00.ru/7017196f
bu6mmorexa [IOK
99 n o
TOTOBA KOHTPOJILHAA paboTa https://m.edso0.ru/513c9889
b K
100 HroroBast koHTpobHAs paboTa nommorexa O

https://m.edso00.ru/2276973
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O0001menue, cucTeMaTH3aIusa 3HaHUH

101 3a Kypc aiareOpbl 1 Haval 1 bubnmoreka [JOK
MaremMaTudeckoro anammsa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O0001menue, cucTeMaTH3aLusa 3HaAHUH

102 3a Kypc anreOpbl U Havall 1 bubmumoreka [IOK
MaremMaThdeckoro anammsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro iy
0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero 00pa3oBaHus
pe3yjabrara
1 Ywuca ¥ BEIYUCICHUS
11 OrnepupoBaTh MOHATUSIMHU: PALMOHAIBLHOE W JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JACCATHUYHAS IPOOb, MPOIICHTHI
12 BeimonHAT,  apudMeTHYECKUE ONEepalyd C  paldOHAIBHBIMH M
' JeHCTBUTEILHBIMU YU CIIAMU
13 BoimonHATe  pUOMMKEHHBIE  BBIUYMCICHUS, UCIOJB3Ys MpaBHIIA
' OKpPYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHITUSAMHU: CTETIEHB C IIEJBIM [TOKA3aTeJIeM, CTaHIapTHAs
w dbopma 3anucu ACHUCTBUTEIHHOTO YHCIIa, KOPEHb HATYPAIIbHOU CTEICHU;
' MCIOJIE30BATh MOAXOIAILYI0 (OPMY 3aMUCH JEHCTBUTENBHBIX YHCEI JJIsI
pEIICHUS TPAKTUYECKUX 3a]1a4 U MPEICTABIECHUS JaHHBIX
OnepupoBaTh NOHATHUSIMU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOTO
15 yIJla; HCIMOJIb30BaTh 3allMCh MPOU3BOJBHOTO yIila 4epe3 oOpaTHbIE
TpUTOHOMETpHUYECKHe (PYHKINU
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTb MOHSATUSIMU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1eJ0e, palnuoHaIbHOE, HpPpAlMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
25 BremonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN W
' pemaTh TPUrTOHOMETPUUECKHUE YPABHEHUS
BrImonaaTs npeoOpa3oBaHMs LENBIX, panoHaTbHBIX u
2.3 MPPALMOHATIBHBIX BBIPAXKEHUN M pellaTb OCHOBHBIE THUIIBI IENbIX,
paIrMOHANTBHBIX U UPPAIMOHATBHBIX YPABHEHHUIN 1 HEPABEHCTB
24 [IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJIsl PEILICHUS] MATEMATUUYECKUX

3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U pealbHOM KU3HU




MonenupoBaTh pealibHble CUTYallMd Ha SI3bIKE alreOpbl, COCTAaBISThH

BBIDQXXCHUS, YpAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO  3ajayd,

2 UCCJIEIOBATh IOCTPOCHHBIE MOJENU C UCIOJB30BaHUEM armapara
anreOpbl
3 OyHkmn U rpaduxu
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 00JacTh oOmpenereHUusT ¥ MHOXECTBO 3HAaYeHUN (QYHKIUHU, Tpaduk
¢dyHKIIMHY, B3aUMHO 0OpaTHbBIE (PYHKINH
3.9 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUETHOCTh (PYHKIUH, HYIH
' GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBate rpaduku GyHKUKN AJ pelIeHus] ypaBHEHU I
34 Crpouth W 4HWTaTh TpPaQUKH JIMHEHHON (YHKIUH, KBaIpPaTUIHOM
' GbyHKIMY, cTeneHHON (DYHKIIUU C LIEeTIbIM MToKa3aTesieM
Hcnone3oBate rpaduku (PyHKIHMA i1 HCCIEAOBAHUSA MPOIECCOB H
35 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
' pealbHOM JKM3HM, BbIpaXaTb (QOpMyJIamMH 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU
4 Hayana maremaTndeckoro aHanusa
41 OnepupoBaTh MOHATUSMH: TIOCIIEAOBATEILHOCTD, apudmeTndeckas u
' reoMeTpHUecKasi IPOrpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBaoIllasi reoMeTpuyecKast
4.2 nporpeccusi, CyMMma O€CKOHEYHO YyObIBaloUIell TIeoMeTpUYecKOu
porpeccuu
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
14 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M TMPOTPECCUU IS
' peleHns peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUSMHI: MHOXKECTBO, ONEPALlUN HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar Ajis OMHCaHUs
5.2 peabHBIX TPOIIECCOB W SIBJICHUN, MPH PpEIICHUH 3a7ad W3 JAPYrHx
y4eOHBIX IPEMETOB
- OnepupoBaTh MOHATUSIMH: OINpEACICHUE, TEopeMa, CIE/ICTBUE,

J0Ka3aTCJIbCTBO




11 KIIACC

e IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1IEJI0€ YUCIIO; UCIIOIb30BaTh
1.1 IIPU3HAKK JCIMMOCTH LEJIBIX YMCEJl, Pa3I0KEHUE YUCIIa Ha IPOCTHIC
MHOKUTEJH JUIsl pELIeHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAIBLHBIM [10KA3aTEIEM
13 OnepupoBarh MOHATUSAMHU: JorapudmM uucna, JECATHUYHBIE U
' HaTypaJbHbIE JIOTapu(MBbI
2 VYpaBHEHMSI U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU [UIsl NPEoOpa3oBaHUsI BBIPAXKEHUH,
2.1 OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI 1I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BrImonHATh npeoOpa3zoBaHus BBIPAKEHHH, COAEPIKAIINX JIOTapU(MBbI;
95 ONEpUPOBATh  MOHATUSAMHU:  JOrapu(pMHUECKOE  YpaBHEHHUE U
' HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPaBHEHUH U
HEPABEHCTB
2.3 HaxoauTs perieHns npocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
2.4 pelIeHre; UCII0NIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH /ISl pellieHus
MIPaKTUYECKUX 3a7a4
25 Haxomute pemeHus NpOCTEMIINX CHCTEM M COBOKYIHOCTEU
' paloOHaIbHBIX YPABHEHUH U HEPABEHCTB
MogenupoBaTh pealbHble CUTYAllMM Ha s3bIKE anreOpbl, COCTABISAThH
26 BBIPAXKEHUS, ypaBHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
' HCCIIEI0BaTh IIOCTPOECHHBIE MOJENM C HCIOJIb30BAaHUEM ammapara
anreopsl
3 OyHKIUH U TpaPuKH
31 OnepupoBaTh MOHATUSAMH: TepHOANYECKasT (QYHKIUSA, MPOMEKYTKH

MOHOTOHHOCTH (I)YHKI_[I/II/I, TOYKH 3KCTPEMyMa (I)YHKI_[I/II/I, HaunOoJbIlIee U




HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha IPOMEXKYTKE; UCITIOJIb30BaTh UX JJIA

uccaenoBanus (GyHKIUH, 331aHHOH rpaduKomM

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuMUIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPIWHATHOM
TUIOCKOCTHU M UCTIOJIb30BATH JUISA PEIICHUs YPaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YPaBHEHMH M HCIOJb30BATH UX JJS PELICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKIMNA U1 MCCIEAOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX AUCLUILINH
4 Hauana maTemMaTiueckoro aHaiumsa
OmnepupoBaTh TOHSATHSIMHU: HENpPEpbIBHAS (YHKIHSA, IPOU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN H (U3MUYECKUN CMBICIH
IIPOU3BOHOM M1l PELICHHUS 3a1a4
42 HaxoauTe TpOW3BOIHBIE DIIEMEHTAPHBIX  (DYHKIMHA, BBIYUACIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKLIUH
Hcnonb30BaTe MPOM3BOJIHYIO Ul MCCIeJOBaHUSA (YHKIMHM Ha
4.3 MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl HCCIECTOBAHUS
K [IOCTPOEHHIO IrpauKoB
14 Vcnonb30BaTh MPOU3BOJHYIO JUISI HAXO0XKJICHHS HAMTYYIIEro perieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE€ CONMAITBHO-YKOHOMUYECKUX, 331auax
45 OmnepupoBarTh MOHSATHSIMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUi U (PU3NUECKHUI CMBICI HHTETpaja
46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
' uHTerpai no gopmyne Hetotona — Jleiibnuna
47 Pemiare npukiagHble 331241, B TOM YHCIIE COLIMATbHO-I)KOHOMHYECKOTO

1 (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMATUYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna u BBIYUCICHUS
Pammonanbueie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIC JPOOH, IPOIECHTHI,
OeCKOHEeuHble  MepHoAMuYecKue  Ipodu. Apudmernyeckue onepauuud  C
11 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [Ipumenenne
ApoOell ¥ MPOLEHTOB Ul PeleHUs NMPUKIAJHbIX 3a/1a4 U3 pa3IMyHbIX OTpaciieit
3HaHUH U PEaJbHOM )KU3HU
JelictBuTenbHble  4yMclia.  PalMOHAJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu c JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN
Crenenb ¢ nenbiM nokasareiaeMm. CrangapTHas gopma 3anucu AEHCTBUTEIBLHOTO
13 yucia. Mcrnonb30BaHue NOAX0AAIeH (GOPMBI 3alIUCH JEHCTBUTENIBHBIX YMCEN AT
peuIeHus NPaKTUYECKMX 3a/1a4 U IIPEICTABICHUS TaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypallbHOM cTeneHu. JlefcTBus ¢ apupMeTH4eCKUMHU
' KOPHSMH HaTypaJIbHON CTEIIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPe0oOpa3oBaHUs
95 ITpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPUYECKHE (HOPMYIIbI
23 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 [poOHO-paLlMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpuUECKUX ypaBHEHUIN
97 [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKMX 33J1a4d U

