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10 — 11 xnaccos;

- ¢ yuerom Paboueil mporpamMmbl yueOHOro kypca «I'eomerpus. YriyOieHHbIN
ypoBenby (ID 8612773) nns o6yuarontuxcst 10 — 11 kaccos;

- ¢ yuerom PaGoueii nmporpaMMbl yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTHKA.
Yrnyoneunsii ypoBenby ( ID 8614365) nns oOyqaroruxest 10 — 11 kiaccos.

r. HoBopoccuiick, 2025



MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0€crneunBaeT WHCTPYMEHTAJIbHYIO0 0a3zy Uis H3yueHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, & C JPYrod CTOPOHBI, (OPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4Yallyrecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMyJIMpyeT CBOM JOCTUKEHUS B MATEMATUYECKOUN popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYeCKOro aHaIN3a 3aKJIabIBA€T OCHOBY JIf
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3UKH, XUMUHU, OWOJIOTMH, MOHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOW XW3HHU. B ToXke Bpems OBIiIaJieHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLUHSAMHU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KpEeaTUBHOE M KPUTHUECKOE MbIIIeHHE. B xone n3ydyenus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHallu3a B CTaplieil IIKoje Yydaluecs
MOJIy4alOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENIEH peaIbHbIX CUTyaluid W MHTEpIpeTaluu
NOJIyYEHHBIX  PEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHUYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHIM
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHOH AesaTenbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, POJOJKATEIBHOM
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna u BBIYUCIECHUNY,
«DyHkuMK U rpa@ukn», «YpaBHEHHS U HEpaBEeHCTBAa», «Hauana maremaTuueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOITMUECKUE
JUHUU HW3Y4aloTCs Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTaplliel IIKoJie,
€CTECTBEHHO JIOMOJHSASA APYT Apyra U MOCTEINEHHO HACHIIAsACh HOBBIMH TEMaMU U
paznenamu. J[aHHBIA KypcC SIBJIIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSET B
cebe comepkaHWE HECKOJIBKMX MAaTeMAaTHYECKUX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUs MHOKECTB U Ap. I1o mepe Toro
KaK yyalluecs OBJIa/IeBalOT BCE Oojiee MIMPOKMM MAaTEeMATUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTeMaTHYECKYI0 MOJENb PEAIBHOW CUTYAlluH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Havyaja MaTEeMaTHYECKOTO aHalu3a», [Js peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM  MaTeMaTH4eCKOW 3aJadd, a 3aTeM
VMHTEPIPETUPOBATH NIOJyYECHHBIN PE3yJIbTAT.

ConepxaTenpbHO-MeTOANYECKas TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEHAETCS
(OpMHUPOBAHNIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIOYAIOHIMX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
palMOHAIIBHO BBIMOJNHATh JCHCTBUS C HUMH, JelaTb HNPHUKUIKY, OLIEHUBAThH
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHEHUS JIEWCTBHIM C 4YWCIaMH, 3alllUCaHHBIMA B CTaHIApPTHON dopme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHIA.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplIed IIKOJIe, TOCKOJbKY B KaXIOM pa3fesie MporpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3aAad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMUYHBIMU METOJAMHU PELICHUSI UEJbIX, PAlUOHAIBHBIX, HPpPAIMOHATbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAWMEHbIMX 3HadeHud Qyukuu. [lanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (HOpMUPOBAHHE YMEHUI
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,



COJEpKaIMX CTENEeHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST y4aluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezuiaraet 3¢ HeKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MNPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

CopnepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
HeperyieTaeTcs ¢ JpyruMH JIMHUSIMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEI0BATEIbHOCT U3YUEHHS MaTepuaia. M3yueHue cTeneHHo, oKa3aTeabHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIMM, UX CBOWCTB U TPA(UKOB,
UCTIONb30BaHue (YHKIUHN Ui PEHICHUs 3a/1ay U3 JPYTUX Y4eOHBIX MPEIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENsIeTcs
(OpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyJIaMU 3aBUCUMOCTH MEXIY Pa3IMUYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh IMOJYYCHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HAa PA3BUTUE YMEHUN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B PA3IMYHON (opMe:
aHAIMTUYECKOM, Tpaduueckoil U cioBecHOM. Ero wu3yueHue crnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIUH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana maremMaTuueckoro aHanu3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl,  KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PYHKIUH, ONPEEATh UX HAUOOJbIINE U HANMEHbBIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUTIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNeld peanbHbIX CHUTyaluil, HaX0XKJIECHUs
HAWJIY4lIEro pemieHus] B MPUKIAIHBIX, B TOM YHUCJE COLUATBbHO-IKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaTbHO-IOTUYECKOTO0 U KPEATUBHOTO MBIIUICHHUS,
(GOopMHUPOBAHNIO YMEHHI PacliO3HAaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLUIMXCSA pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopepkarenbHO-MeToAMYecKas TUHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTHKU U MpeiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONIMI BCE pa3/esibl MAaTEMATUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeasIbHBIX CUTYallUl, UCCIIETOBAHHUS
ATHX MOJEJIEd C MOMOIIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHajiu3a U
WHTEPHpPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a/1aHusl BIUIETEHBI B KQXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IMIUPOKO UCTIONIb3YETCs IS
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
ydaliecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000MATh W KOHKPETU3HPOBAThH
npobiemy. [esreabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOIO aHaTIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca anreOpbl 1 Hauall MaTEMaTHYE€CKOT0 aHaIN3a
Ha 0a30BOM YpOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZICINIO B
11 knacce, Bcero 3a j1Ba roga ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOUEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepalndd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKU U peanbHOU KU3HMU.

DOyHkuuu U rpadpuku

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpPHS 7-OW CTEMEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEaAbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u ueneie ynucina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/lay 1 3a7]a4 U3 pa3InyHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DyHKIUHN U TPAPUKH

Oynukius. [Tepuoanueckue pynakimu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HawmbGosblnee u HauMmeHblllee 3HaUY€HUE
(GyHKLIHMU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKJICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HAIpPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAIlMEl Ha NMPUMEHEHHE MATEMATHUYECKUX 3HAHWMN /IS pelIeHUs 3ajlady B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOoW KakK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPSMBIC U OT TPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS 1 BBIBOJIBL;

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Ne(UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMynukamuenwvle Oelicmeus, — o0becneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHAasiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme popMyTUpOBaTH pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensTh BHIbI paboT, JAOrOBapWBaThCSA, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
chOpMyYTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecnevusarom ghopmuposanue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUMN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IPH PEIIEHNUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00eCredMBaTh JTOCTHIKCHUE
CIICTYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpPaBUiia OKPYTJIEHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIU (PyHKLUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHns ypaBHEHHA.

CrtpouTs U 4uTaTh rpa@UKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATENLHOCTEN U MPOTPECCUM ISl PEIICHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHuo:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapat AJisl ONMMCAHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpeAETCHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuci1a 1 BBIYUCTIEHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJ0€ YHCIO; HCHOJIb30BATh
MPU3HAKH JIEIUMOCTH IIEJIbIX YUCEN, Pa3JIOKEHUE YMCIIA HAa MPOCThIE MHOKUTEU
JUISL pENIeHUS 3a/1a4.

OrniepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKa3aTeJIeM.

OnepupoBaTh MOHATUIAMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA



[IpumensaTy cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM allIapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUUH, TOYKM JKCTpeMyma (PyHKIUH, HauOosblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHOU TpauKoM.

OnepupoBath MOHATUAMM: TpadUKU NOKA3ATEIbHOM, JIOrapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNW U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX JUUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmneprpoBaTh MOHATUSMU: HENpPEpbIBHAS (PYHKIMS; TPOU3BOJHAS (HYyHKIUY;
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxonuTh npon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHSAMHU: TIepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Hrtorona—JleitOHuia.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHoecTBa paliOHAIbHBIX U
1 CHCTBUTEIBHEIX YKcel. PalimoHan»HbIC 14 1 bubmorexa LOK
s -ra https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
) Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
nokaszaTrelieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—Oi CTETICHH. 13 | bubmmnoreka [HOK
HppauunoHanbHble ypaBHEHNS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmy sl
4 T le“OI};OMCT nn. TpUTrOHOMETPUIECKIE 22 1 bubmmorexa [OK
P PHLIP P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnemoBaTeIbHOCTH U IPOrPECCUH 5 bubmmorexa [OK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 | bubnunorexa LIOK
3HAaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'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 (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
CreneHsb ¢ pallMOHAIBHBIM I10KA3aTEJIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmorexa HOK
YHKUHA. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas pyHKuMs.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaB:eHI/ISI u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre QyHKIUU U UX
3 rpaq)HKH TTI:IFOHOMe q)IZ‘-ICCIII(I/Ie 9 1 bubmmorexa [TOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubmuoreka [JOK
4 IT Bl 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
> HMurerpar u ero npuveHeHus 9 https://m.edsoo.ru/f11c4afd
but6mmorexa [IOK
6 C i 12 1
MCTEMEL ypastetiui https://m.edsoo.ru/f11c4afd
7 HarypanbHble u nensie yncna 6 bubmmorexa [IOK
P H https://m.edsoo.ru/f11c4afd
2 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS 13 ) bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

1.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

Yucna v BEIUUCICHUS

OHepI/IpOBaTB IOHATHUAMU: PAlMOHAJIBHOC H HeﬁCTBHTCHBHOC quciio,

OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, TPOICHTHI

1.2

1.3

BeimonuATe  apudMeTHUecKHe  Omepanud ¢ pPalMOHATbHBIMH |
JEHCTBUTEIIBHBIMH YU CIIAMU
BbimonHATe  npuOMMKEHHBIE — BBIYMCIEHUS, HUCHOJIb3Ys  IpaBUIiIa

OKPYTIJICHUA, ACTIATh IPUKUAKY U OLCHKY pE3yJibTaTa BBEIUHCIICHUH

1.4

OnepupoBaTh NOHITUSMM: CTENEHb C LENbIM [IOKa3aTeleM, CTaHIapTHasI
¢dopMa 3amucu AEHCTBUTEIBLHOTO YHUCIA, KOPEHb HAaTypalbHOM CTENEHU;
UCIOJIb30BaTh MOAXOASANIYI0 (OPMY 3allUCH JEHCTBUTENBHBIX YHUCEN JUIS

pemiCHUs NPAKTUYCCKUX 3ala4 U MMPCACTABICHUA JaHHBIX

1.5

OHGpHpOBaTI) IMOHATHUAMU: CHHYC, KOCMHYC W TaHI'CHC ITPOHU3BOJIBHOI'O
yria; HUCHOJb30BATH 34IllMChb IIPOU3BOJIBHOIO YIJla YCpE3 06paTHLIe

TPUTOHOMETpHUECKHE (PyHKINU

YpaBHEHMS 1 HEPABEHCTBA

2.1

OrnepupoBaTh MOHATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
palMoHaIbHOE, HPPALMOHATILHOE ypaBHEHUE, HEPaBEHCTBO,

TPUTOHOMETPHUYCCKOC YPABHCHUEC

2.2

23

BrinonHATe npeoOpa3zoBaHusl TPUTOHOMETPHUYECKHUX BBIPAXKEHUN U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS
BrimonuaTe npeoOpazoBaHusl LENbIX, PAllMOHAIBHBIX U UPPallMOHATIBHBIX

BLIpa)KeHI/Iﬁ U pellaTb OCHOBHBIC THIIBI M[CJIbIX, PAOUOHAIBHBIX U

VMPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHs W HEPABEHCTBA JUIS PELICHHUS MaTEeMaTHYECKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU




MOI[GJIPIpOBaTI: PCATBHBIC CUTyaAllUNM Ha A3bIKC aﬂre6p51, COCTaBJIATH

2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA I10 YCJIOBMIO 3a/la4yM, UCCIIEN0BATh
MIOCTPOCHHBIE MOJICNIN C HCIIOJIB30BAaHUEM arlapara ajareOpsl
3 OyHKIMH U TpaduKH
OnepupoBaTb NOHATUAMHE: (DYHKIIHSI, CIIOCOOBI 3a1aHus (PYHKIMH, 00JIaCTh
3.1 ONpEeNielIeHusT M MHOXECTBO 3HAueHUil QyHKuuu, rpadgux ¢QyHKUuM,
B3aUMHO 00paTHbIe (QYyHKIUN
12 OnepupoBaTh MOHATHAMHU: YETHOCTH W HEYETHOCTh (QYHKIMHU, HYIH
' (GYHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 11 pEIICHUs] ypaBHEHUI
14 CrtpouTth U yuTaTh rpauKu TMHEWHON (PYHKINH, KBAAPATHUYHONW (QYHKIIUH,
' CTENEeHHON (DYHKIIMU C LeJIbIM [TOKa3aTeIeM
Hcnonb3oBate rpaduku (QyHKUMH JUId MCCIEIOBAHUS IPOLIECCOB H
15 3aBUCUMOCTEH TpU pEIICHUH 3aJad M3 JPYTUX Y4eOHBIX MPEIMETOB H
' pearbHOM  KM3HM, BbIpaXaTb (opMylaMH  3aBUCUMOCTH  MEXIYy
BEIMYMHAMU
4 Havana maremaTndeckoro aHanmsa
il OnepupoBaTh TMOHATHAMHU: TOCIEIOBATENBHOCTD, apuMeTHUECKass W
' reoMeTpHUecKas IPOrpeccuu
OnepupoBaTb MNOHATHSAMU: OECKOHEYHO YOBbIBarOllas TreoMeTpuyecKast
4.2 mporpeccusi, CyMma OECKOHEYHO  YOBIBAIOIIEH  T€OMETPUUYECKOMN
IIPOrpeccuu
4.3 3amaBaTh MOCIEIO0BATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb30BaTh CBOMCTBA IOCJIENOBATEIBHOCTE W INPOTPECCUN  JUIA
. peleHns peajbHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoOxkecTBa U JTOTUKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONEPALIUH HAJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM —ammapaTr Ui  ONUCAHHS
5.2 peabHBIX IPOIIECCOB U SBJICHUH, TPH PEIICHNH 3a/1a4 U3 APYTHX YUeOHBIX
PEIMETOB
53 OnepupoBaTb  MOHATUSAMHU:  ONpEJeNieHHe, TeopeMa,  CIE/ICTBUE,

