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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma yueOHOro Kypca «MaTtemaTuka» 0a30BOro ypoBHS s
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO, M TPaJAMUIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA
AJITEBPA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH 00€CIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4Y€HUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBIIUICHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOJUMOM JUJII OCBOEHHS KYypCOB
MH(pOpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
yyaluecs OBJA/ICBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
bopMyIHpyET CBOU JTOCTHKEHUS B MaTeMaTH4IeCKon popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOro aHAIM3a 3aKJIabIBa€T OCHOBY AJIs
YCIICIIHOTO OBJIAJEHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUHM, TOHHUMaHUs
OCHOBHBIX TEHICHIIMA HSKOHOMHMKHM W OOIIECTBEHHON JKM3HH, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEAHEBHOM >KU3HHU. B Toke Bpems oBlaaeHue
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MaTEeMaTHMYECKUMHU KOHCTPYKIUSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, ad0CTparupoBaHue 1
aHaJOruI0, POPMHUPYET KPEATUBHOE U KPUTHUUECKOE MbllieHue. B xone u3yuenus
anreOppl M HauyaJdl MaTeMaTHYECKOro aHalli3a B CTaplleil IIKoJe ydaliuecs
MOJy4yalOT HOBBIK OMNBIT pEHIeHUS MPHUKIAJHBIX 3aJa4, CaMOCTOSITEIIbHOTO
MOCTPOCHUS MATEMaTHUECKUX MOJENIel peajbHBIX CUTyallMid W HHTEPIpeTalun
IOJyYEHHBIX  PEIIEHUH, 3HAKOMATCA €  [pUMEpaMU  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEM B MpPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMU M UX aBTOPaMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcss Kak 4epe3 y4eOHbIl MaTepuan, clocOoOCTBYOIIMA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMs, TaK W dYepe3 cneuuduky ydeOHOM AedaTenbHOCTH,



TpeOyrolen CaMOCTOSTEIIBHOCTH, AKKYpaTHOCTH, MPOJIOIKUTEIIBHOU
KOHICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 32 MTOJYUYCHHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00y4ueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CHEAYIOIINE COACPKATECIbHO-METOIUYECKAE JHUHUK: «YHCIa W BBIYUCICHUSY,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOIOJIHASA APYT APYra U MOCTENECHHO HACKINAsACh HOBBIMUA TEMAaMHU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHHE€ HECKOJIbKMX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anreopa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBJIQJICBAlOT BCE 0oJiee MIMPOKUM MATEMATHUYECKUM ammapaToM, Y
HUX T[OCIE0BATEeIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYI0 MOJIENIb PEAIbHOM CUTYallH, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHClIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amucu JIEWCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHATIBLHO BBIMIOJIHATH JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILICHUBATH
pesyapTar. OOydarouiygecsl MOJy4YarOT HaBBIKM MNPUOTUKEHHBIX BBIUKCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAXKEHHUM.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSKEHUU BCETO
oOydeHHsT B CTaplieidl IIKOJe, MOCKOJBbKY B KaXIAOM paszfeie IporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE yMEHUS UCTIOJIB3YIOTCS MIPHU UCCIIEIOBAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaXOXXJEHUE HauOOJBIINX W HAUMEHbIMX 3HadeHud Qyukuu. JlanHas
colep)KaTelibHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMUpOBaHUE YMEHUU
BBITIOJIHATHh Pacy€Tsl 1Mo ¢GopMmysnaM, MpeoOpa3oBaHUsS IENBIX, PAMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIepKalIMX CTerneHu U Jorapudmel. braromaps usydeHuro aiare6Gpanyeckoro
MaTepHuaa IpOUCXOIUT ajJbHENIIee Pa3BUTHE AITOPUTMHYECKOT0 U a0CTPAKTHOIO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEPAaBEHCTB. AnreOpa npezuiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MNPAKTHYECKUX MW ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3YUEHUS MaTeprala. M3ydeHne CTeneHHoM, ToKa3aTeIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(HKOB,
UCIOJIb30BaHUE (DYHKIMI U1 pelieHus 3aia4d U3 JPYruX y4eOHbIX MPEAMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oobllloe BHUMaHUE YIENSeTCs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHUN HALIEJICH HA PA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIYy BEJIMYMHAMU B PAa3IUYHON popMme:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOW. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas JuHAA «Havana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEeATh UX HAUOOJbIINE U HAMMEHbIIINE 3HAUEHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTHYECKUX MOJEJIEH pEANbHbIX CUTYalMi, HaXO0XICHUS
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COUMUATbHO-DKOHOMHYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTMYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbopMHPOBAHNIO YMEHHI PacIO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOUIMXCSA pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopeprkarenpbHO-METOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOpPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaT€MAaTHKU M Mpeiararor
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3felibl MAaTEMaTUKU U €€
IIPWIOKEHUN, OHHM CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHUKY IMOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO0  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
c(opMUPOBATH HABBIKK MMOCTPOCHHS MOJIENICH peaNbHbIX CUTYyaIUil, HCCIEA0BaHNUS
THX MOJEJIed C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a u
WHTEPHPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETCHBI B KaXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
pelleHNs] TPUKIAAHBIX 3anad. [Ipu pemieHun peanbHBIX MPAKTUYECKHX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Alredpa u Hadana
MaTEMaTUYECKOrO aHaJIUu3a».