3aia4 U3 pa3jInIHbIX oOacreit HAayYKH U pCaHBHOﬁ KHU3HHU




3 OyHKIUU U Tpaduku
31 OyHKIUA, ciocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3zaumuo oOpaTHbIe
. byHKIIUN
3.9 OO6nacte ompeneneHduss U MHOXKECTBO 3HadeHMH ¢GyHkuuu. Hynmum ¢yHKnuu.
' [IpomMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
33 Crenennas ¢GyHKIMS C HAaTypajdbHBIM W LEJNbIM Toka3atesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
34 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACTICHIE TPUTOHOMETPUUYECKUX (PYHKIIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro ananusa
a1 [TocnemoBarenbHOCTH, CIIOCOOBI 3alaHMs IMOCeNOBaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIHLHOCTH
ApudmeTrnueckas M TeOMETpUYeCcKas Mporpeccuu. beckoHeuHo yObIBaroas
4 reoMmerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH reOMETPHYECKOM
' nporpeccuu. PopMyna CIOXKHBIX HPOLEHTOB. Vcmonb3oBaHUE MPOrPECCUU IS
peleH s peaJbHbIX 33249 MPUKIAJIHOTO XapaKTepa
5 MHoecTBa 1 JIOTUKA
MHoOXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEeOpeTHKO-MHOXKECTBEHHOIO armapara Ui ONHCAHUS peallbHBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 33124 U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ palioHaJIbHBIM TOKa3aTeneM. CBOMCTBaA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynple U HaTypaibHbIe JOrapupMbl
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBaHue BBIpAXKEHUN, COAEPIKAIINX JIOTAPU(MBI
25 [IpeoOpa3oBaHue BBIpaXKEHU, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' rokazareseM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
26 Cucrempl JIMHEHHBIX ypaBHEHHHU. PeleHue NpUKIagHBIX 3a1a4 C IOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUI, CUCTEM M HEPaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX
' 3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HAyKH U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. [lepuonmueckne QyHkuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl 1 MUHUMYMBbl (pyHKIMU. Haubosbiiee W HauMeHbIee 3HauCHUE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadMkoB GyHKIUHI A1 pellieHus ypaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui MCCIEIOBAHUS IPOLECCOB U
35 3aBUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpPU PELICHUU 3a7ad U3 IPYTUX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTrnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKUl CMBICI TPOU3BOIHOM
43 ITpou3BosHbIe 3NEeMEHTApHBIX (GYHKUUH. POpPMYNbl HAXO0XIAEHHUS NPOU3BOAHOM
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIIHI
[IpuMeHeHHe TPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxxieHue HauboIbIIero 1 HaMMEHbIIETro 3HaYeHUsT QyHKIUU Ha
OTpe3Ke
[IpumeHeHne NpOU3BOJHOM JUIsl HAXOXKIEHUS HAWIy4LIEro peUIeHus B
4.5 NPUKIAAHBIX 3a/adax, [Js ONPENeNICHUS] CKOPOCTH MpOolecca, 3aJaHHOTO
bopmyoit unu rpadukom
4.6 IlepBooOpasnas. Tabnuma nepBooOpa3HbIX
17 WuTterpai, ero reoMmeTpudeckuii 1 Gpu3n4ecKuii CMbICI. Brranciaenne naterpaina no

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHSTUSAMU: ONpEIEICHHE,
aKCcHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, 0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
¢dopmynupoBath 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; IPOBOIUTH JOKAa3aTEeNbHbIE PACCYKIEHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpAllMM HaJl MHOKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPU peleHUH 337ay, B TOM YHCIE U3 APYrHX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/aBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMYJII0, PallMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl TeTUTeNh U HAaUMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMU TMO3UIMOHHBIMM CHUCTEMaMU CYHUCIICHHS; YMEHHUE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIpQXEHUI; YMEHUE ONEePUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOJIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIHUH,
TEOMETPUUYECKUM M (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeIEHHBIA MHTErpajll; YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(yHKIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOU
K rpaduky GyHKIIMH; YMEHUE HAXOJUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO IS HCCIEI0BAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUINT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIn3a,; IPUMCHATD IIPOU3BOJHYIO JI HAXOXKIACHUSA




HAaWIYYIlIEro peHieHus] B TNPUKIAIHBIX, B TOM YHUCIIE COLHUAIbHO-
SKOHOMHYECKUX U PUINICCKUX 33]]a9aX; HAXOIUTh IJIOMAIN U 00bEMBI
¢buryp ¢ IoOMoIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPHl MATEMAaTUYECKOTO

MO/JICIIMPOBAHUS C TOMOILBIO AU PepeHIINATBHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMSL, KOMITO3UIUS (QYHKIHMH, TUHEHHAsS (YHKIHS, KBaIpaTHUIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMEHHUE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 W3 peaJbHOW JKW3HU; BHIpaKaTh (OpMyllaMu 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBbIE 3a/ladl Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[yYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJENIM C MCIONb30BAaHUEM aImImapara

ayreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, MPEACTABICHHYI0 B TabauIax, Ha
auarpammax, rpagukax, OTpa)arollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHI U
auarpaMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIE C

NPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB U JJICKTPOHHBIX CPEACTB,




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCHOJB30BAaHUEM TPaPUUECKUX METOJOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiIy4dalHas BEJIMYHMHA, PpACIPEIACICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OXKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHSTHSMM: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHM, YUCIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKA, IMpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YTOJl MEXIY HMPSIMONW U IUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHUE HCIOIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKHe MOJENH C IMOMOUIbI0 I'€OMETPUUYECKUX MOHATUN U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMAAL GUTYpBI, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurne], npusMa, nupamuaa, Gurypa u HOBEpXHOCTh
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BpallleHUs, UUIMHIP, KOHYC, I1ap, cdepa, miouaab cepsl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulesienuneia, TUpaMubl, IPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTU, CEYEHUs] KOHYCa U LIWJINHAPA,
napajuiefibHble OCHM WJIM OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HAIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA TI'€OMETpPUYECKUX (uryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T'C€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO Pa3NIUYHBIM PHU3HAKaM, BBIOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE PUTYPBI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh F€OMETPHUYECKHe BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHKCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapauiesenuIeaa, MTUPaMubl, MPU3MBbI,
UWIMHApPA, KOHYycCa, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HAa YHCJIO, PA3JIOKCHUEC BCKTOpPA I10
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHHUEC, YI'OJI
MCKAY BCKTOpAMU;, YMCHUC HCIIOJIb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOA AJIA PCIICHHUA TCOMETPHUYCCKUX 3adad M 3aJaq

JPYTUX y4yeOHBIX MPEAMETOB




13

YMeHue BbIOMpaTh NOAXOMAMIMM METON [ pEeUIeHUs 3a]ayu;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon
1 Yucna u BBIYMCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel
12 Panmonanbhbple uucia. OOBIKHOBEHHBIE M JIECATHYHBIE JPOOM, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp ¢ wnenbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU
. CuHyc, KOCMHYC M TaHI'€HC 4YHMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JlelicTBUTENbHBIE 4YHCIa. ApU(METHYECKHE OIepalud C JACHCTBUTEIBHBIMH
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OLICHKa
pe3yibTaTa BBIYACICHUN
1.8 [IpeoOpa3oBanue BeIpaKeHUN
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TIOrapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEeHHH. Onpeaenurens MaTpUIbl




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€éTHbie GyHKIMU. [lepuoanueckue GyHKIuN
OOnacte ompeneneHUuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHKmm.
3.2 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUUs C HaTypalbHBIM M L€NbIM IoKazatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl rpadukoB (yHkuuid. ColicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pyukiuu. [Ipon3BoaHbIE S7IeMEHTAPHBIX (HYHKIIHIA
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb HU
4.2 skcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbILIETo 3HaYeHUs! QYHKIMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3ecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre6pa ¥ HavyaJla MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos I11LA.,
Komsirun FO.M., TkaueBa M.B. u np., AxkumonepHoe obiiectBo «31aTenbcTBO
«IIpocBereHue»

-Maremaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaIu3a, TEOMETPHSI.
AnrebOpa u Havana MaTeMaTudeckoro ananu3a. 11 kmacc. YaeOHuK miis
o01reo0pa3oBaTeNbHbIX Opranu3aiuii (0a30BbIi U yriIyOiaeHHbINH ypoBHH). B 2

yactsax; nox pea. A.I'. Mopakosuua. - M.: Muemo3una, 2019.

METOJINYECKHNE MATEPHAJIBI JJIS1 YUYUTEJIA

- Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anrebpa v HayaJla MaTeMaTuueckoro ananusa, 10-11 knaccel/ Anumos I1LA.,
Konsarun FO.M., TkaueBa M.B. u ap., AkninonepHoe o61iecTBo «M3aaTenbcTBo
«IIpocBemenue»