J0Ka3aTcJIbCTBO




11 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NmporpaMmal CpeaHETO oﬁmero 06pa3OBaHI/Iﬂ

1

1.1

1.2

1.3

Yucaa v BEIUMCIICHUS

OHepI/IpOBaTB IOHATHUAMHA: HaTypaJlbHOC, LCI0€ YUCIO0, HCIIO0JIb30BaTh
MNPpU3HAKKW ACIIMMOCTH LECJIbIX YUCCII, PaA3JIOKCHHUC 4YHC]Ia Ha IPOCTHIC
MHOXUTCIN JI pCUICHUA 3a1a4

OHepI/IpOBaTB IOHATHUEM: CTCIICHD C pallMOHAJIBHBIM I1IOKa3aTCJIEM

OHepI/IpOBaTB IIOHATHUAMU J'IOl"apI/I(l)M qucia, ACCATUYHBIC U HaTypaJlbHBIC

Jorapu@msl

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

2.2

23

24

2.5

[IpumeHsTh CBOICTBa CTemeHW g TpeoOpa3oBaHUSl BBIPAKEHUH,
OTIepUPOBATh TOHATUSAMU: IOKA3aTEITLHOE YPAaBHEHHE M HEPABEHCTBO;

peuiaTh OCHOBHBIE TUIIbI I0KA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB
BoinonuaTe mpeoOpazoBaHUsl BBIPAKEHHI, COJEPKAIIUX JOrapu(MBI;
OTIEpPHUPOBATH MOHATHIMU: JIOTapu(pMUIecKoe ypaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOTapU(PMHUUECKUX YPAaBHEHUH U HEPABEHCTB
Haxonutsb penieHust mpocTeUIInX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ pPELICHMUE;

HCIIOJNB30BAaTh  CUCTEMY  JIMHEHMHBIX  ypaBHEHUM  JUI  pElICHUs

MPaKTUYCCKUX 3a1a4d

Haxoaute peuicHu-d HpOCTGﬁH.IPIX CHUCTEM u COBOKynHOCTCﬁ

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MogenupoBaTh pealbHble CHUTYallMd Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3aJayu,
UCCIIeI0BaTh MOCTPOSHHBIE MOJIENHN C UCTIOIb30BAHUEM alapaTa anreOpbl
@OyHKIUH U TpapUKH

OnepupoBaTh MNOHATHAMH: TepUOIUYEcKass (DYHKIMSA, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKM 3KCTpeMyMma (PyHKLIWHU, HauOousbliee U
HavMeHbllee 3HaueHUs (QYHKIMM Ha MPOMEXKYTKE; MCHOIb30BaTh MX JUIS

ucclie1oBaHus (PyHKILNY, 3aJaHHOI rpadukom




OnepupoBaTh MOHATHAMU: TPaUKU MTOKA3aTEIbHON, TOrapuPMUIECKON U

3.2 TPUTOHOMETPHUECKUX (YHKIMN; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH M UCIIOJIB30BATh ISl PEIICHUS YPABHEHUN U HEPABEHCTB
N3o00paxkaTh Ha KOOPIMHATHOM IUIOCKOCTH TpaduKu  JTUHEHHBIX
3.3 YpaBHEHUH M HCMOJb30BATh WX [UJI PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH
14 Hcnonp3oBare rpadukud (yHKIOMA JUIS HCCIEIOBAHUS MPOLECCOB U
' 3aBUCHUMOCTEH U3 APYTruX y4eOHBIX NUCHUIUINH
4 Hauana marematuueckoro anajimsa
OnepupoBarh MNOHATHSIMHM: HENpepbiBHAas (QyHKUIMA, MPOU3BOAHAS
4.1 (YHKIIMU; HUCHOJB30BAaTh T'C€OMETPUUECKUA U (PU3UYECKUI CMBICT
MIPOU3BOIHOM IS PEIICHUs 33124
42 Haxomuth  mpousBomHBIE  3JIEMEHTApPHBIX  (DYHKIUH,  BBIUKCIATH
. MIPOU3BOJIHBIE CYyMMBbI, IIPOU3BECHHUS, YACTHOTO QYHKIUI
Hcnonb3oBaTh MPOM3BOAHYIO AN HMCCIEAOBaHUA  (PyHKIMH Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl HCCIIECIOBAHUS K
MIOCTPOCHUIO TPAPUKOB
4 Hcnonb30BaTh MpOU3BOAHYIO 7Sl HAXOXKACHHS HAMIIYYIIEro PEIIeHUs B
' MPUKJIATHBIX, B TOM YHCJIE COLIMAIbHO-I)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh TOHATHUSMHU: TIEPBOOOpa3Hass M HMHTETpal, IOHUMATh
' reoMeTpUUYeCKUi U GU3NIECKUIN CMBICIT UHTErpaia
46 Haxomute mepBooOpasHble dIeMEHTapHBIX  (DYHKUIUN, BBIYUCIATH
. uHTerpain no gopmyine Hetotona — Jleitbuuia
47 Pemiate npukiagHelie 3aa4k, B TOM YUCIE COLIMAIBHO-3KOHOMUYECKOTO U

(bU3U9IecKOro Xapakrepa, CpeJICTBAMU MAaTeMaTHYECKOTO aHaIIN3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYMCICHUS
Panyonanenple  uncna. OOBIKHOBEHHbIE U JIECSATUYHBIE JPOOH, IPOLEHTHI,
OECKOHEUHBIE  MEpPHOAMYECKHE  JApoOH.  ApudMeTHYecKHe  Omepaluu  C
1.1 paLMOHATIBHBIMU YMCIAMHU, MIPEOOpa30BaHUsl YUCIOBBIX BbIpakeHHH. [IpumeHnenue
npoOeil W TPOLEHTOB sl PEUICHHUsS MPUKIATHBIX 3a7ad W3 Pa3IUYHBIX OTpacien
3HAHUU U peabHOM KU3HU
JeiictButenpHple  uynciaa.  PanuoHanpHble M MppalMOHAIbHBIE  YHCIIA.
1.2 Apudmerndeckne omepandd ¢ JACHCTBUTEIbHBIMH uuciamMu. [lpubmmkéHHbIe
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nenbiM mokazareneMm. CraHjapTHas ¢opma 3alucH J1€HCTBUTENBHOTO
1.3 ymcna. Vcnonp3oBanue noaxopasied (Gopmbl 3aIUCH AEMCTBUTEIbHBIX YHMCEN IS
pELIEeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX
L4 Apudmerndeckuil KOpeHb HaTypajlbHOU cTemneHu. JleHcTBUs ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypajibHON CTENIEHU
s CHuHyC, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOpPA30OBaHUS
55 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
' MHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenune uppanvoHalbHBIX YpaBHEHU U HEPABEHCTB
2.6 Pemenne TpUroHoOMeTpUUECKUX YpaBHEHUI




[IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3a1ad U 3a1a4

27 W3 pa3InYHBIX 00JIacTel HAYKHU U PEATHbHOU KU3HHU
3 DOyHKINUH U TpaPUKH
31 Oynkuus, cnocodsl 3amanus (yHkmuu. I'padukx yHkmuu. B3anmHO 00paTHBIE
. byHKIIUN
32 OO6nactp ompeneneHus W MHOXECTBO 3HaueHuid ¢yHknumu. Hymm Qyskunum.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUN
13 Crenennast GyHKIUS ¢ HATYpaJIbHBIM U IIeJIbIM MOoKa3areneM. E€ cBoiicTBa u rpaduk.
' CaoticTBa U rpaK KOPHSI 7-OU CTCTICHH
34 TpuronomeTrpuyeckass OKPYKHOCTb, ONPEICIICHUE TPUTOHOMETPUUYECKUX (PYHKIIMMA
' YHCJIIOBOT'O apryMEHTa
4 Hauana matemaTndeckoro aHaiausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TMOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrndeckas M TeOMETpHUYECKas IMporpeccud. beckoHeuHO YObIBaromiast
42 reomerprueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKOM
' nporpeccur. dopmyna CHOXKHBIX NpPOLEHTOB. Mcnonap30BaHUE NPOrpeccuu Uit
pelIeHus: pealibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoecTBa U JTOTHKA
MHoXecTBO, omepanuu Haj MHOXecTBamu. Jluarpammbl Ditiepa — Benna.
5.1 [IpumeHeHne TEOpPETUKO-MHOKECTBEHHOTO ammapara JUisi ONHCAaHUA PealbHbIX
MPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTuuHbie U HATYpaTbHBIE JOTapU(OMbI
2 VYpaBHEHUs 1 HEPABEHCTBA




2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIMX JIOTApU(MBI
2.2 [TpeobpazoBaHue BBIpaX)EHUH, COAECPIKAIUX CTENIEHH C PAIlHOHATBHBIM TTOKa3aTelIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl TUHENHBIX YpaBHEHUN. Pelienre npuKkiaaHbIX 3a/1a4 ¢ IOMOLIbIO CUCTEMBI
' JINHEMHBIX YpaBHCHUM
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHneHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ad
' W 337124 U3 pa3InYHbIX 00J1acTe HAyKHU U PeabHOM KU3HU
3 OyHKIUY U TpapUKH
Oynkuus. [lepuoanueckue ¢yHkiuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl ¥ MHHUMYMBI (yHKIuH. HaunOomnplmee W HauMMeHblIee 3HAYCHUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB GyHKIMNA 111 UCCIETOBAHUS MTPOIIECCOB M 3aBHCUMOCTEH,
3.5 KOTOPbIE BO3HUKAIOT IIPU PEIIEHUH 3ajiay U3 APYTHX YUeOHbIX IPEAMETOB U pealbHON
KHU3HH
4 Havana marematrnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB J1JIs1 PELICHHS] HEPAaBEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NYECKUi CMBICI TPOU3BOIHOM
43 [IpousBosaHble 3neMeHTapHBIX (QyHKUUH. DopMysbl HaXO0XIEHHS MPOU3BOJHOMN
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIUI
[IpumeHeHne mpPOU3BOJHOM K MCCIEAOBAHHWIO (PYHKIMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxxaeHre HauOoJbIIero U HaMMEHbIEro 3HaueHus (YHKLIUU Ha
OTpe3Ke
45 [IpumeneHne MpoU3BOIHON JUISl HAXOXKACHUS HAWITYUIIEro PeleHus] B MPUKIaTHBIX
. 3ajavax, JUIsl ONpeJieNIeHUs] CKOPOCTH Mpoliecca, 3alaHHOro GopMyIIoi uiu rpadukom
4.6 IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX




4.7

WuTerpan, ero reoMeTpuyeckiii 1 GuU3NYeCKuil CMbICI. Bhluncienne uHTerpaia mo

dbopmyne HetoTona — JleiiOauia




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHUS o0pa3zoBaHus

Brnanenne MerojamM J0Ka3aTenbCTB, aJrOPUTMaMM peLECHHs 3ajad;
yMeHue (OpMyIUpOBaTh M ONEPUPOBATH MOHSATHAMH: ONpEICICHHE,
aKCUOMa, Teopema, CJIEJICTBHE, CBOMCTBO, MPHU3HAK, Jl0Ka3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIUPOBATH
o0paTHOE M MPOTUBOINOJIOKHOE YTBEP)KJIEHHE, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJb30BaTh METOJ MAaTeMAaTUYECKOM HWHIYKINH;
IPOBOJUTH JIOKA3aTEeIbHbIE PACCYKACHUS NPU PEILICHUH 3ajiay, OLICHUBATh
1 JIOTUYECKYI0 TMPAaBUIBHOCTh PAacCyXJIECHUU; yMEHHE OINEepUpOBaTh
HOHATUSIMH: MHOXECTBO, IOJJMHOXECTBO, OIEPALMN HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OINKCAHMsI PEATbHBIX MIPOLECCOB U SBJICHUN U MPH PELICHUH 33Jay, B TOM
quciie U3 JPYTruxX y4eOHbIX MIPEIMETOB; YMEHHUE ONEPUPOBATH MOHITHIMMU:
rpad, CBA3HBIN rpad, AepeBo, LUK, rpad) Ha IUIOCKOCTH; YMEHHE 33/1aBaTh
Y ONUCHIBATh Tpadbl Pa3IMYHBIMU CIIOCO0AMU; UCIONB30BaTh rpadbl Mpu

peHICHUN 3a1a4

YMeHne onepupoBaTh MOHSATUSMHU: HATypallbHOE YHUCIO, IIeJI0€ YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelieM, KOPEHb HATypaIbHON CTETICHH, CTETICHb C
parroHaIbHBIM MOKA3aTeNeM, CTENeHb C JEHCTBUTENBHBIM MOKa3aTeleM,
norapudmM dYHcla, CHHYC, KOCHHYC M TAHTEHC IMPOHM3BOJILHOTO YHUCIIA,
OCTaTOK MO MOJIYJII0, PAlMOHAIBHOE YHUCIO, MPPALUOHAIBHOE YHUCIIO,
MHOXCCTBAa HATYPAJbHbIX, LCJbIX, pPAlUOHAJIbHBIX, HeﬁCTBHTeHBHBIX
Yrcel; YMEHHUE UCTIONb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINI 001Ut
JEIATEIh W HaWMEHbIIlee oOIee KpaTHOe, alropuTt™M EBKIuga mnpu
peIIeHnH 3aja4; 3HAKOMCTBO C PAa3IMYHBIMU MO3UIIUOHHBIMHU CHCTEMaMHU
CUHUCJICHUSA; YMCHUC BBITIOJIHATL BBIYUCIICHUC 3HAYEHUU U npeo6pa3OBaHI/1$[
BBIPOKEHHUI CO CTEMEHAMH U Jiorapudmamu, mpeoOpa3oBaHusi IPOOHO-

panrOHaJIBbHBIX BLIpa)KeHHﬁ; YMCHUC OIICpUPOBATH IIOHATHUAMMN:




MOCIIEA0BATEIHHOCTh, apu(MeTnyecKass TPOrpeccHusi, TeoMeTpUIecKas
nporpeccusi, OeckOoHEYHO YObIBaroIasi reoMeTpuYecKas IMpPOTrpeccus;
YMEHHME 3aJaBaTh I1OCJIEJOBATEIbHOCTH, B TOM UHUCIE C IOMOUIbIO
PEKYpPPEHTHBIX (GOPMYJT; YMEHHE ONEPUPOBATH MOHITUSIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4uciia, (opma  3amucu  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE NEUCTBUSA C KOMIUIEKCHBIMU UHCIaMH;
MPUBOAUTH MIPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEI;, ONIEPUPOBATH
NOHATUSAMU: MaTpuua 2x2 u  3X3, ONpeaeiauTellb  MaTpPHUIIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH IMOHATHUAMU: PALUOHAIBHBIC, HWPpalOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHUA W HCPABCHCTBA, HWX CHCTCMbI, YMCHHC OICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CHUCTCM; YMCHUC DPCIIaThb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHUCTEMbI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CUCTCMbI JIA PCHICHUA MAaTCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKH U peaHLHOﬁ KHU3HU

YMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTh (PYHKLUH,
NEePUOANYHOCTh (YHKIMH, OTrPAHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh
(byHKIMH, S3KCTpeMyM (YHKIMM, HauOOJbIIee U HaUMEHbIEE 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (QYHKIUS, aCUMIITOTHI Ipaduka
(dyHKIMHU, TIepBasg M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPUYECKUNA U
¢u3nyecKkuil CMbICII TMPOM3BOJAHOM, TNepBOOOpa3Hasi, OMNPEACIEHHBIM
UHTETpajl; yMEHUE HaXOJUTh aCUMNTOTHI rpaduka (QyHKIUH;, yMEHHUE
BBIUMCIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YACTHOTO U
KOMIO3UIUHN (DYyHKIMH, HAXOOUTh ypaBHEHHE KacaTelIbHOM K rpaduky
(GYHKIUMM; YMEHHE HaXOAWTh IPOU3BOJHBIE 3JEMEHTApPHBIX (PYHKIIHI;
YMEHHE HCIOJIb30BaTh MPOU3BOJAHYIO JJIsi HCCIeNOBaHUA (DYHKIIHIA,
HaXOJUTh HaWOOJbIINE W HAUMEHbIINE 3HAYeHUs] (DYHKUIUN; CTPOUTH
rpa¢uKd MHOTOWIEHOB C HCIOJB30BAHMEM amrapara MaTeMaTH4ecKOro

aHajin3a, MNPHUMCHATb IIPOU3BOJHYIO [IJId HAXOXKJICHUA HAWITYydIICTO




peIJ_ICHI/IH B HpI/IKJIaI[HI:IX, B TOM 4YHCIIC COLOHUAJIBHO-DKOHOMHWUYCCKHUX H
(bU3UYEeCKUX 3a7a4ax; HAXOIUTh IJIOMATU U 00BEMBI (GUTYDP C TTOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepBI MATCMATHYCCKOT' O MOZ[GJII/IpOBaHI/Iﬁ C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUIME: Tpaduk GyHKIIMH, 0OpaTHAs PYHKITUS,
KOMIO3UIUs (PyHKIUH, nuHeiHas (yHKIM, KBaipaTHuHas (QyHKIu,
paunoHanbHass (QyHKUUS, CTeNeHHas (QyHKUUS, TPUTOHOMETPHUUYECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MOKa3zaTeabHas U
jgorapupmuueckas (yHKIMHM; YMEHHME CTPOUTh TIpadUKM H3YYEHHBIX
(GyHKUMH,  BBIIONHATH  NpeoOpa3oBaHust  rpadukoB  (QyHKIU,
UCIOJb30BaTh I'paduKu Ul U3Y4YEHUs MPOLECCOB U 3aBUCUMOCTEH, NpU
peLICHUH 3a/a4 U3 JIPYTUX Y4eOHBIX NMPEIMETOB W 3aJad U3 peajbHOH
KU3HHM; BbIpaXaTh (OpMyllaMH 3aBUCUMOCTH MEXIy BEJIWYMHAMU;
UCTIOJIb30BaTh CBOWCTBA U TpaduKu QYHKIMN Ui PEeIICHHs] YpaBHEHUH,
HEpaBEHCTB M 3aJad C IapameTrpamu; U300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 33JaYd pa3HbIX TUIIOB (B TOM 4HCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HAJIOTH, 33Ja4l U3 00JACTH YIPABIICHUS JIMYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4M, MCCIEAOBATh IOIYYEHHOE PEUICHHE H
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHbBlE CUTyallMHd Ha S3bIKE MAaTE€MATHKH; COCTABIISITH BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJENM C  MCIOJB30BAaHMEM ammapara  ajureOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: cpeliHee apupMeTHdyeckoe, MeauaHa,
HauOoJIbIlIee U HaNMEHBIIIEES 3HA4YCHHA, padMax, JUCIICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE YHUCJIOBOTO HabOpa; yMEHHE W3BJIEKAThb, HHTEPIPETUPOBATH
uH(pOopMalLnIo, IPEACTAaBIEHHYIO B Ta0IMIlaX, HAa [uarpaMmax, rpapukax,
OTPaXKaIOIIYI0 CBOMCTBA pealbHBIX MPOILIECCOB U SIBIICHU; MPEICTaBIATh
uHpOpMaIMI0O ¢ TOMOIIBI0 TaONWII W JUarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUE JAaHHBIC, B TOM YHCJIC C IPUMCHCHUCM rpaq)nqecm/lx
METOJIOB M DNIEKTPOHHBIX CPEJICTB; rpapuecKu Ucciae10BaTh COBMECTHEIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM PacCeMBaHUs 1 JTMHEHHON perpeccun




YMeHue onepupoBarh IMOHATUAMM: CIyYalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpa)UYeCKUX METOJOB; IMPHUMEHSTh
(GopMyJbl CIOXKEHHS M YMHOXXEHHUS BEpPOATHOCTEH, (OpMyiy IOIHOM
BEPOSTHOCTH, (opMyiy bepHyin, koMmOuHATOpHBIE (DAKTHI U (POPMYIIHI;
OLIEHUBATb BEPOSTHOCTH PpEAIbHBIX COOBITUH; YMEHHE OIEepUpPOBATh
NOHATUSIMM: ClIydaiiHas BEJIMYMHA, pAaclpelesieHue BEPOSITHOCTEM,
MaTEeMaTHYECKOEe OXHUAAHHUE, AMCIEPCUS M CTAHIAPTHOE OTKJIOHEHUE
CIlydallHOW  BeNWYHMHBI, (YHKIUM pacrpelesieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTI0, ITOKA3aTEIbHOIO0 U HOPMAJIBHOIO PACIPENEICHUN; YMEHUE
MCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX PAaCIpPEEICHUN IS PELEHUS 3a/1a4;
3HAaKOMCTBO C HOHSATHUSIMM: 3aKOH OOJIbIIMX YHMCEN, METO/bI BEIOOPOUHBIX
UCCIIEIOBAaHUM; yYMEHUE MPHUBOJUTH MPHUMEPHl MPOSBICHUS 3aKOHA
OOJIBLIMX YHCENl B MPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX; YMEHHE
OIEpUpPOBATh MOHATUSMU: COUYETAHME, MEPECTAHOBKA, YHCIO COUYETAaHUM,
YUCIO  MEepecTaHoBOK; OuHOoM  HblOTOHA; yMeHHE  IPUMEHSTbH
KOMOWHATOpHBIE ()aKThI U PACCYKICHHS ISl PEIICHUs 3a/1a4; OIICHUBATh
BEPOSITHOCTH PEaJbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh NOHATHSAMHU: TOYKA, NOpsMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA YIJIa, JIOCKUN yroJ, JBYIPaHHbIN
yroJi, TPEXTPaHHbINA YroJj, CKPEIIMBAKOIIUECS MIPSAMbBIE, TAPAUIEIIbHOCTD U
NEePHNEHANKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YTrod MEXIy NpsIMbIMH,
Yrojl MEXAy TMpsIMOMl M IUIOCKOCTBbIO, YrOJd MEXKIY IUIOCKOCTSMH,
pacCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXAY IPSAMBIMH,
pacCTOAHUE MEXIY TUIOCKOCTSMH; YMEHHUE HCHOJIb30BATh MPH PEIICHUHN
3aJa4 U3y4YeHHbIE (DaKThl U TEOpPEeMbl IIIAHUMETPUU; YMEHHUE OIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTh MaTeMaTHYECKHE
MOJENIA C TOMOIIBI) T€OMETPUYECKUX IOHATUH M BEIMYMH, pelIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3aa4n
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YMeHue onepupoBaTh MOHATHAMH: IJIOW@AAb (UTYpBl, 00bEM (UTYPHL,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOIOTpPaHHHKA,
Ky0, Mapajienenunesn, OpusMa, nupamuga, (Qurypa U IMOBEPXHOCTb
BpallleHNs, IWIMHAP, KOHYC, Iap, cdepa, miomanb cepsl, MIOMAIb

MOBEPXHOCTU MHpaMUIbl, MPU3MbI, KOHyca, LWIMHIApa, O00BEM KyoOa,




11

12

IPSIMOYTOJIBHOTO MapajuleJienunea, HNUPAMUJbL, MPU3MBblL, LUIMHIPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHUs KOHyCa W LWIMHAPA,
NapajuleJIbHblE OCH WM OCHOBAaHHIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, HUIMHApPA, KOHyCa; yMEHHE CTPOMUTH CEUCHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTH
BpalICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATh CBOHCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOATEIHHO
dbopMyIIHpOBaTh OMpEEIICHUs U3yYaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M NPU3HAKAX TI'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH HIU
OmnpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuo QUryp Imo
pa3jaMyYHbIM IPU3HAKAM, BBIIOJHITH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA EPEHOC, CUMMETPHUS HA INIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHuE MOAOOMS, MOAOOHBIE QUTYpPBI; YMEHUE
pacro3HaBaTh paBHBIE W IMOJO0OHBIC (DUTYpPHI, B TOM YHUCIIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FT€OMETPUICCKUE OTHOIICHUS IPU
peIIeHUN 3a/a4y; HaXOJUTh T'C€OMETPHUYECKHE BEIWYWHBI (IJIMHA, YTOJI,
IO b, 00BEM) IIPU PEIICHUH 33724 U3 JAPYTHX YUCOHBIX MPEAMETOB U
U3 PEATbHOW KM3HU; YMEHHUE BBIYHCISATH TEOMETPUYCCKHE BEITUIHHBI
(MHA, YroJ, IUIOIIAAb, OOBEM, IUIOIIAAb IMOBEPXHOCTH), HCIOJB3YsI
W3y4YCeHHBIE (DOPMYJIBI M METOJIbI, B TOM YHCJIC: TUIOIMIAJb TTOBEPXHOCTH
MUpPaMUIbI, PU3MBI, KOHYCa, HUJIMHIPA, TUIOMAIL cdepsl; 00bEM KyOa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNUuIe/Ia, MUPAMUIbI, TPU3MBI, I[THIUHJIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (I)I/Il"yp

YMmenue ONCpUPOBATh NMOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOpAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATHEI BEKTOpPA, CyMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHUCIIO, PaA3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TIMPOMU3BCACHUC, BCKTOPHOC TMPOU3ZBCACHHUEC, YIOJI MCKIAY
BCKTOpaMHU; YMCHUC UCIIOJIB30BATb BCKTOpHHﬁ nu KOOpI[I/IHaTHHﬁ METOA