I'EOMETPUSA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHuss OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS TE€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUsg oOyuaronuxcsi, GopMupoBaHus (PYHKIHMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
MPAaBWIbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
abCTpakilfii, COOTHONICHUH PEAIbHOTO M WICATBHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MMO3HAHUU U
B IIPaKTUKe CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUallluXcsl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [JIs ajanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBisieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAlPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHHU OOYYarOIUMUCS
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUs TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUIaTh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS NMPU PELIEHUU 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
NPOCTPAHCTBE — HEOOXOJUMOE YCIOBHUE €ro CoIMalibHOro ObITHs, (opma



OTPaXXEHUSI OKPYKAIOIIEr0 MHPA, YCIOBHE YCHEUIHOIO MO3HAHUSA W AKTHBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEAUHSIET pa3HbIC BUABI yUeOHOU U TPYAOBOM NEATEIbHOCTH, SIBJISETCS
OJIHUM U3 TPOo(EeCcCHOHANBHO Ba)XXHBIX KauyecTB, MOATOMY aKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUICHHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO  MPOAOJDKEHUS  00pa3oBaHUs IO
CHELUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMMa mno reoMmerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYEeHA IS
OOy4YaromMXcs CPEeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUIMA
Ha YpOBHE OCHOBHOIO 0011ero odpazoBaHus. Takum oOpa3zoM, oOydaroniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celMPUKON reoOMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oH1 NMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO O0JIee MIyOO0KO, eciiu
B JlaJbHEHIIEM BO3HHMKHET HEOOXOJAMMOCTh B TE€OMETPUYECKHMX 3HAHMUSIX B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmkeHre eI OCBOCHHUS MPOrpaMMbl 0OECIIEYMBAETCS PpELICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBisSIFOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KakK YacTH MHPOBOMH

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BPaICHUS KaK
O BaXHEHUIIUX MATEMAaTHUYECKUX MOJIEIISIX, MO3BOJIAIONIUX OINHUCHIBaTh U
U3y4aTh pa3HbI€ ABJICHUS OKPYXKAIOIIETO MUPAa;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIAaMHU PEICHHUs 3a/1ay Ha MOCTPOCHMsI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATh OCHOBHBIMH TMOHSTHSIMHU O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aAJNTOPUTMAMM  pEUIEHUS  OCHOBHBIX  THIOB  33J]1ay;
¢bopMupoBaHHEe yYMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCcyXJeHusT B XOJE pEUIEHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;



e DPa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJIEHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABAThH MPOSBICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3YYCHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIH, NPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar  JUid = peleHus IIPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEpPEOMETPHUH B HAYaJI€ €ro U3yYEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTUBHOTO
NO3HAHMs, U ONpENeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAaETCA HATISAAHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIlUXCs B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3a/1a4 HA CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HaA HATJAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copepkarenbHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO 10 COJAEPKATENbHBIM JIMHUSAM, HO U 110 T0JjaM 00y4eHHUs
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU Y HaBbIKAMHU OCYUIECTBIISIIOCH MOCIEA0BATENLHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