-Maremaruka: anreOpa v Hadajla MaTeMaTHYECKOT0 aHaIu3a, TeOMETPHSI.
Anrebpa 1 HayaJla MaTeMaTUYeCcKoro aHanusa. 11 kimacc. YueOHuk ais
o01ieo0pa3zoBaTeNbHbIX OpraHu3anuii (0a30BbIi U yriiyOneHHbI ypoBHH). B 2

yacTsax; nog pen. A.I'. Mopakosuya. - M.: Muemo3suna, 2019.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/
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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEHBABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEILHOTO pPa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEAMETHBIX PE3YJBTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAIbHOIO0 M HICANIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 ajanTallud B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3o0BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHMs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3oM, oOydaroniygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpoBaHHE TMPEICTABICHUS O TEOMETPUM KaKk YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPY)KAIOIIETO MUPA,;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHYECKUM COJIEpPIKaHUEM,;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus NIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpEAEIIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MIPOCTPAHCTBEHHBIX O0pa30B M 3aja4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIbHO U MOCTYIATEIbHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 4aca B Henemo B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TNapajUiesibHble TMpsSMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HA TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, TeopemMa O NpsSiMoH
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, TPOEKIIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHANnKyAsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPABHIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CHMMETPHUH B MUPaMUIaX, HapaJUIeIENuIe1ax, MPaBUIbHbIX
MHOT'OTPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH MNPABUIBHOM NHPAaMUIIBI, TEOpeMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHS MPOrpamMMbl y4eOHOTO MpeaMera
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBJICHHIA,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOrO OYyAYLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3znyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalell Ha TMPUMEHCHHE MaTeMAaTHYECKHX 3HAHWM JIs pelieHUs 3a1ad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCanoweeo  mMupa;,  NpUMeHeHue  102U4eCcKUx,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNIeNICHUs]  TMOHATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHus y4eOHOM 3adaun (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodiIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATHh BO3MOXHOE pPa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  UHGOPMALMIO W3  UCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HA TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATH OPMAT BHICTYTIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NEeSATEIbHOCTH, IUJIAHUPOBATh  OpPraHU3allMl0  COBMECTHOM  paboThl,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTb pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopmaIum.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKECHUS PE3YJIbTATOB AECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOro yriia; JMHEWHBIN Yrojl JBYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBaTh NOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemars 3aaun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaXOXKJEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUUIECKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTh TIpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJCIHPOBATH peaIbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATHAMHU: [UIMHIPUYECKAs TOBEPXHOCTb, OO0pa3yroIIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIIOCOOBI MOJTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucisate  00BEMBI M TIJIONMIAM  TOBEPXHOCTEH  TeJl  BpalieHus,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISITE COOTHONICHHS] MEXKIY TUIOMAIMU MMOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, HWHTEPHpPETUPOBATH U MNPeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaAAt0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHsTh reomeTpruecKkue (HaKkThl 1151 PEIICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTe€IbCTBO MaTEMaTHUYECKUX OTHOIIEHUWA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PELICHUH CTEPEOMETPUUECKHX 3a/1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSITh H3YyYECHHbIE TMOHATHS B MPOLECCE IMOUCKA pEeUIeHUs
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0KIEHUEM F€OMETPUYECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHMsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTeMaTu3alurs 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmorexa HOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmorexa LHOK
- 11ep https://m.eds00.ru/2d8a9c99
npsiMasi ¥ II0CKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmmorexa [JOK
> 11¢P https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 Kyde u

5 MUpPaMHUIE, UX PA3BEPTKU U MOJEIIH 1 bubmmorexa [TOK

PAMITIE, X PASEEp ' https://m.eds00.ru/b30df38
CeueHuss MHOTOTPaHHUKOB
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HavansHbie cBeieHNS 0 KyOe u

6 nupamuie, X pa3BEPTKU U MOJIEIH. BuGmorexa LIOK
https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CIICACTBHA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIICACTBHA U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CIICACTBHUA U3 HUX
B3anmMHoe pacnosioxkeHue npsMbIX B

1 IIPOCTPAHCTBE: NEPECEKAOLINECS, bubnuorexa [IOK
MapajuIeIbHbIE U CKPEITUBAIOIINECS https://m.edso00.ru/1a2520f6
IIpsIMBIE
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:

12 napajuiesIbHbIE IPSIMBIE B Bubmiorexa LIOK

IIPOCTPAHCTBE; MApaJUIEIbHOCTh
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3
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[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/eeld19b9
IIJIOCKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroia Mexay npsAMBIMU B bubnnorexa [HOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.edso00.ru/e504d656
[Ipocrelimme npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HJIOIZKOCI;I/I' TETpad bubmmoreka LIOK
P - TeTpasap, https://m.edso00.ru/4a28dc02
KyO, mapasienenumne/
bu6mmoreka [IOK
20 I1 i
OCTPOCHIE CeHEHit https://m.eds00.ru/1d434dof
bu6mmoreka [JOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.eds00.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPAMOU U
PHEHIKY AP P bu6mmoreka [IOK
23 MJIOCKOCTH: TIEPIEHAUKYIIIPHbIE

IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasenbHele U bubnuoreka [IOK
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJISpHOCTH bubnnorexa [HOK
MPSMOM U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [HOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

39 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosgHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHue OT TOUKH [0 IIJIOCKOCTH, bubnuorexa [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IJI0CKOCTH

34 IlepnieHquKyIsAp U HAKIIOHHBIE: bubnnorexa [JOK

pacCToAHUC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSIMOU 10

IIJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnunoreka [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yToi bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
38 1} E?;H&KH neyneg WKYJISIPHOCTH bubmmorexa LIOK
P p fI P https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 MPU3HAK NEPICHINKYIIPHOCTH bubmmorexa LIOK
P P fl yp https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
40 m 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubnuorexa LIOK
P P fl yp https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX NMepreHAUKYIIpax bubnorexa LIOK
P P PHCHAAKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMepreHAUKYIIpax Bubmmorexa LIOK
P P PHCHAAKYIAP https://m.edso00.ru/52188a7d
43 Teopema 0 TpEX NMepreHANKYIIpax bubmmorexa LIOK
P P PHCHANKYIUIP https://m.eds00.ru/9f246736
KonTponbHas paboTa mo Temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK

mockocteil”" n "Yriasel MexXIy
MPSIMBIMU U TUIOCKOCTSIMU"

https://m.edsoo.ru/5b971ef3
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[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI

bubmuoreka [JOK

45 MHOTOTpaHHUKA, BBITYKJIbIC U
P Y https://m.eds00.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBaHUS MPU3MBL; IIpsiMas U bubnmoreka [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH MPU3MBI
47 [Tapannenenunen, npsMOyTroJIbHBIN bubnuorexa [JOK
MapajuieenuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
IpaHd ¥ OCHOBAHUE MMUPAMHU/IBI;
48 OOKOBas U TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
P https://m.edsoo.ru/fblcd0asS
MMUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIHBHOTO
49 MHOTOTpaHHHKA; IIPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOIbHAS MTHpPaMUIA
Y TIPaBWJIBHBIN TETPAdp; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTPAaHHHKAX: OKTad bubmorexa LOK
P ) P> https://m.edsoo.ru/a0fdd5bf
TOJEKAdIP U HKOCADIP.
CumMMeTpusi B MPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIHO TOUYKH, bubnmoreka [JOK

MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B TUPAMUJIAX,

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

Imapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

BrlunciieHue 3j1eMEHTOB

bu6mmoreka [IOK

2 5
> MHOTOTPaHHHKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSAMOM
53 MPU3MBI, IUIOIIAdh OCHOBAHHM bubmorexa [JOK
p ’ ta . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIILHOMN
54 MUPaMUJIbI, TEOPEMA O TIOLIAIH bubmorexa HOK
p vﬂ - TEOP HI g . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
A PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
. bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
S OnEm nHpavi b https://m.eds00.ru/235171b3
" bubnmoreka [JOK
%8 OObEM mipaviLe! https://m.edsoo.ru/f47dfefd
" bubnmnoreka [JOK
59 OOwEM MupaMu et https://m.edso00.ru/79c¢10312
" bubnuotexa [JOK
60 OOwEM MupaMu et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorera [JOK

https://m.edso00.ru/79853608
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bubmuorexa [JOK

62 OObEm MpH3Me! L https://m.eds00.ru/1e053890
. bu6mmoreka [IOK
63 OObEm MpH3Me! L https://m.edso00.ru/482d3f51
64 KounTponbhas pabota no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHHM. 1 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHUH.
Brruncnenue pacCcTOSHUN: MEXIyY
66 JBYMSI TOUKaMH, OT TOYKH /10 1 bubmorexa [TOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPEIMBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 HroroBas koHTpoNbHas paboTa 1 https://m.edso0.ru/b9146bc0
IToBTrOpenue, 0600IIEHNE
CUCTEMaTHU3aIHs 3HAHHUH.
Brruncienue yriioB: Mex
68 CerHII/IBaIOIIIZIMI/ICZ npm\iiMn 1 bubmmorexa [TOK
. ’ https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TNTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I1O0 68

[MPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Kourpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/lb TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edso00.ru/0341bc2b

chepsl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MINHIPUIECKOMN 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmoreka [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasuieIbHON Win
MEePIECHANKYIISIPHON OCH
HUJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmoreia LOK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u (IS)OK?;:: bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MMOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnnoreka [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 okono cepsr; chepa, BucaHHAS B bubnmnoreka [JOK
MHOT'OT'PaHHUK WIIHA B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

HEM LHTHH/PA, KOoHyca https://m.edso00.ru/5513d87b
b K
15 O0béM 11apa U mIoImaas chepbl nommorexa O

https://m.edsoo.ru/d189bde?2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI bubnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxeHne BekTopa 1o Tpém
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa LOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmnorexa [IOK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHBIA METO
23 o I/IpiI_HCHI/II/I reOMef HYECKUX ’ bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3amaq
IIpssMmoyronbHas cucrtema
KOOPJIMHAT B IIPOCTPAHCTBE.
P POCEP Bu6mmorexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJAMHATAX

https://m.edso0.ru/48db7058
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Yrois Mexay BEKTOPaMH.

bubmuoreka [JOK

2> Cranproe nponseesetie https://m.edsoo.ru/725effca
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
IPSIMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa LHOK

" https://m.edsoo.ru/77c22fc5

IIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 cUcTEeMaTU3alusa 3HaHUMN. bubnnorexka [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUHU U METObI UX https://m.edso00.ru/7491efe0
peleHus
[ToBTOpenwme, 0600IIEHNE 1

31 cHUCTeMaTH3alus 3HaHUI. 3a/1a4n bubnuorexa [JOK
IIJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenme, 0600IIEHNE 1

32 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca CTepEOMETPUU

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

33

34

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTH3aLNs 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc?