JJI pCIICHUSA TCOMETPHUYCCKUX 3a1a4 M 3a/1a4 JPYyTrux y‘-Ie6HI)IX npeamMcEToOB
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YMenne BHIOUpaTh MOIXOASIIAN METO/ JIJISl PEIISHUS 3a1a91; TOHUMaHNE
3HAYUMOCTH MaTeMaTHUKA B W3YYEHWU TPUPOJHBIX U OOIIECTBEHHBIX

nmponeccoB u HBHCHHﬁ; YMCHHUC DPACIIO3HABATL IMPOABICHHC 3aKOHOB




MAaTCMaTUKH B UCKYCCTBC, YMCHUC IPUBOAUTH NPUMEPBI MATCMATHUYCCKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haky qenuMocTy HeabIX YUCe

1o Panmonaneupie  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE JPOOH, MPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypajabHOH cTeneHu. J[eWcTBusS ¢ apu(PpMETHYCCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOydaronmxcs, GopMuUpoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHON HAIIPaBIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IMPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKECHUSI OKPY>KAIOLIETO MHUPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUHM M JEUCTBUM, clHeuu(pUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyJaromuxcs CpeIHen IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 33 CUET pEUICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U IO TOJaM 00y4eHHUS
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU YW HAaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEeHIUKYJIIPHOCTH JBYX IulockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; NpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUJBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBa 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeactBuss u3 He€. OO0bEM LUIMHIPA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopamu. IlpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



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



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTHka» XapakTepU3yrOTCS:

I'pa:xxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIUU 00YUYaroIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOrO OOIIECTBA, MPEICTABICHUEM O MATEMATUYECKUX
OCHOBax  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IPaKJAHCKOTO 00111ecTBa (BBIOOPHI, OMPOCH U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C
COILIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIUSAMH U Ha3HAUCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON HJCHTUYHOCTU, YBaXKCHUS K
MPOIIOMY U HACTOSIIEMY POCCHUUCKOM MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
TOCTUKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHICKONW MAaTeMaTUYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTMIXKEHUH B JIPYyTUX HayKax, TEXHOJOTUsAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojia; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAaKTHYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTBIO YUYEHOTO; OCOZHAHUEM JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAash 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUN, PACCYKICHUI; BOCTIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIieKTaM pPas3JInuHbIX BUJOB UCKYCCTBA.

du3uvecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B UHTEpEcax
310pOBOTO M Oe30omacHOro obpasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO (3I0POBOC THUTAHHWE, COAJAHCHPOBAHHBIA PEKUM 3aHATHH M OT/BIXA,
peryisipHas (u3MYecKasi aKTUBHOCTh); (PU3MYECKOrO COBEPIICHCTBOBAHUSI, MpHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAESTEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbIM chepam npodecCHOHATBHON NESITEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ IpUJIOKEHUsIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynyiiei npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KM3HEHHBIC TIAaHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY 0O0pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;



TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B pCIICHUW IMPAKTUYCCKUX  3aad
MaTeMaTU4eCKON HAMPaBICHHOCTH.

IJK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYJIbTYpHl, ITOHUMAHUCM BJIUSHUS
COIMAIBHO-PKOHOMHYECKUX IIPOIIECCOB HAa COCTOSHUE IMPUPOTHON M COIMAIBHON
Cpelbl, OCO3HAHHEM TI00aTLHOTO XapaKTepa SKOJOTUIECKUX TTPOOIeM; OpUeHTaIleH
Ha TPUMEHEHHWE MaTEeMaTHYeCKHX 3HAHWM JUIg penieHus 3aaad B o0macTd
OKpY)KaIOmIed Cpeapl, TUIAHUPOBAHUS TIOCTYNIKOB M OIEHKHM WX BO3MOXHBIX
IIOCJICJICTBUM JUTSI OKPY KarOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHIEM MaTeMaTHIECKOM
HayKH Kak cdepbl YeJIOBEUECCKOMN JCATEIbHOCTH, ATANIOB €€ Pa3BUTUS M 3HAYUMOCTH
JUIS pa3BUTUS IIUBUJIM3AIMH; OBJIAJICHHEM SI3bIKOM MAaTeMaTHKH U MaTeMaTHYeCKON
KYJbTYPOM KaK CPeJCTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIIECTBIIATH IIPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATeILHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yiabTaThl OCBOEHUS MPOTPaAaMMbI y4yeOHOTO TpeIMeTa
«MaremMatnka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OCUCTNEUIMU.

1) Vnusepcanvrvie noznasamenvnuie oeiicmeus, obecnewusarom ¢hopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECcCco8 0Oyuarwuxcsi (oceoenue Memooo8 NO3ZHAHUS
OKpYJHCarowje2o Mupa, NpUMEeHeHUue JN0SUYECKUX, UCCIe008ameNbCKUX oOnepayui,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornueckue aeicTBM:

e BBISBIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKKH MATEMaTHUYECKHUX
O00OBEKTOB, TOHATHM, OTHOIICHHM MEXAYy TMOHATUIMH; (HOPMYyIUPOBATH
ONpENeNICHUs]  TOHATUH;  YCTAaHABIMBATh  CYLIECTBEHHBI  MPU3HAK
KJIacCU(PUKalMKA, OCHOBAaHUA Uil OOOOIIEHHS W CpaBHEHUS, KpHUTEpUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHbIE W OTpHUIATEIbHBIC, €IMHUYHBIC, YacTHbIE U 0OIIue;
YCJIOBHBIE;

e BBIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOMIOJCHUSX U YTBEPKACHUSAX; MpeajiaraTb KpUTCPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUU;



e JleJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e TMPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPKICHUIM
(npsiMble U OT MPOTHUBHOTO), BBICTPAUBATH AaPTyMEHTAIMIO, MPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL

e BBIOMpaTh CHOCOO pemieHusT ydeOHOM 3ajaunm (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C yIETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBareLCKHUe J1elCTBUA:

e HCIOJIb30BAaTh BONPOCHI KaK HCCJEAOBATEIbCKUII WHCTPYMEHT ITO3HAHUS;
dopMynmupoBaTh BOMPOCHL, (DUKCHPYIOIMIME MPOTUBOpEUUE, MPodIEMy,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JIaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO TO3UIUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYEeCKOrOo OOBEKTa, SIBJICHUS,
MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MeEXITy OOBEKTaMH, SIBJICHUSIMHU,
IPOIIECCAMHY;

e CaMOCTOSITENBHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOABI IO pPE3yJibTaTaMm
MPOBEIEHHOTO HAOMIOAEHUS, WCCICIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE MPOIECCa, a TaKXKE BbBIIBUTATH
MPENTOI0XKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIABIATH JAeUIUTHI WHPOpPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BBIOMpaTh UHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUOB U
dbopm TpeacTaBICHNUS;

e CTPYKTYypUpOBaTh HHGOPMAIIUIO, MPEACTABIATh €€ B pazIMuHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;

e OIICHUBATH HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhuvie = KOMMyHUKamu@Hwvle  Oelicmeus,  0Oecneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
[eJsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B



YCTHBIX ¥ TUCBMEHHBIX TEKCTAX, 1aBaTh TOSCHEHHUSI 110 X0y PELICHHS 3a/1a4H,
KOMMEHTHPOBATh TIOJYYEHHBINA Pe3yJIbTarT;

B X0JI¢ 00CY>KICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEMBI,
npoOJIeMbl, pelIacMOi 3a/ladyM, BHICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOMCK
pEIIEHHSI; CONIOCTABIIATh CBOM CYXKICHHS C CYXKICHUSAMH JAPYTUX YUACTHHUKOB
JaUajiora, OOHApPYKHWBATh Pa3IMYMe W CXOJICTBO IO3UIUI; B KOPPEKTHON
dbopme GopMyHpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIIATh PE3y/IbTAaThl PEIICHHS 3a/1auH, SKCIICPUMEHTA, UCCIICIOBAHUS,
MPOCKTA; CAMOCTOSATEILHO BBHIOUPATh ()OPMAT BBICTYIICHHS C YUYETOM 33134
MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBO:

MMOHMMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboThl TpH pelIeHWH Y4YEeOHBIX 3aj7ad; MNPUHUMATH II€JIb COBMECTHOU
NEeSATEIBbHOCTH,  IUJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensitb BHABI PabOT, JOroBapuBaThCs, OOCYXAaTh TNpolEecC U
pe3yJbTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpynmnoBbiX (popmax paboThl (00CyxkaeHUsI, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMB» U HWHBIE); BBIMIOJHATH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YJIEHAMU KOMAaH]Ibl; OIICHUBATh
KaueCcTBO CBOEr0 BKJaJa B OOWMA MPOAYKT MO  KPUTEPUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pecynamugnule oeiicmaus, obecneuusarom @Gopmuposanue
CMBICIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JIUYHOCHIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, AJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PEIeHUs C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMU  [MO3HABATENIbHOM  pEeQUIEKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBHIE MOTYT BO3ZHUKHYTh IIPY PELICHUM 33/1a4H,
BHOCUTh KOPPEKTHBBI B JIEITEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAUJECHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBAaTh COOTBETCTBUE PE3yJIbTATA 1IEJIN U YCIOBUSAM, OOBSICHITH IPUYMHBI
JNOCTH)KEHUSI WM HEAOCTHKEHUS PE3yJbTATOB JEATEIbHOCTH, HAXOJUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAsi, INIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM W CIEJICTBHUS W3 HUX MPU PEIICHUU
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSAMU: NAPALIETBHOCTD U MEPIEHINUKYIISIPHOCTD MPSAMBIX U
IIJIOCKOCTEHN.

KnaccuduimpoBath B3aMMHOE pPAacHoOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yo, TpaHu JIBYTPAHHOIO yria, peopo
JBYTPAHHOTO YIJIa; TMHEHHBIA Yoy ABYTPAHHOTO YIJIa; TpaayCcHasi Mepa IByTPaHHOIO
yria.

OnepupoBarth TMOHATUAMH: MHOTOTPAHHUK, BBINYKIbIA ¥  HEBBIMYKJIbIH
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMHUpaMUa; MpPHU3MA,
MPSAMOYTOJIBHBIN Napajliesienunesn, Kyo).

KinaccudunmpoBaTs MHOTOTpaHHUKH, BBIOUpasi OCHOBAHUS ISl KJlacCU(pUKAIUU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH;, TPABUIILHBIE MHOTOTPAHHUKH; MIPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TAPATIJICIICTIUIIC]IbI ).

OnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

CTpouTh ce4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y.

Pemate 3aaum Ha HaxXO0XKJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Hiu
aNropuTMaMm, TMPUMEHSISI U3BECTHbIE AHAJUTHYECKME METOAbl MpPU pPEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKHX 3a]lad Ha BBIYHCICHHUE PACCTOSHHUM MEXIY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, OT TOUKHU JO TUIOCKOCTH, MEXy CKPELIMBAIOIINMHUCS
MPSIMBIMU.

PemaTh 3aaunM Ha HaxXOXKJE€HHWE T'€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Wiu
alropuT™MaM, TMPUMEHSISI U3BECTHbIE AHAJUTHYECKUE METOAbl MpHU pPEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX  3a7a4 Ha  BBIUHUCICHUE  YIJIOB  MEXKIY



CKPEIIHUBAOIIMMUCS MPSIMBIMHU, MEKIY IPSIMOHN U MIIOCKOCTHIO, MEXKTY TIIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI UM TUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
nupaMua) ¢ IpUMEeHEeHHEM (OPMYIT; BEIYUCIATH COOTHOIICHUS MEXIY TUIOIIA MU
OBEPXHOCTEH, 00bEMaMu TTOJOOHBIX MHOTOTPAHHHUKOB.

OmnepupoBaTh MOHATUSIMU: CHMMETPHS B IPOCTPAHCTRBE; IICHTP, OCh U INTOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUU (UTYPHI.

N3Bnekatb, npeoOpa3oBBIBAaTh H  HWHTEPIPETHPOBATH HHGOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypaX, MPEACTABICHHYIO Ha YepTeKax M
PHUCYHKaX.

[IpumeHaTs reomeTpuueckue (akThl ISl PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAMOIATAIOIINX HECKOJIBKO IIaroB PEIICHUS, €CII YCIOBHS IPUMEHEHUS 3a/1aHbI B
aBHOU (opme.

[IpumeHaTy  mpocTeilire  NporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUCCKUX 3a/1ay.

[TpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC M KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAIMU3UPOBATH pealbHbIC
CUTyallUl ¥ TPUMEHSATh U3Y4YCHHBbIC TOHATHUS B TIPOLIECCE IIOMCKA pelIeHUs
MaTeMaTH4eCKu CPOopMyITHPOBAHHON IPOOIEMBI, MOJACIIUPOBAThH PEATbHBIE CUTYAIHH
Ha S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOSHHBIE MOJEITH C HCIOJIb30BAaHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, ammapara ajreOpbl; periaTh MPaKTHYECKHUe
3aJlauu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIHUKH.