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
' reOMETPUUYECKUX 3a]au
23 OnepupoBaTh NOHATHSAMM: NApAUIEIBHOCTh M IEPIEHIUKYIAPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
. KnaccugunupoBars B3anMHOE PacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHITUSMMU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOIO yrJa,
7.5 peOpo BYrpaHHOTO yrija, JMHEWHBIH Yroa JBYTpaHHOIO YU,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKa, IIPaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOIPAaHHUKOB (IIMpaMuJia, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJacCUpUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' [IPAaBWIbHBIE MHOTOTPAHHMKH, TIPSMbIE M HAKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKymas  IUIOCKOCTb,  CEYEHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aJNropyuT™MaM, MPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOAHUI MEXKIY ABYMsSI TOUKaMH, OT TOYKH 1O MPSIMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUC MCTOJbI IIPpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMHUCA MMPAMBIMHA, MCIKIY HpiIMOfI " INJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOILIEHUS MEXK Y IUIOMIA/IIMU TOBEPXHOCTEM, 00bEMaMU MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBEC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh B TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUrypax, MpEeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mHpoCTEHIIHE NPOrpaAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOJy4YEHHBIE 3HAHUSA HA TNPAKTUKE: AHAIM3UPOBATh
pealbHble CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MpPOOIIEMBI,
MOJIECJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBLIC MOACIIU C MCITOJIB30BAHUEM T'COMETPUUCCKHUX MOHSITHUA U




TeopeM, armapara anreOpbl, peraTh MPaKTHYECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAs
' MOBEPXHOCTh, OO0pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoioKeHUE CPEphl U MIIOCKOCTH
OnepupoBarh MOHITUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy u
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAICHHSI
68 BBIUMCIATE COOTHOMICHHS MEXAY IUIONIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TeT
6.9 N3o6paxkaTs nzydaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TeJ
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpPa30BbIBATh MH(POPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEJCTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANONIarallMX HECKOJBKO IIarOB PEIICHUA, €CIIA YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATHEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IIPU  PELIEHUHM  CTaHIApPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHbIE 3HAHUS Ha MpaKTHKe: aHaJIU3HpPOBAThH
peayibHble CUTYallud W MPUMEHSATh W3YYEHHbIE MOHSATHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJIETUPOBATh peajbHble CUTYAllMU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, anrnapara ajiredpsl, pemarh NpakTHYeCcKue 3ajauu, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

1.2

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECs,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YrOJ MEXKIYy MNpPSIMbIMH B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Mockocted. [Ipocreiimne npocTpaHCTBEHHBIE (GUIYpbl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajuiCICIumIiCa, IoCTPOCHUC CEUCHUM

7.3

[lepnieHAUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE MpPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  Yrojl, JIMHEWHBIA Yrojl JBYIPaHHOIO  yrIJa.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TJIOCKOCTH, MPOEKLUs (PUTYpBI HA IIOCKOCTh. [IeprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JIBYX ILUIOCKOCTeH. Teopema o Tpéx

NEPpNECHAUKYIISIpax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHMKA, BBIITYKJIbIE W
HEBBIMYKJIbIE MHOTOI'PAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronabHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, MPSAMOYT OJIbHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: N-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMHM/Ibl, OOKOBAsI U TIOJIHASA MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U

yced€HHass MNHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE




7.5

7.6

1.7

MHOTOTPaHHHUKU: TOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHash NUpaMHUAa U MPaBUIbHBIN
terpadap, kyo. IlpencraBieHwe o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOH TOBEPXHOCTHM U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSAMOM pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIIBHOM NUpPaMUIbl, TEOpPEMa O ILIOLIAIU

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OObEM HPaMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[{uinHapuyeckas MOBEPXHOCTh, 0Opa3yrolie IHJIMHAPHUECKOW MOBEPXHOCTH,
OCb IWJIMHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHusd U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10I1adb OOKOBOM U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KOoHyc: OCHOBaHME U BepIInHa, 00pa3yrorast
U OCh, IUIOWAAb OOKOBOW M TIOMHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: HeHTp, painyc, IMaMeTp, IUI0IIalb TOBEPXHOCTH chephl. B3anmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIoalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OI'PaHHUK, UJIA TCJIO BPpAlICHUA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus w3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuble Tema B mpoctpaHcTBe. COOTHONICHHS MEXKAY  IUIOMIASIMU

o7 MOBEPXHOCTEH, 00hEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOXKEHUE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitimme 3amaun B KOOpJAWMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJTOPUTMAMM DPELIEHUS 3a/ad;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHSTUSAMU: ONpEIEICHHE,
aKCcHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IMPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE ¥ IPOTHUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYECKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYKACHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
MIOJIMHOXECTBO, ONEpallMi HaJl MHOKECTBAMHU; YMEHUE UCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUI U NPH PELIeHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Tpad Ha IUIOCKOCTH; yMEHHME 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YHUCIIO, LEI0E YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTeNeHb C JACHUCTBUTEIbHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOMAYJI0, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINIA OOIUI IeTUTeNh U HAaNMEHbIIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMHM CYHUCIICHHS; YMEHHE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606pa3OBaHI/ISI ,Z[pO6H0-paI_II/IOHaJ'ILHBIX




BBIpQXEHUI; YMEHUE ONEePUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass  TpoTpeccHsi,  TeOMETpUYECKas  IPOTrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCe
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOJIUTH apudmMeTndeckue IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBaTh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeuTeNb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/IC, TPUT'OHOMETPUYCCKHC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTEM; YMCHHC pCIIaTb YpPABHCHMHA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA MW CHUCTEMbI C IApaMCTpPOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIHUH,
TEOMETPUUYECKUM M (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeIEHHBIA MHTErpajll; YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(yHKIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOU
K rpaduky GyHKIIMH; YMEHUE HAXOJUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO IS HCCIEI0BAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUINT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIn3a,; IPUMCHATD IIPOU3BOJHYIO JI HAXOXKIACHUSA




HaWJIydmero peucHUuA B IMPUKIAAHBIX, B TOM YHUCJIC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(PepeHIINATBHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMSL, KOMITO3UIUS (QYHKIHMH, TUHEHHAsS (YHKIHS, KBaIpaTHUIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenpHass W JorapupmMuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOW JKWU3HM; BHIpaKaThb (OpMyllaMu 3aBHCHMOCTHU
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBbIE 3a/ladl Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[yYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJENIM C MCIONb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, MPEACTABICHHYI0 B TabauIax, Ha
auarpammax, rpagukax, OTpa)arollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHI U
auarpaMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIE C

NPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W JJICKTPOHHBLIX CPEACTB,




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCHOJB30BAaHUEM TPaPUUECKUX METOJOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiIy4dalHas BEJIMYHMHA, PpACIPEIACICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OXKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHSTHSMM: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHM, YUCIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKA, IMpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YTOJl MEXIY HMPSIMONW U IUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHUE HCIOIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKHe MOJENH C IMOMOUIbI0 I'€OMETPUUYECKUX MOHATUN U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMAAL GUTYpBI, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurne], npusMa, nupamuaa, Gurypa u HOBEpXHOCTh
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BpallleHUs, UUIMHIP, KOHYC, I1ap, cdepa, miouaab cepsl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulesienuneia, TUpaMubl, IPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTU, CEYEHUs] KOHYCa U LIWJINHAPA,
napajuiefibHble OCHM WJIM OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HAIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA TI'€OMETpPUYECKUX (uryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T'C€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO Pa3NIUYHBIM PHU3HAKaM, BBIOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE PUTYPBI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh F€OMETPHUYECKHe BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHKCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapauiesenuIeaa, MTUPaMubl, MPU3MBbI,
UWIMHApPA, KOHYycCa, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp
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YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HAa YHCJIO, PA3JIOKCHUEC BCKTOpPA I10
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHHUEC, YI'OJI
MCKAY BCKTOpAMU;, YMCHUC HCIIOJIb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOA AJIA PCIICHHUA TCOMETPHUYCCKUX 3adad M 3aJaq

JPYTUX y4yeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAMIMM METON [ pEeUIeHUs 3a]ayu;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
19 Panmonanbhbele  umcia. OOBIKHOBEHHbIE M JECATHYHBIE JPOOM, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaATypaIbHOM cTeneHu. J{eHCTBHs ¢ apupMeTHIECKIMHU
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CaoiicTBa cTeneHU
. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypajIbHbIC JOrapru(MbI
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [TpuGnmxEHHbIC BEIYUCIICHNUS, IPABUIIa OKPYTIICHUS, IPUKUIKA U OI[CHKA
pe3yibTaTa BHIYMCICHUN
1.8 [TpeoOpazoBaHme BhIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe GyHKuMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHUuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHKmm.
3.2 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKUMsA C HaTypajJbHbIM M LEJbIM IOKazaresneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl rpadukoB QyHkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [Ipon3BoaHbIE 3JIeMEHTAPHBIX (YHKITHIA
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb HU
4.2 skcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbILIETo 3HaYeHUs! QYHKIMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3ecTBO, Oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. MaTtemaruka: anreOpa u Hadalia MAaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st obydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS35X MEKy HUMU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTaAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUN «CaydaifHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM
11t GOpPMUPOBAHUS TIPEJCTABICHUN O pPacHpeaesICeHUH BEPOSITHOCTEH MEXTY
3HAYCHUSIMU CIIy4alHBbIX BEJIMYMH, a TaK)Ke dTa JUHUA HeoOXoauma Kak Oaza Jjis
W3YYCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEHCTBYIOMIECTO B
pUPOIE U OOIIECTBE U UMEIOIIET0 MaTeMaTH4YecKyto Gpopmanuzamnuio. Cam 3aK0H



OONBIIMX YWCEN TpeaiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MHUHUMAIHHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (opMaliu3Ma.

TeMbl, CBsiI3aHHBIE C  HENOPEPHIBHBIMH  CIyYaHBIMH  BEJIMYHMHAMH,
aKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIy4YalHbBIX
SBJICHMM C MOMOIIBbIO HENMpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY pacCIpeleeHUsIM, MPU ATOM MPEANnoaracTcs
O3HAKOMHTEIFHOE U3yUEHUE MaTepuana 06e3 J0Ka3aTelbCTB MIPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHUC KypCa ((BepOSITHOCTL Y CTAaTUCTHKA» Ha 0a30BOM YPOBHEC OTBOAUTCA
I yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6yII€HI/I}I, Bcero 68 y‘le6HI>IX qacCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMU.  BeposiTHOCTH  COOBITUM B ONBITaX C  PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble coOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAaHWM 10 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYUH. MaTeMaTndeckoe 0)KUaaHue U AUCIIEPCUs
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, JSTUYECKOrO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKIEHNUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIHSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH Cpe/Ibl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATEIbHOCTH, 3TAroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  noznasamenvhwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue geicTBUs:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHUS U BBIBOBI MO pe3yiIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3IU4yHe U CXOJCTBO TO3UIIMIA;, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTar paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOJCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMH MNPOAYKT 1O KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

COCTaBJIATH ILJIaH, aJITOPUTM PEIICHUS 3a/Ja4H, BEIOMpPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApHUAHTHI PEUICHUN ¢ Y4ETOM HOBOM HH(MOPMAIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  [IO3HABATEJIBHOM peduiekcur KakK OCO3HaHUs
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pPELICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€M M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTndecKoe, MeinaHa, HauoobIee,
HaWMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CiIy4ailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIM HMCXOMA) CIy4alHOIO OIBITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIy4alHBIX
HKCIEPUMEHTAX.

Haxonutb u ¢popMynrpoBaTh COOBITUS: IEpECEUCHNUE U OOBEAMHEHUE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (opMyJioi ClI0KEHHUs] BEPOATHOCTEN IPHU pELICHUH 3a/ay.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOATHOCTh, HE3aBHCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABUCUMBIE WCIIBITAHUS, CEpPUS
UCIBITAaHUHM, yCIeX M HeyJaya; HaXOJUThb BEPOSITHOCTH COOBITHMM B cepuu
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleTICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUH  CIy4yallHOM  BEIMYMHBI 1O
pacrpeesIeHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUJIAHUS, TPUBOJIUTH ITPUMEDHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMAaTHYECKOE OKHUIAHUE 110 TAHHOMY PacCIIpEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6nmnorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO>KH}I:;IMI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [JOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
VciioBHast BEpOSTHOCTD, IEPEBO
4 CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6nmorexa LIOK
> DTIEMEHTEI KOMOUHATOPHIKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX UCITBITAHUI 3 1 bubmorexa LOK
p A https://m.edsoo.ru/e0b7b0f1
7 CrayyaiiHble BEIMYUHEI U pacIpeacIcHus 6 bubmorexa HOK
ya pactipen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 i 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Marematuueckoe 0>XKMIaHUE CITy4aillHOU 4 bubnnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucnepcust u cTaHAapTHOE OTKJIOHEHHE bubmmoreka [JOK
2 o . 4 1
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIe cilydaliHble BETUYUHbI 5 Bu6mmoteka [JOK
(pacripeenenusi) https://m.edsoo.ru/5fbc5dcl
bu6nmorexa LIOK
H 2 1
> OPMAIEHOE pachipeAeeriti https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEHNE 1 19 9 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I1O 34 5 3

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpencraBnenne naHHBIX C 1 bubnnoreka [JOK
MTOMOIIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeruueckoe,
MearaHa, HauoosbIlee U
bubmuorexa [JOK

2 1
HAMMCHBIICE SHATCHIA, pasMax, https://m.edsoo.ru/dd00738d

AUCIICPCHA, CTAaHAAPTHOC
OTKJIIOHECHHE YHCIIOBBIX Ha60pOB

Cpennee apudmernyeckoe,
Me/naHa, HauboJIbIIee U

bu6mmoreka [JOK
3 HavMEHbIIIee 3HAaUCHUs, pa3max, 1

https://m.edso0.ru/98645f6¢

AUCHCpCUsd, CTAaHAAapTHOC
OTKJIIOHCHHEC YHCIIOBBIX Ha60pOB

Cpennee apudmernyeckoe,
Me/iaHa, HauboJIbIIee U

bubmuorexa [JOK
4 HavMEHbIIIee 3HAaUCHUs, pa3max, 1

https://m.edso0.ru/7¢9033a8

AUCHCpCUd, CTaHAapTHOC
OTKJIIOHEHHE YHCIIOBBIX Ha60pOB

CHy‘iaﬁHHe 9KCIICPUMCHTBI

(OTIBITHI) U CITyYaiHBIE COOBITHS. bubnmoreka [JOK
DneMeHTapHbIe COOBITHS https://m.edso00.ru/347c1b78
(ucxonp)



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
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BepositHOCTB CitydaitHOTO
coObITus. BeposiTHOCTH COOBITHIA

bubmuoreka [JOK

0 B OINBITaX C PABHOBO3MOKHBIMU https://m.edso00.ru/64d75244
AJIEMEHTAPHBIMU COOBITUAMU

7 BeposiTHOCTB cityuaiiHOTO bubmumoreka [IOK
coOwiTus. [TpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHSMHU:

8 nepeceyeHue, 00beAMHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso00.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu HaJ COOBITHSIMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus1. Jlmarpammel Dunepa

10 dopmyra cioKeHus bubnuoreka [IOK
BEPOSATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.

11 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
epeBo cinydaitHOTO https://m.edso0.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOKEHUE BEpOATHOCTEM. bubnuorexa [JOK
JepeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnuotexa [JOK

epeBo cnydaitHOTO
JKCIEpPUMEHTA

https://m.edsoo.ru/47fb6b11



https://m.edsoo.ru/64d75244
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bubmuorexa [JOK

14 opyua HOHOI BEPOSTHOCTH https://m.edsoo.ru/15941bec
15 dopMyta MoJTHON BEPOATHOCTH bubmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyta MoJTHON BEPOSATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnnorexa [HJOK
17 Konrporeras pabora https://m.edsogrulzgdc6cb9
18 Komb6unartopHoe npaBuio bubnuorexa [JOK
YMHOXEHHUS https://m.eds00.ru/2270cf70
bubnnorexa [HOK
19 Hepecranosrait i axtopuaz https://m.edsogru/d58ce6d1
. bubnuorexa [JOK
20 Hueno coerarit https://m.edsogru/7904dfb0
91 Tpeyronbuuk Ilackang. @opmyna bubnnorexka [JOK
6unoma HeroTona https://m.edsoo.ru/fa4d7998f
bunapHsIii CIy4alHBIN ONBIT
22| Femmmermis o, Copes BSmorera LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MIEPBOTO ycrexa
93 Cepus HE3aBUCUMBIX HCTIBITAHUMA bubnmoreka [JOK
beprymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubnuoreka [IOK

WCIIOJIb30BAaHUEM JICKTPOHHBIX
TalJIHI]

https://m.edsoo.ru/f4al5al4
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bubmuorexa [JOK

25 Catysainas BenHnHa . https://m.edsoo.ru/639be%aa
Pacnpenenenue BepoATHOCTEN. bubnmoreka [JOK
26 1
Juarpamma pacnpenesieHus https://m.edsoo.ru/6dc7ff39
97 CyMMa u ripou3BeieHHE 1 bubnnoreka [HOK
CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 nipou3BeieHHUE 1 bubmuorexa [JOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/c2757cc3
[Ipumepsl pacrpeeneHuii, B TOM
29 ‘II/II)CJ'IG feoalzeT I/II)‘ISCKOG H 1 bubmorexa HOK
p https://m.eds00.ru/91e08061
OMHOMHUAJILHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG feo::eT II/I)‘I:CKOG u 1 bubmorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpenue, 0600IIEeHNE U 1 bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/0f4d3cd?
39 IToBTOpenue, 00o0IIEHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/e0la3dc4
bu6mmoreka [IOK
33 4 1
TOTOBA KOHTPOJILHA] padoTa https://m.edso0.ru/a985ae79
[ToBTOpenue, 0000IIEHNE U bubmmoreka [IOK
34 . 1
CHCTeMaTHu3alus 3HaHu’ https://m.edsoo.ru/l1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposBbIe
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuteckue fl[Sy‘IeHI/Iﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypeni
[ToBTOpEeHME, 0000IICHUE,
CHUCTEMaTH3aIus 3HAHHUH.

1 Cry4aifHble OTIBITHI U 1 bubnnoreka [JOK
BEPOSITHOCTH CIIy4alHBIX https://m.edso0.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEHHME, 0000IICHUE,

CHUCTeMaTU3alus 3HaHH.

9 Crny4aifHble ONIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edso0o.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HWCTIBITAHU I
[ToBTOpenue, o6odIIEHKE,

CHUCTeMaTU3alus 3HaHH.