11 KUIACC

OnepupoBaTh MOHATHSIMH: ITWIMHAPUYECKAs] TIOBEPXHOCTh, OOpa3yronme
MAJTUHAPUYECKON MOBEPXHOCTH;, IMUJIMHAP; KOHUYECKAs TOBEPXHOCTh, 00pasyrolne
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunupoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CEerMEeHTa; MIApOBOW CIIOM, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Brraucisats 00bEMBI M IITOIAIM TTOBEPXHOCTEH TEJ BpallleHUs, TeOMETPHUECKUX
TeJ C IPpUMEHEHHEM (HOPMYII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BITMCAHHBIA B Cepy M OIMMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK WITH TEJIO BPAIICHHUS.



BbIuucnaTe COOTHOIIEHUS] MEXIY IUIOMIAIIMH TIOBEPXHOCTEH M 00bEMaMu
ITOJIOOHEIX TEJI.

N3o0pakath u3ydaemble (UTYpBl OT PyKH W C TPUMEHEHHUEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BeInosHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3Bnekatb, WHTEPNpPETUPOBATh ©  NPeoOpa3oBbIBaTh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUrypax, MPEACTaBICHHYI0 Ha YepTeKax H
pHUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTOTHATE TEUCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCIIO0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1af0T.

[IprMeHATH MpaBUIIO TTapajuIelIeHUIea.

OrneprpoBaTh MOHATHUSAMH: JEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpa, Yrod MEXIy
BEKTOpaMH, CKAIIPHOE TPOW3BEACHUE BEKTOPOB, KOJIMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cymMmmMy BEKTOPOB M NMPOHU3BEIACHHE BEKTOPA Ha YHCIIO, YTOJI MEXIY
BEKTOpAMH, CKaJIsIpHOE IIPOM3BEJACHUE, paCKIaJbIBaTh BEKTOpP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPAaBHCHUEM B ICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHaTs reomeTpuueckue (akThl IS PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
IIPEATNOJIaraloIIuX HECKOJBKO II1aroB PEIICHHS, €CIU YCIOBHUS MPUMEHEHHUS 3aJ1aHbl B
saBHOU (opme.

Pemate mpocreiinne TEOMETpHUYECKHE 3aqaddl HAa IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrats 3a1aun Ha JOKa3aTEIBCTBO MATEMATHUECKHUX OTHOIIICHUN U HAXO0XKICHUE
FCOMETPUYCCKUX BEIMYHMH IO 00pa3laM WM aJrOpuTMaM, MPUMEHSS H3BECTHBIC
METO/IbI PU PEIISHUH CTAaHIAPTHBIX MaTEeMAaTHICCKHUX 3a/1a4.

[IpruMmeHsaTh  mpocCTEWIIME  MPOTPAaMMHBIE  CPEACTBA W DIJIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[IpuBOIUTH TPUMEPHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TCOMETPHUH B UCKYCCTBE.

[IpuMeHATh TONMy4YEHHBIC 3HAHUS Ha TPAKTUKE: AHAIM3UPOBATH peabHBIC
CUTyalliM ¥ TPUMCHATh W3YYCHHBIC IIOHATHS B TIPOIECCE ITOMCKA pEIICHUS
MaTeMaTHYECKH C(POpMYyITMPOBAHHON MPOOJIEMBI, MOJICTUPOBATH PEaTbHbIC CUTYaIlUN
Ha S3BIKE TCOMETPHH, HCCIIECIOBATh ITOCTPOCHHBIE MOJCIH C HMCIIOIb30BaHUEM
FCOMETPUYCCKUX TIOHATHH M TEOpEeM, ammapaTa ajreOphl; pemaTh MPaKTHYSCKHE
3aJ1auu, CBSA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITMYNH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnuoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
4 v 10 1
[JIbl MEXKAY MPSMBIMU U TIOCKOCTSIMHU hitps://m.edsoo.ru/1c209637
bu6nmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 1
OOBEMEI MHOrOTPaHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P r https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'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

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
T 12
©1a BpatiemA https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
3 B 10 1
€KTOPBI U KOOPJAUHATHI B TPOCTPAHCTBE hitps:/m.cdsoo.rw/1c209637
4 [ToBTOpeHue, 06001eHNE, 7 | bu6nmorexa LIOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeiHero 001ero 0opa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
75 [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
' T€OMETPUYECKUX 3a]1a4
73 OrnepupoBaTh TMOHATUSIMH: MApPaUICIIBHOCTh M TEPIEHIUKYISPHOCTD
' MPSIMBIX U MJIOCKOCTEM
74 KnaccuduimpoBaTs B3aMMHOE pacoioKEHUE MPSIMBIX U TIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMMU: IBYTPAHHBIN YTOJI, TPAaHU JIBYTPAHHOIO yTJa,
7.5 pebpo IBYrpaHHOTO yIJIa, JWUHEWHBIA yTOJd JABYTpaHHOTO Yria,
rpajgycHasi Mepa IByrpaHHOTO yria
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIBII U HEBBITYKJIbII
7.6 MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MIPaBUITLHBII
MHOT'OTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MUpaMuja, mpusMa,
' MIPSIMOYTOJIHHBIN MapajuieNenume], Kyo)
KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpasl OCHOBAaHUS  JUIsS
. Kinaccupukanuyd  (BBIMYKIbIE W HEBBINTYKJIblE MHOTOTPAHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSAMBIE U HAKIOHHBIE TPHU3MBI,
napajie’aenuneab)
79 OnepupoBaTb  MNOHATHUIMU: ceKkymiass  IUIOCKOCTb, ceYeHue
' MHOTOTPAaHHUKOB
710 OOBSICHITh TNPUHIUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
paCCTOHHHfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS IMPAMBIMHA

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUICCKUX BECJIIMYHH 110 06pa3uaM
WX aJITOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BbBIYMCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOﬁ U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HHCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM yCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA W JSJIICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTCMbI IIpU PCHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO,Z[I/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUpPOJAC U

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsATh TOJMYYEHHBIE 3HAHHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3YYECHHbIE MOHITHUS B IpoOIecce
MIOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIMpOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeabHBIE CUTYAIH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM I'COMETPUICCKUX MMOHATUU U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJbTarta
6 I'eometpus
OmnepupoBatb HOHSATHSIMHU: IWJIMHAPUYECKAs MIOBEPXHOCTH,
61 oOpa3zyromue MUINHAPUIECKONH MOBEPXHOCTH, LUIMHJIP, KOHHYECKas
. MOBEPXHOCTh, O00pa3ylolIle KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHKE IIAPOBOIO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Berancnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
. Te€OMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy U
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM
TEJIO BpallleHHs
63 BblUMCIATE COOTHOLIEHHS MEXAY IUIOMIAJIMU TOBEPXHOCTEH U
. 00bEéMaMu 1MOJJOOHBIX TEI
6.9 N3006paxkaTh nzydaemble GUIypsl OT PyKU U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTE)KH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpalIeHUs

6.11

W3Bnekarb, MHTEpIPETUPOBATh M MPEOOPa30BBIBATH MH(POPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEICTaBICHHYIO Ha

YepTekax U pUCYHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B ITIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
Yroia MCEXKAY BCKTOpPpAMH, CKaJ[ApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
IIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh MMPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

6.23

[IpuMeHATh TOJNIy4EHHBIE 3HAHMS Ha [PAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYallMd U NPUMEHATh U3YYEHHBIE INOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OPMYIUPOBAHHON MpoOIeMBl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATHN U
TEOpeM, amnmnapara ajareopsl, perarb NpaKTHYECKUE 3a/1a4H, CBI3aHHBIE

C HAXO0XACHUEM I'€COMCTPUICCKUX BCJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE:  IepeceKaroliuecs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimme npocTpaHCTBeHHBIE (GUTYpPBHl  Ha

IUIOCKOCTHU: TETPa’Ip, KyO, napajuieenure], HOCTPOSHHE CEYCHU

7.3

[TepieHAMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TPSAMbIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJ MEXKIY NPSIMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrIJja.
[IeprieHAMKYJIIAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JIO IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMO# IO TIIIOCKOCTH, TIPOEKITUS PUTYPBI HA IIIOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPIEHINKYJSIPHOCTH JIBYX ILIOCKOCTEeW. TeopeMa o Tpéx

MEepIEHIUKYIIpax

7.4

IIoHsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIPDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIBHBIN
napajuiejienumne] U ero coucrsa. [Iupamuna: n-yrosbHas nupaMuaa, 'paHd U
OCHOBaHUE MHUpaMu/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMujia. DJIEMEHTHI INpu3Mbl U  [MUAPAMUIBI. HpaBI/IHBHHe




7.5

7.6

7.7

MHOTOTPAaHHHUKH: MOHATHE MPAaBUIBHOIO MHOTOTPAaHHHKA, MPaBWIbHAS MpH3Ma U
IpaBUIbHAS NHMpaMHJA, NpPaBUIbHAA TPEYrojbHas NHMpaMHJa U IPaBHIbHBIN
terpa’p, KyO. IIpencraBieHwe O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 31meMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOii Tpu3Mbl. [Lmomians 60koBoi
MIOBEPXHOCTU M TIOBEPXHOCTH IPAaBWIBHOM NUpaMU[bl, TEOpPEMa O ILIOIIAIU

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0cCh, IIIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

Konnueckass mOBEpXHOCTh, 0OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KoHyC: oCHOBaHME U BepInHa, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiye U BbICOTa, OCHOBAHUSI U OOKOBast TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cheprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIOoMalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOKCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0béM mapa u miomaab chepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

07 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAuMHATax. Yrojl Mexay Bekropamu. CkalspHoe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
ymeHue (GopMyIupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynrpoBaTh 00paTHOE W TPOTHUBONOJIOKHOE YTBEPKICHHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OII€pallMy HaJd MHOKCCTBaAMH; YMCHHC HCIIOJIB30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapar Il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHN 3a/iad, B TOM YUCIIC U3 APYTIHUX
y4eOHBIX ITPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypalIbHOE YUCIIO, LEN0E YUCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK [0 MOAYIIXO, PAlMOHAIBHOE 4YHCIIO,
MPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, AIrOpuT™ EBKIIMAA Mpu pereHny 3a1a4; 3HAKOMCTBO
C Ppa3JIMYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CYHCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTEeNeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-pALIMOHATIBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmMeTHueckass ~— Iporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  INPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBaTh IMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YypPaBHEHHU U HEPABEHCTB, PaBHOCWIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IAapaMeTpoOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS MaTEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUUM, TepBas W BTOpas NpPOU3BOJHAS (PyHKUMH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
OnpeAeNEéHHbId HMHTETpall; YMEHUE HaxOJuThb acCUMMOTOTHI TIpaduka
(YHKIMK; YMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEIOBAHUS
(GyHKUIMHA, HAXOIUTh HAMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUYCCKOT O aHaJIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, TOKa3aTeiapHass W Jiorapupmuueckas (QYHKLUH; YMEHHE
CTpOUTH TpadUKU U3YyYEHHBIX (DYHKIHMA, BBIMOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKLIUH, UCIIOJIB30BAaTh TPaPUKH ISl U3yUEHUS ITPOLIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHL, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh IOJIyYEHHOE PELICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHblee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MW3BIIEKATh,
WHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMlax, Ha
nuarpammax, rpadukax, oTpaxkarolryto CBOMCTBA peasIbHBIX IMPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecCKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, POpMYITy TMOHOM
BepoATHOCTH, ¢opmyiny bepHymin, xomOuHaTOopHble (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMM: CIyyailHas BeJIMYMHA, pacIpeleieHHe
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4aiilHOH BENWYMHBI, (YHKUUU pacnpeiesieHus u
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJIUTh TPHUMEPHI MPOSIBICHHUS 3aKOHAa OOJNBINIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE IPUMEHSITh KOMOMHATOPHBIE
(hakTBl ¥ pacCyKIEHUS sl PEIICHHs 3a7a4; OIEHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JNBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
[apaJUIEIbHOCTD U MEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIy NPSMBIMHU, YTOJI MEXAY NPSMOM U IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0O0BEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajienenunes, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUMbI, MPU3MBI, KOHyCa, IMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE I1apa, IJIOCKOCTD,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHE TIPUMEHSAThH CBOHCTBA T'€OMETPHUYECKUX (uUryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH ONpEeNieHUus U3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
KIaccupukanuo (GUTYp MO PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XOI[I/IMBIC JAOITIOJIHUTCIIbHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIE B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh N€OMETPHYCCKHE BEIWYHMHBI (IJIMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAaAb, 00bEM, IJIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalyIeNienuIiea, MUPaMHUIbl, TPU3MBI,
HWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

o1I00HBIX GUryp

12

YMeHune onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpaMH; yMEHHE  MCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTHUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna u BIYUCTICHUS
1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCeT
1o Panmonaneubie ywcna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOHM, MPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereH . JlelcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenenb ¢ 1enbiM mokasareneM. CTeneHb C palMOHAIBHBIM TOKa3aTeJieM.
' CaolicTBa CTENECHU
s CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTCHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTHIHBIC M HATYPATBHBIC JTOTapU (MBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnmkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTIICHHUS, MPUKUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u TpoOHO-pallMOHATBHBIE YPAaBHEHUS
2.2 HppanmnonaibHble ypaBHEHUS
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PaGouas nmporpamma yue6HOTO Kypca «BeposiTHOCTh U CTaTUCTHKA» 6a30BOTO
ypoBHsI 17151 oOy4qaroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenmepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C ydu€TOM COBpPEMECHHBIX MHPOBBIX TpeOOBaHUH, TPEIBABISIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHWIO, W TPAIUIUH POCCUHUCKOTO 00pa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOIIIMMH OCHOBY JIJII CaMOPA3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEILHOTO Pa3BUTHSA
JUYHOCTH 00YJaroIInXCsl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VYuebHuniii kypc «BeposSTHOCTH M CcTaTHUCTHKa» 0a30BOTO YPOBHS SIBISETCA
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO yuyeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJibl. Kypc mpenHasHadyeH uisi GopMUpoBaHUS Yy OOydarouuxcs
CTaTUCTUYECKOM KYyJIbTYpbl M IIOHUMAaHHUS pOJIU TEOPUM BEPOSTHOCTEH Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ul MU3yYEHUsl CIydyalHBIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu m3yueHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJAX UCCIENOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAECTCS IIOHUMAHNE 3HAYUMOCTH
U OOIIHOCTM MaTeMaTHUYECKHUX METOJOB IO3HAHMUS KaK HEOThEMJIEMOH 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJIeHO Ha 3aKPEIUICHUE 3HAHUM, NOJyYEHHBIX IPH
M3YYECHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE MPEACTABICHUN O CIy4YalHBIX
BEJINYMHAX U B3AMMOCBA3AX MEXAY HUMU HAa BAXKHBIX IIPUMEPAX, CIOKEThI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIIME OCHOBHBIE coJepkaTeabHble JHUHUU: «CiaydailHble COOBITHS U
BEPOSITHOCTHY, «CilydailHble BEJIMYMHBI U 3aKOH OOJBIINX YUCEID».