3 Crny4aifHble ONIBITHI U 1 bubmuoreka [IOK
BEPOSATHOCTH CIIy4alHbBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK

CiyyaliHble ONIBITHI 1
BEPOSITHOCTH CITyYalHbBIX

https://m.edsoo.ru/32bc29bf
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coObITuit. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Ipumeps! npuMeHeHus

bu6nmoreka [IOK

S) aTEMaTHUYECKOT0 0XKHIa
MATENITTHCCIOTO OAUAAHIA https://m.eds00.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMmaTuuecKkoe OKuIaHue bubmuorexa [IOK
CYMMBI CJIy4allHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MaremaTrueckoe OXUJIaHue

7 FEOMETPUUECKOTO U bubmorexa LIOK

P . https://m.edsoo.ru/20de2fc2
OMHOMHUATIBHOTO pacnpeaeneHui
Marematnueckoe OKUaaHue
8 TEOMETPHYECKOTO U bubmmorexa [IOK
p . https://m.edso0.ru/17b0e769
OMHOMHUATIBHOTO pacmpeaeneHui

9 Jucniepcust u cTaHAapTHOE bubnnorexa [JOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAIBLHOTO PaCIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c

12 HCITOJIh30BAHUEM DJICKTPOHHBIX bubmmorexa [JOK

P https://m.edsoo.ru/a53cd884
Ta0IHIL
3aKoH OOJBIIHX YHUCEN.
13 Br160opouHbIii METO bubmmorexa [JOK
p . a https://m.edsoo.ru/94ddc34a
HCCIIeI0BaHUI
3aKoH OOJBIIHX YHUCEN.
N bubnuotexa [JOK
14 Br16opounslii MeTox

HUCCIIENOBaHUI

https://m.edsoo.ru/cf23b369
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
p https://m.eds00.ru/6c1d11a6
Ta0JIUIL
bubnunorexa LIOK
16 Hrorosasa xoHTpoabHas padora
TOroBad KOHTPOILHAL pabot https://m.eds00.ru/7e379f8f
[Ipumepb HeTTPEPHIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
17 HJI}(,):HOCTI/I acIpe, eJ‘IeHyIf}I buGnuorexa [IOK
pactipelt ’ https://m.edso0.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[TpumepbI HeTIPEPHIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
18 HJI}(,):HOCTI/I acIpe eJ‘IeHyIf}I buGnuorexa [IOK
pacnpen ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
3amauu, TPUBOISIINE K
19 HOPMAJIBHOMY PacCIpEeIICHHUIO. bubmmnoreka HOK
OyHKIHUA IUNIOTHOCTH U CBOMCTBA https://m.eds00.ru/97c¢19f59
HOPMAJIBHOTO pacrpeaeneHus
[IpakTuueckas pabora c
20 HCIIOJIB30BAHUEM DIIEKTPOHHBIX bubmiorexa LOK
p https://m.edsoo.ru/1f1f9ad9
TadJIMULL
[ToBTOpenwue, 0600IIEHNE 1
21 cucTeMaTu3anusa 3HaHUi bubnnorexa [JOK
H ' https://m.edso0.ru/72953f4c
OrmnucarenpHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuoreka [{OK
22 CHUCTEMAaTH3allMsI 3HAHUH.

OmnmncarenbHas CTaTUCTHKA

https://m.edsoo.ru/b699ad0c
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23

[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anys 3HaHUHA. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE U
cucreMatru3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/538fd7cf

25

26

27

[ToBTOpeHnue, 0600IICHNE 1
cUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ TpUMEHEHUEM (HopMYIT
U rpaduIeCcKX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
quarpamma Oiliepa)

[ToBTOpenue, o6odIIEHNE 1
cucTeMaTH3alus 3HaHUi.
Brraucnenue BepostHocTeH
cOOBITHI ¢ MpUMEHEeHHEM (OpMYIT
U rpaduyeckux MeTo/10B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM POopMYIT
U TpaduYecKX METOJI0B
(koopauHaTHas npsiMas, 1epeBo,
auarpamma Jusepa)

bubnunoreka LIOK
https://m.edso00.ru/272910f5

bu6nunorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmorexa LIOK
https://m.edso00.ru/5964{277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alMs 3HAaHUH.
Brrunciienne BeposiTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOpMYIT 1 bubmmorexa [JOK
https://m.edsoo.ru/e71debed

U TpapIIecKuX METO0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jisepa)
IToBTOpEHHE, 0000IICHUE U

29 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnuoreka [IOK
CnyyaiiHbple BEJIMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
IToBTOpEHHE, 0000IICHUE U

30 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnunoreka LIOK
CiyyaliHble BEJITMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpenue, o6odIIEHNE 1

31 cUcTEeMaTU3alus 3HaHUM. 1 bubmmnoreka HOK
MaremaTtuueckoe OXKuIaHue https://m.edsoo.ru/aeal298c
CIIy4yallHO! BEIUYMHBI
[ToBTOpenue, o6obIIEHNE 1

39 CHUCTeMaTU3alus 3HaHH. 1 bubmuoreka [IOK
MaremaTruecKkoe OKUJaHUE https://m.edsoo.ru/640a8ebf
CIIy4allHO! BEJIUYMHBI

but6mmoreka [IOK

33 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenwue, 0600IIEHNE 1 1 but6mmoreka [IOK
CHCTEMAaTHU3AlMS 3HAHU N https://m.edso0.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOIHUIBI U TUATPAMMBI
OnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHUecKoe, MeauaHa,
6.2 HanOoJpIllee, HAMMEHBIIEE 3HAYECHHE, pa3MaxX MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) H
ciydaiiHoe coOBITHE, DIIEMEHTapHOE COOBITHE (DIEMEHTAPHBINH HCXO.)
6.3 CIIy4alHOrO  OIIbITa;  HAaxOIWUThb  BEPOSATHOCTH B  OMNBITaX C
PaBHOBO3MOXHBIMU CIy4allHBIMU COOBITHSIMHU, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxonute u GopMmynupoBaTh COOBITUS: MepecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITUI, COOBITHE, NMPOTHUBOMOJIOKHOE AAHHOMY COOBITHIO;
' MOJb30BaThCA  AMarpamMmMamMu Oinepa U GOpPMYNIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TMOHATUSMHU: YCJIOBHAsl BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO TPAaBUIIa YMHOXKEHHUS, C
MMOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHUAMH: MCIBITAHUE, HE3aBHUCHMBIE MHCIIBITAHMS,
6.7 cepus UCHBITaHUH, yCIleX U Hey/laya; HaXOIUTh BEPOSITHOCTH COOBITHUIM
' B CEpPUM HE3aBHCHMBIX HCIBITAHUN J0 IEPBOrO YCIEXa, HaXOIWUTh
BEPOATHOCTH COOBITHI B cepuH ucnibITanuii beprym
6.8 OnepupoBaTh NOHATUSMHU: CIIy4aiHasT BEIWYMHA, PACIPEICICHUE

11 KJIACC

BCpOHTHOCTeﬁ, AuarpaMma pactupeaCiICHUA




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEHN U CTATHUCTHKA
5 1 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10
' pacripeieNIeHUIO WK ¢ MTOMOILBIO AHarpaMmm
OnepupoBaTh MOHATHUEM MATEMAaTUYECKOTO OXXHJIAHMS, MPUBOAUTH
- OpUMephl TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUAaHHE
' CIy4yallHOM BEJIWYMHBI, HAXOJUTh MATEeMaTHYEeCKOE OXHUIaHUE II0
JTAHHOMY paclpeeIeHUIO
5.3 HNmeThb npeacraBiaeHue o 3aKOHE OOJIBITUX YHCET
5.4 HmeTs npeacTaBlieHne 0 HOpMajibHOM pacrpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBnenne fAaHHBIX C [OMOWIBIO Ta0auy W auarpamMm. CpenHee
6.1 apudMeTHYecKoe, MearaHa, HauOoJIbIllee W HaWMMEHbIEe 3HAYCHUsS, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIIOBBIX HAOOPOB
CrnyualiHple SKCIIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHSA. DJeMEHTapHbIE
coObITHs (MCXO0bl). BepoATHOCTh ciydyaltHOrO cOOBITHS. BIM30CTh YacCTOTHI H
6.2 BEPOSATHOCTH COOBITHIA. ClTydaifHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObiTusiMH.  BeposTHOCTM  COOBITUH B ONBITAX C  PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuy Hajx COOBITUSAMHU: NEpECEYeHHE, OObEIUHEHHUE, MPOTUBOMIOIOKHBIE
' coObITus. [Inarpammel Ditnepa. Popmyiia ClI0KEHUS BEPOSITHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBO  Clly4aiiHOro
' sKcriepuMenTa. Gopmysia MojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
65 KomOunatopHoe npaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa
bunapHbIli ciydaliHbIil ONBIT (MCHBITAaHUE), ycnex M Heynaya. HesaBucumbie
6.6 ucnelTanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 nepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium
CnyuaitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Hwnarpamma
6.7 pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE U
OMHOMHUATIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
5 Teopus BeposiTHOCTEN U CTaTUCTHKA




5.1

5.2

YuciioBble XAapaKTEPUCTUKU CIIYYalHBIX BEIUYMH: MATEMAaTHYECKOE OXKUIAHUE,
JIUCTIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE. [[prMepbl TPUMEHEHUSI MATEMAaTUYECKOTO
0’KMJIaHMSI, B TOM YHKCJE B 337a4ax U3 MOBCEIHEBHOM >XM3HU. MaremaTudeckoe
OXXKUJaHNEe OMHAPHOW CITydalHOW BETMYMHBL. MaTeMaTHYeCKOe OXKUTAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTndecKkoe 0°KMIaHUE U AUCIIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHIH

3akoH OONBIIMX YKCET U €ro poJib B HayKe, MpUpoje U obmecTBe. BriOopounbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Tpumepbl HenmpepbIBHBIX  ClAy4alHbBIX BeauuuH. [loHATHE O IUIOTHOCTH
pacrpeeneHus. 3a1a4y, IPUBOAALINE K HOpMAIbHOMY pacrpeenenuto. [lonsatue

O HOpMAJIbHOM pPacCIpeCaCiICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Branenune Mmeromamu J0Ka3aTeNbCTB, ITOPUTMAMU PEIICHHS 3a/1a4;
yMeHHe (OpMyYNIUpOBaTh W ONEPUPOBATH IOHATHUSMH: OIpECIICHHE,
aKCHOMa, TEOpeMa, CIICACTBUE, CBOMCTBO, IPH3HAK, JI0KA3aTEIBCTBO,
paBHOCUIIbHBIC (POPMYITMPOBKYU; MPUMEHSTH UX; YMEHHE (OPMYIHPOBATH
0o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEP)KIACHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJ] MATEeMAaTUYECKOH WHIYKIIHH;
IPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHUS P PELUICHNUN 3a/1a4, OLICHIBATh
JIOTHYECKYI0 TPAaBUJIBHOCTh PACCYKICHHH; YMEHHE OIEpHpPOBATH
HOHSATHUSMH: MHOXKECTBO, ITOJMHOKECTBO, OIEPAIlMU HAJ MHOXKECTBAMH;
YMEHHE WCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH — ammapar — Juis
OIMCAHUS PEAIbHBIX MPOIIECCOB U SBJICHUH U IPH PELICHUU 33/1a4, B TOM
YHCIIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh OHATUIMHU:
rpad, CBSA3HBIN rpad, AepeBo, HUKII, rpad Ha INIOCKOCTH; yMEHHE 331aBaTh
U ONHCHIBAThH rpadbl Pa3IMYHBIMH CIIOCOOAMH; HCIIOIB30BATh Tpadbl MPH
peleHnH 3a1a4

VYMeHue onepupoBaTh MOHATHUSAMHU: HATypaJbHOE YHUCIIO, LIEJIO€ YHCIIO,
CTEMEHb C LIEJBIM IT0Ka3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM MOKAa3aTeJIeM, CTETIEHb C JEMCTBUTEIbHBIM [TOKA3aTEIeM,
jgorapudm 4YHcia, CUHYC, KOCHHYC M TaHI'€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK II0 MOAYJI0, PAalMOHAIBHOE YHCIIO, UPPALMOHAIBLHOE YHUCIIO,
MHOKE€CTBAa HATYpPaJIbHbBIX, LENbIX, PAlHOHAIbHBIX, JEHCTBUTEIBHBIX
YHCeT; yMEHUE UCTIONIb30BaTh MPU3HAKH AETUMOCTH, HAUMEHBIIUH 00IIMii
JIenuTeNs M HauMeHbllee o0Iee KpaTHoe, anroput™ EBkiamna mnpu
pELIEHNN 3a7a4; 3HAKOMCTBO € PA3JINYHBIMU MO3UIIMOHHBIMH CUCTEMAMHU
CUHCIJICHUS; yMEHUE BBINOJIHATH BEIYUCICHHE 3HAUCHUI U TpeoOpa3zoBaHus
BBIP@)KEHUI CO cTemeHsMU U Jiorapupmamu, Mpeodpa3zoBaHus TPOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yYMEHHE  OINEepUpOBaTh  IMOHSITHUSIMHU:
MOCIIe0BATENbHOCTh, apudMeTudecKkas MNpOTrpeccHsi, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YObIBaroIlas TIeoMeTpHUYecKas MpOorpeccus;
YMEHHUE 337aBaTh IOCIEN0BAaTEIbHOCTH, B TOM YHCIE C MOMOILBIO
PEKYPPEHTHBIX (POPMYJI; yMEHHUE ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3alucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUTOHOMETpUYecKas U anreOpauyeckas); YyMeThb
MPOU3BOJIUTH apUPMeTHYECKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MPUBOAUTH MIPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuua 2x2 u  3X3, omnpeneiauTedb  MaTpUIIbl,
Ir€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue onepupoBaTh INOHATHUAMM: PALUOHAIBHBIC, HUPPALMOHAIBHEBIE,
NoKa3aTebHbIC, CTENECHHBIC, JIOTapu(PMUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUsT W HEPABEHCTBA, HX CHUCTEMBI, YMEHHUE OIEepUpOBaTh
HOHATUSAMH: TOXXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpPaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CHCTEM; YMEHHE pellaTb YPAaBHECHMS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IMYHBIX NPUEMOB; pEIIATh
YpAaBHEHUs, HEPABCHCTBA M CUCTEMBl C IapaMeTpoM; IPUMEHSITh
YPAaBHEHUs, HEPABEHCTBA, UX CHUCTEMbI I PEIICHUS MaTeMaTUYECKUX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMM: (QYHKIUS, YETHOCTh (DyHKIMH,
HEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIWH, HauOoJblIee M HAaUMEHbIIee 3HAYCHUS
(GyHKINU HAa TPOMEXKYTKE, HeTpephIBHAS (YHKIIMS, aCUMIITOTHI TpaduKa
¢byHKIMU, TIepBas U BTOpas MPOW3BOJIHAS (YHKIMH, TEOMETPUICCKUN U
(Gu3M4eCcKUii CMBICI TPOU3BOJHON, MEpPBOOOpa3Has, ONPEAEIEHHBIN
UHTErpajl; yMEHHE HaXOJIUTh ACHUMIITOTHI Tpaduka (yHKLUHH; YMEHHE
BBIUNCJIATh  NPOM3BOJHBIE  CYMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIIO3ULUHN (DYHKIMHA, HaXOJUTh ypaBHEHUE KacaTelIbHOW K Tpaduky
GyHKLIMU; YMEHHME HaXOIUTh IPOU3BOJIHBIE AJIEMEHTAapHBIX (YHKLUH;
YMEHHE MCII0JIb30BaTh IPOU3BOAHYIO JUISI HCCIIENOBaHUS (YHKUUH,
HaXOJUTh HauWOOJbIIMNE U HAUMEHbIINE 3HaueHus (QYHKIUI; CTPOUTH
rpaykd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCKOIro
aHajau3a; IPUMEHATH NPOU3BOAHYIO JUISI HAXOXKICHHS HAWIIydlIEro
peuieHuss B IPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX U
bu3nUecKkrx 3agavax; HaXOAUTh IJIOMIATN U 00BEMBI PUTYp C TTOMOLILIO
UHTErpaja; NPUBOJUTH MPUMEPBl MATEMATUYECKOTO MOICIMPOBAHUSA C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpapuK GYHKIUHU, 0OpaTHAs PYHKIIMS,
KOMIO3UIMS (YHKUMM, NUHEWHas (yHKUUS, KBajpaTudHas (QyHKIHS,
paunoHanbHass (QYHKIUS, cTeneHHas (YHKIMS, TPUTOHOMETPUYECKHE
¢byHKLIMU, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMU, MOKa3aTelabHas U
jgorapupmuueckass (yHKIHMH; YMEHHE CTPOUTh TIpadUKd H3Y4EHHBIX
GyHKUMH,  BBIIONHATH  NpeoOpazoBaHust — rpaduKoB  (DYHKIIMIA,
MCIOJIb30BaTh IrpaUKu Jig U3y4eHUs MPOLIECCOB U 3aBHUCUMOCTEH, Mpu
pelleHnn 3a7ad U3 APYrux y4eOHBIX MPEIMETOBU 3ajad U3 pealibHOU
KM3HH, BBIpOXKaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIHYNHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUHN Ui pelieHus] ypaBHEHHH,
HEpaBEHCTB M 3ajJlau C IMapaMmeTpaMiy; HM300paxarTb Ha KOOPJMHATHOU
IUIOCKOCTH MHOXKECTBA PeIIeHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a7aydl Pa3HbIX THUMOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM M YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/la4i U3 00JIACTH YNpaBJIEHUS JUYHBIMU M CEMEWHBIMU
(uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJayM, HCCICAOBATH IIOJIYYEHHOE DEIICHUE U
OLICHUBATh IPABJIONOAOOHOCT PE3YJIbTAaTOB; yMEHHE MOJAEIHPOBAThH
pealbHbIE CUTyallMd Ha s3bIKE MAaTEMaTUKH; COCTaBISATH BBIPAXKCHMS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJ1a4H, UCCIEA0BATh
IIOCTPOEHHbIE MOJAEIM C  HCIOJIb30BAaHHEM  ammapara  anreOpsl,
HMHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSAMU: CpelHee apu(pMeTudeckoe, MeauaHa,
HauOoJiblllee U HAUMEHbIIIEE 3HAUCHUS, pa3Max, TUCIIEPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOr0 Habopa; yMEHHE W3BJIEKAaTh, UHTEPIPETUPOBATH
uH(OopMaIrIo, IPEICTaBICHHYIO B Ta0IUIaX, HA JUarpaMmax, rpadukax,
OTpaKaloIIyI0 CBOMCTBA pPealbHBIX MPOIECCOB U SBIICHUHN; MPEICTABIATD
uH(pOpMalLIMI0O C TOMOINBIO TaOJaWI] W JAWarpaMM; HCCIeA0BaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM TrpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TpaUyecKu UCCIEA0BATh COBMECTHBIE
HAOJIO/IEHUS C IIOMOIIBIO JUArpaMM pacCEeUBaHUs U JIMHEHHOM perpeccuu

VYMeHue onepupoBarh IMOHATUSAMU: CIydalHBIM ONBIT U CIy4aiiHOe
COOBITHE, BEPOATHOCTh CIIy4yallHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpaUuUecKuX METOAOB; MPUMEHSThH
(bopMynbl CIOXKEHUS M YMHOXEHHsI BEpOSTHOCTEH, (popmyny mHoOJHON
BEPOSATHOCTH, (opMyiny bepHymin, koMOuHaTOpHBIE (akThl U (HOPMYIIBI;
OLICHUBAaTh BEPOATHOCTH PEAJIBHBIX COOBITUI; YMEHHE OIEepUpOBATH
NOHATUSIMM:  ClIy4aiiHas BEJIMYMHA, paclpeiesieHue BepOSITHOCTEM,
MaTeMaTUYeCcKoe OXKHJaHWe, NIUCIEpPCUs U CTaHJApPTHOE OTKJIOHEHHE
ClIy4ailHOM BEJIMYMHBI, (QYHKIMM pacnpefesieHuss U  IUIOTHOCTHU
PaBHOMEPHOT0, ITOKA3aTEIbHOIO U HOPMAJIBHOT'O PAaCIPEIEICHUN; YMEHHE
MCII0JIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpPEEIICHNUN Ul pELICHMs 3aa4;
3HAaKOMCTBO C MOHATHAMHU: 3aKOH OOJIBIINX YUCEN, METObl BHIOOPOUHBIX
UCCJIEOBAaHNM; YMEHHE IPUBOJIUTh NPUMEPBl IPOSIBICHUSA 3aKOHA
OONBIINMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
ONEepUpPOBATh MOHATUSMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHHMH,
YUCIIO  NepecTaHOBOK; OuHOM  HbloTOHa; ymeHHMe  IPUMEHATH
KOMOHMHATOpHbIE (PAKThl U PACCYXACHUS JUIsl PEeIlIeHUs 3a]ay; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIIATh BEPOSATHOCTHYIO MOJAEIH U
MHTEPIIPETUPOBATH MMOTYUEHHBIN PE3yNbTaT