BaxHyr0o d4acth Kypca 3aHMMAaeT M3y4€HUE TE€OMETPUYECKOTO U
OMHOMUAJIBHOTO paclpeiesieHni 1 3HAKOMCTBO C UX HEMPEPbIBHBIMU aHAJIOTaMU —
MTOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIpPEACICHUSAMM.

Copeprxanue muHUM «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITY>KUT OCHOBOM
st (GOPMUPOBAHUS TPEACTABICHUNA O PpaCHpEleICHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CIy4alHBIX BEJIMYMH, a TaKXKe dTa JIMHUSA HeoOXoauma Kak 0asza s
U3y4EHHUs 3aKOHa OOJBIINX Ynced — QYyHIaMEHTAIbHOTO 3aKOHA, AEHCTBYIOLIETO B
npUpoE U OOLIECTBE U MMEIOIIEr0 MaTeMaTUYeCKyto popmManuzanuio. Cam 3aK0H
OONBIIMX YHMCEN MpeajaraeTcsi B O3HAKOMUTENbHOW (opMe ¢ MHUHUMAaIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (popMalin3Ma.



TeMbl, CBsi3aHHBIE C  HENPEPBIBHBIMH  CIIyYalHBIMM  BEJIWYMHAMH,
AKIIEHTUPYIOT BHUMAHHE IIKOJBbHUKOB HA ONHWCAHUM W H3YYECHUM CIIyYalHbBIX
SIBIICHUI C MOMOIIBI0 HEMPEpPBHIBHBIX (QYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCA
[I0KA3aTEIIbHOMY U HOPMAJIBHOMY pPacCIpEeNeICHUsIM, NIPU TOM IPEAIOIaracTcs
O3HAKOMMTEJIbHOE U3yUYEHUE MaTepuaia 0e3 JoKa3aTelbCTB IPUMEHAEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue kypca «BepoaTHOCTb M CTaTUCTHKa» HA 0a30BOM YPOBHE OTBOJIHUTCA
1 yac B HeZeNMIO B TEUEHUE KaXKIOTO rojia 00y4eHus, BCero 68 yuyeOHbIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Ciy4aiiHble SKCIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEpOSTHOCTU COOBITUI. CiydaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTHU  COOBITUH B ONbITaX C  PAaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomMOunaropHnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciiy4aiiHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEepUCTUKUA  CIy4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXKUJAHUE, JUCHEPCUs U CTAaHAAPTHOE OTKIOHEHHWE. IlIpumepsl mNpuMeHeHUs
MAaTEMATHYECKOr0 OXXHUIAHHs, B TOM YHUCJIE B 33Ja4ax U3 IOBCECIHEBHOW YKU3HU.
Marematnyeckoe oxugaHue OMHAPHOW CIIy4yaliHOUM BeNIWYWHBI. MaTemMaTtudeckoe
0’KMJAHUE CYyMMBI CITy4alHbIX BEIMYMH. MaTeMaTuueCcKoe 0KUIAHUE U JUCTIEPCUS
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[Ipumepsl HENpEpBIBHBIX ClOy4alHbIX BenuuuH. [loHsATHE O IIOTHOCTH
pacripeneneHus. 3aiauu, NpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEACICHNH.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTHka» XapakTepU3yrOTCS:

I'pa:xxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIUU 00YUYaroIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOrO OOIIECTBA, MPEICTABICHUEM O MATEMATUYECKUX
OCHOBax  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IPaKJAHCKOTO 00111ecTBa (BBIOOPHI, OMPOCH U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C
COILIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIUSAMH U Ha3HAUCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON HJCHTUYHOCTU, YBaXKCHUS K
MPOIIOMY U HACTOSIIEMY POCCHUUCKOM MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
TOCTUKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHICKONW MAaTeMaTUYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTMIXKEHUH B JIPYyTUX HayKax, TEXHOJOTUsAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojia; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAaKTHYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTBIO YUYEHOTO; OCOZHAHUEM JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAash 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUN, PACCYKICHUI; BOCTIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIieKTaM pPas3JInuHbIX BUJOB UCKYCCTBA.

du3uvecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B UHTEpEcax
310pOBOTO M Oe30omacHOro obpasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO (3I0POBOC THUTAHHWE, COAJAHCHPOBAHHBIA PEKUM 3aHATHH M OT/BIXA,
peryisipHas (u3MYecKasi aKTUBHOCTh); (PU3MYECKOrO COBEPIICHCTBOBAHUSI, MpHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAESTEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbIM chepam npodecCHOHATBHON NESITEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ IpUJIOKEHUsIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynyiiei npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KM3HEHHBIC TIAaHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY 0O0pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;



TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B pCIICHUW IMPAKTUYCCKUX  3aad
MaTeMaTU4eCKON HAMPaBICHHOCTH.

IJK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYJIbTYpHl, ITOHUMAHUCM BJIUSHUS
COIMAIBHO-PKOHOMHYECKUX IIPOIIECCOB HAa COCTOSHUE IMPUPOTHON M COIMAIBHON
Cpelbl, OCO3HAHHEM TI00aTLHOTO XapaKTepa SKOJOTUIECKUX TTPOOIeM; OpUeHTaIleH
Ha TPUMEHEHHWE MaTEeMaTHYeCKHX 3HAHWM JUIg penieHus 3aaad B o0macTd
OKpY)KaIOmIed Cpeapl, TUIAHUPOBAHUS TIOCTYNIKOB M OIEHKHM WX BO3MOXHBIX
IIOCJICJICTBUM JUTSI OKPY KarOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHIEM MaTeMaTHIECKOM
HayKH Kak cdepbl YeJIOBEUECCKOMN JCATEIbHOCTH, ATANIOB €€ Pa3BUTUS M 3HAYUMOCTH
JUIS pa3BUTUS IIUBUJIM3AIMH; OBJIAJICHHEM SI3bIKOM MAaTeMaTHKH U MaTeMaTHYeCKON
KYJbTYPOM KaK CPeJCTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIIECTBIIATH IIPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATeILHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yiabTaThl OCBOEHUS MPOTPaAaMMbI y4yeOHOTO TpeIMeTa
«MaremMatnka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OCUCTNEUIMU.

1) Vnusepcanvrvie noznasamenvnuie oeiicmeus, obecnewusarom ¢hopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECcCco8 0Oyuarwuxcsi (oceoenue Memooo8 NO3ZHAHUS
OKpYJHCarowje2o Mupa, NpUMEeHeHUue JN0SUYECKUX, UCCIe008ameNbCKUX oOnepayui,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornueckue aeicTBM:

e BBISBIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKKH MATEMaTHUYECKHUX
O00OBEKTOB, TOHATHM, OTHOIICHHM MEXAYy TMOHATUIMH; (HOPMYyIUPOBATH
ONpENeNICHUs]  TOHATUH;  YCTAaHABIMBATh  CYLIECTBEHHBI  MPU3HAK
KJIacCU(PUKalMKA, OCHOBAaHUA Uil OOOOIIEHHS W CpaBHEHUS, KpHUTEpUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHbIE W OTpHUIATEIbHBIC, €IMHUYHBIC, YacTHbIE U 0OIIue;
YCJIOBHBIE;

e BBIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOMIOJCHUSX U YTBEPKACHUSAX; MpeajiaraTb KpUTCPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUU;



e JleJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e TMPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPKICHUIM
(npsiMble U OT MPOTHUBHOTO), BBICTPAUBATH AaPTyMEHTAIMIO, MPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL

e BBIOMpaTh CHOCOO pemieHusT ydeOHOM 3ajaunm (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C yIETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBareLCKHUe J1elCTBUA:

e HCIOJIb30BAaTh BONPOCHI KaK HCCJEAOBATEIbCKUII WHCTPYMEHT ITO3HAHUS;
dopMynmupoBaTh BOMPOCHL, (DUKCHPYIOIMIME MPOTUBOpEUUE, MPodIEMy,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JIaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO TO3UIUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYEeCKOrOo OOBEKTa, SIBJICHUS,
MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MeEXITy OOBEKTaMH, SIBJICHUSIMHU,
IPOIIECCAMHY;

e CaMOCTOSITENBHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOABI IO pPE3yJibTaTaMm
MPOBEIEHHOTO HAOMIOAEHUS, WCCICIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE MPOIECCa, a TaKXKE BbBIIBUTATH
MPENTOI0XKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIABIATH JAeUIUTHI WHPOpPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BBIOMpaTh UHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUOB U
dbopm TpeacTaBICHNUS;

e CTPYKTYypUpOBaTh HHGOPMAIIUIO, MPEACTABIATh €€ B pazIMuHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;

e OIICHUBATH HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhuvie = KOMMyHUKamu@Hwvle  Oelicmeus,  0Oecneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
[eJsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B



YCTHBIX ¥ TUCBMEHHBIX TEKCTAX, 1aBaTh TOSCHEHHUSI 110 X0y PELICHHS 3a/1a4H,
KOMMEHTHPOBATh TIOJYYEHHBINA Pe3yJIbTarT;

B X0JI¢ 00CY>KICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEMBI,
npoOJIeMbl, pelIacMOi 3a/ladyM, BHICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOMCK
pEIIEHHSI; CONIOCTABIIATh CBOM CYXKICHHS C CYXKICHUSAMH JAPYTUX YUACTHHUKOB
JaUajiora, OOHApPYKHWBATh Pa3IMYMe W CXOJICTBO IO3UIUI; B KOPPEKTHON
dbopme GopMyHpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIIATh PE3y/IbTAaThl PEIICHHS 3a/1auH, SKCIICPUMEHTA, UCCIICIOBAHUS,
MPOCKTA; CAMOCTOSATEILHO BBHIOUPATh ()OPMAT BBICTYIICHHS C YUYETOM 33134
MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBO:

MMOHMMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboThl TpH pelIeHWH Y4YEeOHBIX 3aj7ad; MNPUHUMATH II€JIb COBMECTHOU
NEeSATEIBbHOCTH,  IUJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensitb BHABI PabOT, JOroBapuBaThCs, OOCYXAaTh TNpolEecC U
pe3yJbTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpynmnoBbiX (popmax paboThl (00CyxkaeHUsI, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMB» U HWHBIE); BBIMIOJHATH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YJIEHAMU KOMAaH]Ibl; OIICHUBATh
KaueCcTBO CBOEr0 BKJaJa B OOWMA MPOAYKT MO  KPUTEPUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pecynamugnule oeiicmaus, obecneuusarom @Gopmuposanue
CMBICIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JIUYHOCHIU.

Camoopranusamnus:

COCTaBJIATh IUIaH, aJITOPUTM PEIICHUs 3a/laud, BBIOUpPATh CIOCOO PEIICHUsS C
YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUHN ¢ yUETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb:

BJaJeTh  HaBbIKAMM  [IO3HABAaTEJbHOM  pe(diIeKcuu Kak  OCO3HaHUs
COBEpIIaeMbIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB;
BJaJIeTh CIIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoLiecca U pe3yJibTara
pellIeHrss MaTeMaTHYeCKOH 3a1auu;

OpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PELICHUH 3aJauH,
BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
TaHHBIX, HAWJCHHBIX OIMNUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTATA LIETTU U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTUKEHUSI WM HEJOCTHKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.



IHHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

Yurtath U CTPOUTH TAOJHUIIBI U JHATPAMMBL.

OnepupoBaTh NOHATUAMHU: CpelHee apu(pMeTHUYecKoe, MelIrnaHa, HauboJblee,
HauMEHbIIee 3HaUYEHUE, pa3Max MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSMHU: CIIyYalHBIM 3KCHEPUMEHT (OMBIT) U CIy4yallHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ) CIy4YailHOrO OIBITA;
HAXOJUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOXKHBIMHU CIIyYaHBIMH COOBITHSIMH,
HaXOJWThb U CpPaBHUBATh BEPOSITHOCTU COOBITUM B M3YyYEHHBIX CIIy4alHbIX
DKCIIEPUMEHTAX.