YMmeHne OIICpHUPOBATH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, J1yY, BEJIMYHUHA YIJIa, IUIOCKUH YIroJl, IByrpaHHbINA
YTOJI, TPEXTPAHHBIN YroJl, CKPEIIUBAIOIINECS MPSAMBIE, MAPATIIETLHOCTD U
NEPNEHAUKYIIAPHOCTD MPSAMBIX M IUIOCKOCTEH, YroJl MEXKIY IpPSIMBIMH,
Yroa MeXAy MpsAMOM U INIOCKOCTBIO, YIOJd MEXKAY IUIOCKOCTSIMH,
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pacCTodHue OT TOYKU OO IINIOCKOCTH, PACCTOAHUC MCKAY MPAMbIMHU,
pacCToOAHNE MEXKAY IMIIOCKOCTAMH, YMCHHUEC HCIIOJB30BaTh IIPpH PCIICHHUU
3aga4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI IINTAHUMCETPHUHU, YMCHHUE OLICHUBATH
pa3sMEPbL 00BEKTOB OKpyXKamimero Mupa, CTpPpOUTb MATCMATHYCCKUC
MOACIN C IIOMOMIBKO TI'€OMCTPHYCCKUX MIOHATHHA H BCJIIMYMH, PCIIAaThb
CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3a1a4n

YMeHue onepupoBarh MOHATUSAMU: IUIOMIAAL (QUIYpBI, 00BEM (UTYPBI,
MHOT'OIPAHHUK, NPAaBUJIbHBIA MHOI'OTPAaHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, Mapaijenenumnes, MOpu3Ma, nupampaa, ¢urypa U MNOBEPXHOCTH
BpallleHus, IWIMHIpP, KOHYyC, map, cdepa, miouanb chepsl, IUIOMIAIb
MOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHYyCa, IWIMHApPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO Napajulelienuea, NUPaMUIbl, TPU3MBL, LWIMHIpA,
KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca M LMJIMHJIpA,
[apajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTPaHHHKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpBI U MOBEPXHOCTHU
BpalCHUs], UX CEYEHUsS, B TOM YHUCIIE C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTH CBOICTBA F€OMETPHUECKUX (PUTYp, CAMOCTOATEIHHO
dbopMynupoBaTh OMpeesieHUs U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TEOMETPUYECKHX (HUryp, O0OOCHOBBIBATHUIIN
ONpoBepraTh HX; YMEHHE NpPOBOIUTH Kiaccuukanuio ¢Guryp 1o
Pa3NIMYHBIM TIPU3HAKaM, BBITIOIHATE HEOOXOAWMBIC JONOJHHUTEIBHEIC
IIOCTPOCHUS

11

VYMeHue onepupoBaTh MOHATHSAMH: JIBJKEHHE B IIPOCTPAHCTBE,
NapajuleJIbHBIM MEePeHOC, CUMMETPUS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE MM0A00Ms, TOJO0OHBIE (UTYpBI; yMEHUE
pacro3HaBaTh paBHbIE U MOJ0OHbBIE (UTYPHI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh FT€OMETPUUECKHE OTHOLIEHUS ITPU
pelIeHUH 3a/la4; HAaXOJUTh TeOMETpUYECKHE BEIMYUHBI (JJMHA, Yrodi,
II0IaAb, 00bEM) IPU PEIICHUH 33/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB U
U3 pEaJbHOW >KU3HHM; YMEHHME BBIUMCIISTH I'€OMETPUUYECKUE BEINYMHBI
(MHa, yroJ, MoW@Aab, O00BEM, IJIOLIAJb TMOBEPXHOCTH), HCHOIb3Ys
U3Yy4YeHHbIE (POPMYJIBl U METOJbI, B TOM 4YHCIIE: IUIOLIA/lb MOBEPXHOCTU
NUpPaMUJIbl, IPU3MBI, KOHYCa, HWIMHApPA, TUIOMmaas cheprl; 00bEM Kyda,
MPsIMOYTOJIBHOTO TMapajulefienunena, MUPaMUIbl, TPU3MBL, LWIMHIpPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHNE 00bEMOB MOJOOHBIX PUTYD

12

YMeHHe onepupoBaTh MOHATUSMHE: MPSMOYTOJbHAs CUCTEMa KOOPJAUHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3jioKeHHe BEKTOpa Mo Oasucy,
CKQJIIPHOE TMPOM3BEICHUE, BEKTOPHOE IPOM3BEICHUE, YO MEXIY
BCKTOpaMH; YMCHHUEC HCIIOJb30BaTh BeKTOpHLIﬁ n KOOp)II/IHaTHBII\/'I METOL
JUTSL pEIICHUS TEOMETPHUECKUX 3a/1a4 ¥ 337124 JAPYTUX YUeOHBIX MPEIMETOB
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YMenue BRIOUpaTh MOIXOSIINA METO JIsl pEIICHHUS 3a/1a4H; TOHUMaHHe
3HAYUMOCTH MaTEMAaTHKH B H3YYEHHHM TPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJICHUI; YMEHHE pacro3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOAUTH TPUMEPHI MaTEMaTHUECKHUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon
1 Uucna 1 BBIYUCIICHUS
1.1  HarypaubHsble u nensle yucina. [Ipu3Haky 1e1MMOCTH LEbIX YhCcel
12 Pammonanbupie  uncna. OOBIKHOBEHHbIE M JCCATUYHBIE JAPOOHM, TMPOILEHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmerndyeckuii KOpeHb HATYpalbHOH cTerneHu. JeHCTBHS ¢ apupMEeTHYECKHUMHU
' KOPHSIMH HATypalIbHON CTEIICHU
14 Crenensb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTerneHu
15 CuHyc, KOCMHYC W TAaHICHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. /lecsTuunble 1 HATYpalbHbIE JOTapUPMBbI
JlelicTBUTENbHBIE YUCIa. ApudMeTHdecKue oneparuy ¢ 1eHCTBUTENbHBIMU YHUCIIaMU.
1.7 IlpubnmxEHHbIE BBIYMCICHNUS, IPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJsbTaTa
BBIYHCIICHUM
1.8 = IIpeoOpazoBaHHE BBIpaKEHUI
1.9  KomruiekcHble yncia
2 VYpaBHEHUsI U HEPABEHCTBA
2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2  VppaunoHajbHBIE YpaBHEHHUS
2.3 = Tpuronomerpuveckue ypaBHEHUS
2.4 Tloka3arenbHble U JlorapuMuyeckue ypaBHEHUs
2.5  llensie u qpoOHO-panMOHATFHBIC HEPABEHCTBA
2.6  VppaumoHanbHbIEe HEPABEHCTBA
2.7 Tloka3arenbHbIe U JIorapu(pMUIecKre HEpaBEHCTBA
2.8 = Tpuronomerpuueckue HepaBeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11  Marpuna cucTeMbl IMHEHHBIX ypaBHEHUH. ONpenenuTels MaTPHIIBI
3 OyHKIMH U TpaduKh
31 Oyukums, crnocodbl 3ananus ¢yHkuuu. I'paduk ¢yHknuu. B3anMHO 0OpaTHBIE
' ¢ynkuuu. YétHele U Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIUHN
3.9 OO6nacth ompeneneHuss W MHOXKECTBO 3HaueHH ¢ynkumu. Hymu ¢ysxnum.

[IpomexyTku  3HaKomnoctosiHCcTBA.  [IpoMexyTku  MOHOTOHHOCTH  (DyHKLHH.




MakcumymMbl ¥ MHUHUMYMBI ¢GyHKIMM. HaunOomnbiiee M HauMMeHblIee 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE

Crenennast QyHKIIUS ¢ HATYpaJIbHBIM H IIENIBIM MTOKa3zareneM. E€ cBoiicTBau rpaduxk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if CTeNeHN
3.4 | Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  TlokasarenbHas u norapupmudeckas GyHKINN, X CBOHCTBA U TpaduKu
36 Touku pa3psiBa. AcuMnTOTHI rpadukoB GyHKIMH. CBOMCTBA QYHKIINNA, HEPEPBIBHBIX
' Ha OTpE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX IPOLEHTOB
4 Havana marematuuyeckoro ananusa
4.1  IlpousBomnas GpyHkiuu. [Ipon3BoHBIC 2IEMEHTAPHBIX (HYHKIIMNA
[IpumeneHne mNPOU3BOMHOM K HCCIEAOBAHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2  skctpemymbl. Haxoxnenvue HamOOJbIIEr0 U HaWUMEHBIIETO 3HAUYCHUS (PYHKIMM Ha
OTpe3Ke
4.3  IlepBooOpaznas. UnTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MmuoxecTBo, onepaiuu HaJ MHOKecTBaMHu. [{narpammsl Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1  OmnmcarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IJIOCKOCTU
7.2 llpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOTOTpaHHUKHU
7.4  Tena u NOBEPXHOCTH BpAIllEHUS
7.5 = KoopnuHaTel U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

BepositHocThb U ctatucTuka. 10-11 kiacce. ba3oBsblil 1 yriyOieHHBIH YPOBHHU.

YuaeOnoe nocobue. bynumosuu E.A., Bynsrues B.E. 2023 r.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://ptlab.mccme.ru/vertical
Metoanueckoe mocobue (school-collection.edu.ru)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/1568aba3

bubnuoteka [{OK https://m.edsoo.ru/f1lc4afd
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https://m.edsoo.ru/f11c4afd
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