Haxoauts u hopMynupoBaTh COOBITHA: TMEpECEUCHUE U OObETUHEHUE TAHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; IOJB30BATHCA
auarpaMMamu Jisepa u (opMyJIoi CII0KEHHUS! BEPOSITHOCTEN IPU PEICHUU 3a/1aY.

OnepupoBaTh TMOHATUSMHU: YCIOBHasi BEPOSTHOCTb, HE3aBHCUMBIE COOBITHUS;
HaXOJIUTb BEPOSTHOCTU C TMOMOUIBIO IIpaBUja YMHOXXEHHS, C ITOMOILIBIO JIepeBa
CIIy4alHOrO OMbITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPU PEIICHUH 3a/1a4.

OnepupoBarh NOHATUSAMU: HCHBITAHWE, HE3aBUCUMBIE WCIBITAHUS, CEpPUSL
UCTBITAHUHM, ycHeX W HeyJadya, HAaXOIUThb BEPOATHOCTH COOBITHMII B cepuu
HE3aBUCHMBIX UCHBITAHUI 0 MEPBOro ycClexa; HaXOJUTh BEPOSTHOCTU COOBITUH B
CepHUU UCIIBITaHUN bepHyum.

OneprpoBaTh NOHATUAMMU: CITy4dalHas BEIMYNHA, PACTIPEICIIEHUE BEPOSTHOCTEN,
JarpaMMa pacrpeeeHusl.

11 KUIIACC

CpaBHUBATh BEPOSITHOCTH 3HAYEHUMN CIIyYalHON BEJIMYMHBI 110 PACIIPEICICHUIO
WJIA C IOMOIIIBIO IUArpaMM.

OnepupoBarh MOHATUEM MATEMATHUYECKOTO OKHUAAHUS; NMPUBOAUTH MPUMEPHI,
KaK IPUMEHSAETCI MATEMATUYECKOE OXKUJIAHUE CIy4YalHOW BEJIMYUHBI HAXOIAUTh
MAaTeMaTHYECKOE OKHUIAHUE 110 TAaHHOMY PaCIpEICIICHUIO.

NmeThb npeacTaBieHUe O 3aKOHE OOJbIINX YHCEIL.

Nmets npencTaBieHne 0 HOPMAJIBHOM PaCIpeICICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3aejioB U TeM nmudpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bu6nunorexa LIOK
CTaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
CryyaiiHble ONBITHI U CITyYaiiHble COOBITHS,
2 OITBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJaMU
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubmmnoreka HOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CITy4aitHOTO (I))nblTa do I\I; ia MIOJTHOM 6 bubmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
5 9 0 4
JICMCHTRL KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocae10BaTSIbHBIX UCIBITAHNI 3 1 bubmorexa LHOK
P A https://m.edsoo.ru/e0b7b0f1
7 CryuaiiHple BEIMYUHEI U pacIpeacIcHUs 6 buomorexa HOK
y pacripen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 00606 5 5 2
ODTICHHE 1 CHCTEMATHSAHA SHARHMH https://m.edso00.ru/e0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 MareMatuueckoe 0XKMJIaHUE CIIy4aiHOU 4 bubnnorexa [JOK
BEJINYHUHBI https://m.edsoo.ru/5fbeSdcl
) Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE 4 1 bubmmoreka [JOK
CIIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 3 0 3 1
AKCOH OB HHce https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE cily4aliHble BETUYHHbI ) Bu6mmoreka [JOK
(pacnpenenenus) https://m.edsoo.ru/5fbe5dcl
bubnmnorexa LIOK
5 H 2 1
OPMAIILHOC pacpeiIeCHuA https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 19 2
CHCTEMATHU3alNs 3HAHUN https://m.edsoo.ru/5tbeSdcl
OBHLIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
6 Teopus BeposATHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
OnepupoBaTh MOHATHAMHU: CpedHee apudMeTHUecKoe, MeanuaHa,
6.2 HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) H
cilydaiiHoe coObITHE, 3JIEMEHTapHOe COOBITHE (3JIEMEHTApHbIM MCXO0N)
6.3 CIIy4alHOrO  OIbITa; HAaXOAUThb BEPOSTHOCTU B  OMNBITaX C
PABHOBO3MOXHBIMH CIIyYalHBIMHM COOBITUSMU, HAXOJUTh U CPABHUBATh
BEPOATHOCTH COOBITHI B U3yUEHHBIX CIIy4alHbIX SKCIEPUMEHTAX
Haxonute u GopMynupoBaTh COOBITHS: TEpecedeHrne U OObETUHEHUE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamu Oiinepa U QOpMyJOM  ClIOXKEHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTh TOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTU C MOMOIIBIO IPaBUIa YMHOKEHUS, C
IIOMOUIBIO AE€PEBA CIIyYallHOTO OIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH pEIICHUH 3a1a4
OnepupoBaTh TMOHATHUSMH: HCIBITAHUE, HE3aBHCUMBbIC MCIIBITAHMUS,
6.7 cepus UCIBITAaHUM, yCIIeX U Hey/Jjaua; HaXOAUTh BEPOSATHOCTH COOBITUI
' B CEpUM HE3aBHCHMBIX HCHBITAHUN /0 MEpPBOro Yyclexa, HaXOAUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUN beprymum
63 OnepupoBaTh MNOHATUSAMU: CllydaiiHas BEIUYMHA, pACIpPENEICHHE

11 KIIACC

BEPOSTHOCTEH, IMarpaMma pacipeaeneHus




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

NpoBepPsIEeMOro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTHM 3HAYCHUN CIydyalHOM BEJIIMYMHBI 10
' pacupeieNeHrI0 WIK ¢ MTOMOILBIO AarpaMm
OnepupoBaTh IOHATHEM MaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
- IpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXHUIaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOIWTh MAaTeMaTHYECKOE OXUIAaHUE IO
JTAHHOMY pacIpeesICHUI0
53 Nmets npeacraBieHue o 3aK0HE OOJBIITUX YHCET
5.4 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne paHHBIX C  [oMmouibio Tabmuu W jauarpamm.  CpenHee
6.1 apudmeTnueckoe, MeAWaHa, HAWOOJIbIIEE W HAWMEHBIIEE 3HAUCHUS, pa3Max,
JMCIIEPCUs U CTaHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuyaiiHble SKCHEpUMEHTbI (OMBITHI) M Cly4yailHble cOOBbITHA. DJeMEHTapHbIe
coObITHS (MCXOJbI). BEposATHOCTh CIydallHOTO COOBITHSA. BIM30CTh YaCTOTHI H
6.2 BEPOSATHOCTH COOBITHH. CilydaliHble ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObiTusiMU. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
63 Omnepanuu HaJg COOBITUAMH: IepecedyeHue, OObEeJUHEHUE, NPOTUBOIOIOXKHbIE
' coObITus. uarpammsl Diinepa. opmyia caokeHus: BEpOATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo Cily4aiiHOro
' skcnepuMenTa. @opmyia nonHoi BeposiTHocTH. HezaBucumblie coObITHS
65 Kom6unatopnoe mnpasuno ymHoxenus. IlepecranHoBku u Qaxrtopuan. Ywucno
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa
bunaphblii ciyyaiiHblii ONBIT (MCHBITAaHME), ycleX W Heyaada. HesaBucumeble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX UCHBITaHUN 10 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHym
Criyuaiinas BEJIMYMHA. Pacnpenencnue BEPOSITHOCTEM. Juarpamma
6.7 pacupenenenus. [lpumepsl pacnpenesieHMd, B TOM YHUCIE T€OMETPUYECKOE U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTUKA




5.1

52

YucaoBwlie XapPaKTCPUCTHUKU CHy‘Iaf/'IHbIX BCIIMYHMH: MAaTCMaTU4YCCKOC OXHWIaHHC,
JUCIICPCHA U CTAaHAAPTHOC OTKIIOHCHHUC. HpI/IMepH IIPUMEHCHUSA MaTEMAaTUICCKOT'O
OXXHJaHus, B TOM 4YHUCJIIC B 3aJadax U3 HOBCCHHGBHOfI KU3HA. MarteMaTH4ecKoe
OXXHIaHUE 6HHapH0fI CHy‘IaI;'IHOfI BEINYMHBEL. MaTemMaTndeckoe OXXKNJaHUuEC CyYMMBI
CJIy‘-IB,fIHBIX BeIUYMH. MaTeMaTHueCcKoe OXKHUJAHUC U IUCTICPCUA TCOMETPHUICCKOTI'O

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

3aKoH OOJBIIMX YMCEN U €ro pojib B HayKe, Ipupojie 1 oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

53

IIpuMepsl HENpPEpBIBHBIX  CIy4alHBIX BeaW4YuH. I[loHATHE O IUIOTHOCTH
pacnpezenenus. 3agady, IpPUBOLAIINE K HOPMAIILHOMY pacipenencHuto. [lonsarue

0 HOPMAJILHOM PaCIpeIe/ICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM OCBOECHHS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeHero o0mero
o0pa3zoBaHus

Bnagenue MmeronamMu 10Ka3aTeiabCTB, alrOpUTMaMU pELICHUS 3a7ady;
yMeHHe (QOpMYyIUPOBAaTh U ONEPUPOBATH MOHSATHUSIMU: OIpeesieHue,
aKkcuoma, Teopema, CJe/ICTBHUE, CBOWCTBO, IMPHU3HAK, JI0Ka3aTelbCTBO,
paBHOCUIIbHBIE ()OPMYJIMPOBKH; IPUMEHATH UX; YMEHHE (HOPMYIUPOBATD
00paTHOE W MPOTUBOIOJIOKHOE YTBEPXKICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPLI, HCIIOJIB30BAThH MCTOA MaTeMaTHYECKOU WHIAYKIOWH;
MMPOBOAWTD JOKA3aTCIIbHBIC PACCYKACHUA ITPU PCHICHUHN 3a1a4, OICHNBATH
JOTUYECKYI0 TPABWIBHOCTb  PAacCyKJICHHHM; YMEHHE OIEepUpOBaTh
MOHITUSIMH: MHOKECTBO, MOAMHOXKECTBO, ONEPALMKU HaJl MHOXXECTBAMU;
YMEHHE HCIONb30BaTh TEOPETUKO-MHOXKECTBEHHBINM — ammapar Ui
OMKCAHUS PEATbHBIX MPOIECCOB U SIBJICHUN U MPU PEIICHUU 3a]1a4, B TOM
qHCclie U3 APYTUuX Y4eOHBIX MPEIMETOB; YMEHHE ONIEPUPOBATH MOHITHSIMHU:
rpad, cBsI3HBIN Tpad), 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMCHHE 331aBaTh
¥ ONHCHIBATH Ipadbl pa3IMIHBIMU CLIOCOOAMH; MCIIOJIb30BaTh Tpadbl MpH
pelIeHuu 3a1a4

VYMeHue onepupoBaTh MOHATUSMH: HATypajJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIbIM II0KA3aTeNIeEM, KOPEHb HAaTypalbHON CTENIEHH, CTENIEHD C
paloHaIbHBIM MOKa3aTelieM, CTENEHb C JIEHCTBUTENIBHBIM IOKa3aTeleM,
jgorapudm uuciaa, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIO, palMOHaJIbHOE YHWCIO, UPPaLUOHAIBHOE YHCIIO,
MHOXECTBAa HATypPAJIbHBIX, LENbIX, PAlHOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeT; YMEHHE UCII0JIb30BaTh MPU3HAKHU JIeTMMOCTH, HAUMEHBIINNA 0O
JenuTeNs U HauMeHbllee oOlliee KpaTtHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCJIEHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPQKEHUH €O CTENEHSAMH W Jorapupmami,
npeoOpa3oBaHus  JpOOHO-pAllMOHAIBHBIX  BBIPAXEHHH;  yMEHHE
ONEepUpOBaTh MOHATUSIMHU:  IOCJIENOBATENLHOCTh, apu(MeTHyecKas
Iporpeccusi, reoMeTpuyeckas mporpeccusi, OECKOHEYHO YyObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3ajaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMyI; yMEHHE OnepupoBaTh
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb U apTyMEHT KOMIUIEKCHOTO 4Hcia, GopMa 3alMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUUEcKas U anredpandeckas); yMeTb
MIPOU3BOJIUTH apuPMeTuyecKkue IeHCTBHUS C KOMIUIEKCHBIMH YHCIIaMU;




MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHUCEI; ONEPUPOBATH
MOHATUSAMU: MaTpua 2X2 u  3x%3, onpeneiauTelb  MaTpHLbL,
reOMETPUYECKUN CMBICH ONPeeTUTEeNs

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
NoKa3aTeJbHbIC, CTEIEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
yYpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI, yMEHHUE OIEPUPOBATH
HOHATUSMU: TOXKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YpPAaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHHH, HEPABEHCTB M CUCTEM; YMEHHE peIlaTbh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBI C IapaMeTpoM; IPUMEHATH
YpPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTe! HAYKH U peabHON )KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIMSA, UYETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (YHKIMH, OrPAaHHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (QYHKIWHU, HAanOOJbIIee U HaUMEHbIEE 3HAYCHUS
(GYHKIMN HAa TIPOMEKYTKE, HEIIpephIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUIECKUN U
¢u3nUecKuii CMBICIT TPOHW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
UHTErpajl; YMEHHE HAaXOJUTh ACUMOTOTHI rpaduka (QyHKIUH;, yMEHHE
BBIUNCJIATh  IPOU3BOJHBIE CYMMBbI, IIPOM3BEACHHS, YaCTHOIO U
KOMIIO3ULUHN (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelIbHOM K rpaduky
(GYHKLIMU; YMEHME HAXOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE MHCII0JIb30BaTh MPOM3BOJIHYIO Ul MCCIENOBaHUSA (YHKLUH,
HaXOAUTh HaumOOJbIINE M HAaUMEHbIIME 3HAa4eHHs (DYHKUUN; CTPOUTH
rpayKkd MHOTOUYIEHOB C HCIOJIb30BAaHUEM allapara MaTeMaTH4eCKOTro
aHaJau3a; IPUMEHATh MPOU3BOJHYIO JUI HAXOXIACHUS HAWIYYILero
pelieHusl B NPUKIAJHBIX, B TOM YHCIIE COLHAIBHO-D)KOHOMUYECKUX U
¢du3nyeckux 3ajavax; HAXOJUTh IUIOMAAN U 00BEMBI GUTYP C TTOMOLIBIO
WHTErpaja; MPUBOLUTH IPUMEPHI MAaTEMaTUYECKOrO0 MOJEIUPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: rpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMS (PYHKUMHA, JUHEHHas (QYHKUMs, KBagpaThyHass (QyHKIMS,
paunoHanbHas (YHKIMS, CTeNneHHass (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIUM, MOKa3aTeabHas U
jgorapupmuueckass (GYHKIHUU; YMEHHE CTPOUTbh TIpadUKU H3Y4YEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpaduKoB  (DYHKIMIA,
MCIOJIb30BaTh IpaUKu A U3YUYEHHs MPOLECCOB U 3aBUCUMOCTEH, MpH
pelieHny 3a7ad U3 JPYruxX Y4eOHBIX NPEIMETOBH 3aJlad U3 peajbHOU
KU3HH, BBIpAXaTh (QOPMYJIIaMH 3aBUCUMOCTH MEXIY BEIHYNHAMU;
HCIIOJIb30BaTh CBOICTBa M rpaduku PyHKUUN Ui pelIeHus ypaBHEHUIH,
HEpaBEHCTB M 33Jay C MapaMeTpamMu; H300pakaThb Ha KOOPJIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIlICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemarh TEKCTOBBIE 33/a4M pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHMS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI M0 YCJIOBHMIO 33JauyM, HCCJIEOBAaTh IOJYYEHHOE PELICHUE U
OLICHUBATh MPABIONOJ00HOCTh pE3yJbTATOB; YMEHHE MOJAEIHPOBATH
pealibHblE CUTyallud Ha SI3bIKE MAaTEMaTHK{; COCTAaBJISATh BbIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MHCIOJNb30BAaHMEM ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATUAMU: CpeaHee apuMeTHuecKkoe, MeIuaHa,
HauOOoJIbIlIEE U HAUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALINIO, TPECTABICHHYIO B TAOJIMIIax, HA qUarpaMMax, rpadukax,
OTPaKaIOIIyI0 CBOMCTBA peasIbHBIX MPOLIECCOB U SIBJIICHUI; IPEICTABIATh
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHNUS C IOMOILBIO AMarpaMM pacCceuBaHMsl U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUSAMH: CIy4YalHBIA OMNBIT U Ciy4ailHOe
cOOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C MCIOJIb30BAaHUEM TIpapUUECKUX METOA0B; MPHUMEHATH
bopMyIIbl CIOXKEHHS U YMHOKEHHUS BeposiTHOCTeH, (opmyiy moigHOH
BepoATHOCTH, opMyny bepHymnnu, koMOuHATOpHBIE PAKTHl U POPMYIIBL;
OLICHMBAaTh BEPOSATHOCTU pEalbHBIX COOBITUH; YMEHHE OIepHUpOBATH
MNOHATUSIMM:  CllydaliHasi BEJIUYMHA, paclpeesieHue BepOATHOCTEH,
MaTeMaTUYeCKOoe OKHMJIaHUE, TUCIEepPCUss M CTaHAapTHOE OTKIOHEHHE
ClIy4ailHOM BeNIMYMHBL, (QYHKUUU paclpeneieHuss ¢ IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMAaJIbHOTO PACIIPENEICHUN; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIIPEAEICHUI I PEIEHUs 3a1a4;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YHMCEN, METO/Ibl BBIOOPOUYHBIX
UCCJIEIOBAaHNM; YMEHHE TPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YHUCE] B HPUPOJHBIX M OOIECTBEHHBIX SBJICHUSX; YMEHUE
ONEepUpPOBATh MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  NEpecTaHOBOK; OuHOM  HploTOHa; yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (DAKTBI U pACCY>KJEHUS JUIsl PEIIeHUs 3aj]ay; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTat

VYMeHue onepupoBaTh NOHATHUSAMH: TOYKA, MpsAMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINUYMHA YIJIa, IJIOCKUH YTOJI, ABYTPaHHBIN
yroJj, TPEXITPAHHBIA YIOJl, CKPEIMBAOIIMECS MPSMBIE, TAPAIIIENBHOCTh U
NEPHEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, yIrOid MEXIy MpPSIMBIMH,
Yroia MeXAy MNpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTIMY,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY IMPAMbIMHU,
pacCToOAHNUE MEXKAY INNIOCKOCTAMU, YMCHHE HCIIOJIB30BAaTh IIPpHU PEIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUC OLICHUBATDH
pa3sMEpPbL 00BEKTOB OKpyXarmero Muhupa, CTpOUTb MATEMATHUYCCKUC
MOACIN C IIOMOLIBIO T'€COMETPUUCCKHX MOHATHN H BCJIMYKH, pPCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4Un

YMeHue onepupoBaTh MOHATHAMU: IUIOWEAAb GUTYypbl, 00BEM (Urypsl,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
Ky0, Mapaijenenumnes,, Npu3Ma, NUpaMmuaa, QUrypa U MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, miuomans cdepsl, MIOLAAb
MOBEPXHOCTH MHUPAMUABI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleNenuIena, MUPaMHUAbL, MPU3MBbl, LWIMHIPA,
KOHyCa, L1apa, pa3BEPTKa IOBEPXHOCTH, CEUYEHHUs KOHyca M IWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIpPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI U TMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUYECKUX (UTYDP, CAMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeeHUsI U3y4aeMbIX (GUTYP, BBIIBUTAaTh TUIIOTE3BI O
CBOWCTBAaX M NPU3HAKAX TE€OMETPHUECKUX (GUTYp, OOOCHOBBIBATHUIIN
omnpoBepraTh MX; YyMEHHME MPOBOAUTH Kiaccupukauu @uryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIC IOMOJHHUTEIbHbIC
IIOCTPOCHUSI

11

YMeHue onepupoBaTh IMOHATUSAMHU: JIBUKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpbI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpHI, B TOM YHUCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCII0JIb30BaTh TEOMETPUYECKUE OTHOLICHHUS ITPU
peLIeHUH 3aJayd; HaXOAWUTh T'€OMETPUUYECKHE BEIUYMHBI (AJMHA, YTrod,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U
U3 peaqbHOW JKU3HH; YMEHHE BBIYMCIATH T'€OMETPUUYECKHE BEITUUHHBI
(uMHa, yroJ, miouaab, 0O0BEM, IUIOMIA[b IMOBEPXHOCTH), HCMOIb3YS
U3y4YeHHbIE (OPMYJIBI U METOABI, B TOM YHCJE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMHIpPA, MJI0Manb cepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO Tapajuleenunena, MUPaMHUAbl, MPU3MBbl, LWIMHIPA,
KOHYcCa, I1apa; YMEHUE HaXOAUTh OTHOLIEHHE 00BbEMOB MOJOOHBIX QUTYD
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YMeHHe onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, Pa3JIOKCHHE BEKTOpa MO Oasucy,
CKaJIIPHOE TPOM3BEICHUE, BEKTOPHOE NPOM3BEICHUE, YTOI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIL30BAaTh BeKTOpHBIfI n KOOpJIHHaTHBIfI METO/
JUTS pEIlIeHHsI TEOMETPUYESCKHX 33/1a4 U 33]1a4 IPYTUX YYEOHBIX MPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MAaTEMAaTHKHd B HU3YYEHHWU HPUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAYKHU




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COieP:KAHUS

Kon
1 Hucna u BIYUCIICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qenumMocTy HeabIX YUCe
12 Parnmonanbueie yrcna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, POLIEHTHI, OECKOHEYHBIE
' nepuondeckue Apoou
13 Apudmerndeckuii KOpeHb HaTypajdbHOM cTeneHu. JleiictBus ¢ apudmernueckumu
' KOPHSIMHU HaTypajbHOU CTEIIEHU
1.4 Crenenp ¢ nenbiM nokasaresnieM. CTeNeHb C pallMOHAIBHBIM INoKa3atesneM. CBoicTBa
) CTETEeHH
L5 CuHyc, KOCHHYC M TAHT€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTAaHI€HC
YHCIIOBOTO apryMeHTa
1.6  Jlorapudm uncna. JleciTHuHBIC M HATYpaIbHBIE JIOTAPU(DMBI
JlelicTBUTENbHBIE yucaa. ApudmMeTnueckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIIaMU.
1.7  IlpubnuxEHHBIE BBIYMCICHHUS, NpaBUJIa OKPYIJICHHs, NMPUKUAKA U OLEHKA pe3ysbTaTa
BBIYMCIICHU
1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9  KomiuiekcHble yucna
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1  llensle u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 = HppauuoHalbHbIE YpPaBHEHUS
2.3 = Tpuronomerpuueckue ypaBHEHHUS
2.4  Tloka3zarenbHbIe U JOTapU(PpMHUUECKUE YPAaBHEHHS
2.5  Uensie u 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6  HppauuoHanbHbIE HEPABEHCTBA
2.7 = TlokaszaTenbHble U JorapudMuuecKre HepaBeHCTBA
2.8 = Tpuronomerpuueckue HepaBeHCTBa
2.9 = Cuctemsl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10  YpaBHeHU:, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11  Marpuna cucTemMsl JIMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI
3 OyHKIUH U TpapUKH
31 OyHkims, crnocodbl 3amanust (yskuuu. ['papuk ¢yHknuu. B3aumHo oOparHble

¢yukuun. YérHeie u Heu€éTHble GyHKIMU. [lepuoanueckue pyHKIUN




OO6nactp onpeaeneHus 1 MHOXKeCTBO 3HaueHui ¢pynkumu. Hymu ¢pynkmmu. [TpomexyTku

3.2 3HaKoOmoCTOsSHCTBA. [I[pOoMEXyTKH MOHOTOHHOCTH (DYHKITMU. MaKCUMyMbl I MUHHUMYMBI
¢bynkuu. Haubonplee 1 HauMeHbllee 3HaYeHHe (PyHKIUN HA IPOMEKYTKE
313 CrenenHasi pyHKIUSI ¢ HaTypaJbHBIM M LENbIM TMoKa3aTteneMm. E€ cBoiicTBam rpadux.
' CBoiicTBa U rpaduKk KOpHS 1-0i CTENIEHU
3.4  Tpuronomerpuueckue QyHKINU, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuuecKkas QyHKLINHU, UX CBOMCTBA U rpaduku
316 Touku pazpeiBa. AcuMnOTOTH TpadukoB GyHKmd. CBOMCTBA (DYHKIMI, HEMPEPHIBHBIX
' Ha OTpE3Ke
3.7 = IlocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpuyeckas nporpeccun. @opmyia cIoxKHBIX IPOIEHTOB
4 Havana marematnueckoro anaiansa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIEe HIeMEHTAPHBIX (QYHKIIMNA
[IpumeHeHne TPOU3BOJHONW K UCCIENOBAaHMIO (YHKIMI HAa MOHOTOHHOCTh U
4.2 okctpemyMmbl. HaxokneHue HamOONbIIEro W HAMMEHBIIETo 3HadeHWs (PyHKIUM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHokecTBa U JJOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMH. [{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 = BeposTHOCTH
6.3  KombOunartopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 IlpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKu
7.4  Tena 1 NOBEpXHOCTH BPAILLECHUS
7.5  KoopauHaTel U BEKTOPHI




YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O
HPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIA
YYEHUKA

Martematuka: anreOpa 1 Hadajla MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. Anredpa u
Hayajla MaTeMaTU4YecKoro ananusa, 10 kinacc. ba3oBblit 1 yriyOaeHHBINH YPOBEHD/
Amumos [1.A., Konsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxnmnonepHoe obuiectBo «M3aarensctBo «lIpocBemenney, 2023

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa u Hauajga MareMaTH4eckoro aHanuza. Meronndyeckue pekomengammu 10-11
KJ1acc /yueOHO-METOAUYECKOEe ocooue AJist 001e00pa3zoBaTeNbHbIX opranu3anuid/ H.
E. ®enoposa, M. B. Tkauesa/ [IpocBemenune/2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
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