BEPOATHOCTDb U CTATUCTHUKA

Y4eOnbiii Kypc «BeposiTHOCTh W CTaTHCTHKa» 0a30BOT0 YPOBHS SIBJISICTCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOTrO ypoBHS
ocHOBHOM mikoJsbl. Kypc mpenHazHaueH miis (GOpMUPOBAaHHSA y OOydYaroIIUXCs
CTaTUCTUYECKOW KYJBTYpbl M IIOHUMAaHHsS POJM TEOPUHM BEPOSTHOCTEH Kak
MaTEeMaTHYECKOT0 MHCTPYMEHTA I M3yYeHUs! CIy4dailHBIX COOBITH, BEIUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOoOramaroTcsi NPEACTaBICHUS YYalluXcs O
METO/AX HUCCIEA0BAHNS U3MEHUNBOIO MHUPA, PA3BUBACTCS TIOHMMAHUE 3HAYNMOCTH
U OOLIHOCTM MaTeMaTHUYECKUX METOJOB IO3HAHHUA KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Cognepkanue Kypca HAIpaBICHO HA 3AKPEIJIEHWE 3HAHWMW, IOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS34X MEXy HUMH Ha BaKHBIX IPUMEPAX, CFOXKETBI KOTOPBIX
IIOYEPIHYTHI U3 OKPYIKAIOLIEr0 MUPA.

B cooTBeTCTBMM ¢ yKa3aHHbIMU LEISIMH B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH MIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIIEHBI
CJICAYIOIINE OCHOBHBIC cojiepKaTeiabHble JHUHUU: «CiaydailHble COOBITUS U
BEPOATHOCTHY, «CiTydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMaeT M3y4€HUE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO paclpeielIeHUd U 3HAKOMCTBO € MX HENPEPhIBHBIMU aHAJIOraMy —
MTOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIPEAEICHUSAMM.

Copnepxxanue nmuHun «CiiydaiiHble COOBITHSI U BEPOSTHOCTU» CITYKUT OCHOBOM
Uit (OPMHUPOBAHUS TPEICTABICHUNA O PpacHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMU CITy4yalHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HeoOXoauma Kak 0asza s
U3Y4YEeHUs 3aKOHA OOJBIIMX YKceN — (PyHIaMEHTaIbHOrO 3aKOHA, IEUCTBYIOIIETO B
IpUpPOAE U OOLIECTBE U UMEIOILIEr0 MaTeMaTU4YecKyto Gpopmanuzanuio. Cam 3aK0H
OONBIINX YKCeN MpeJiaraeTcss B O3HAKOMHUTEIBHOW (QopMe C MHUHHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO popMalin3Ma.

TeMbl, CBSi3aHHBIE C  HENPEPBIBHBIMH  CIyYallHbIMH  BEJIMYMHAMH,
AKIIEHTUPYIOT BHUMAHHUE IIKOJBHUKOB HAa ONHCAHWW W H3YYECHUHU CIy4YalHBIX
SBJICHM C MOMOIIbIO HENpPepbIBHBIX (PyHKIUH. OCHOBHOE BHUMaHUE YJENSETCA
IIOKA3aTEJIbHOMY M HOPMAJIbHOMY pPaCIpENEICHUsAM, NPU OTOM MPEAIOIaraeTcs
O3HAaKOMHTEJIFHOE U3yUeHUE MaTepuaia 06e3 J0Ka3aTebCTB IPUMEHAEMbIX (PaKTOB.

MECTO YYEBHOI'O KYPCA B YUYEBHOM IIVTAHE

B ydeObHOM mjlaHe Ha WH3y4YeHHE Kypca MaTeMaThka Ha 0a30BOM YpOBHE
oTBOAMWIOCH 6 yacoB B HeAento B 10 kiacce B 2022-2023 yuyeGHOM roay U 5 4acoB
B Henenmo otBoauTes B 11 kmacce B 2023-2024 yaeGHOM romy, BCEro 3a JBa rojaa
oOyuenus — 374 gaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
AJITEBPA

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palMOHAIBHBIMU YMCJIaMu, TpeoOpa30BaHus YUCIOBBIX BeIpaxeHuil. [I[puMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAaHUU U pPEaJbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue mnoaxondmedl  (opMbl  3amMcu
JNEUCTBUTEIBHBIX YHCEN JUI PELICHUs MPAKTUYECKUX 331ad U NPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJbHOW  creneHd.  JlelicTBus ¢
apru(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTaHI'€HC YMCJIOBOIO apryMeHTa.

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTeaeM. CBOWCTBA CTEICHU.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUS. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
MHTEPBAJIOB.

Pemienue 1nensix u ApoOHO-paAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUMN.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIUX CTENEHH C pPalUOHAIbHBIM
IIOKA3aTEIIEM.

[Ipumeppl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIC YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMI. PellleHne MpUKIIaIHbIX 331a4 C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.



CucreMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.
[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3aJ1a4 1 3a7a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHON KU3HU.

DyHKIUHN U TPAPUKH

@OyHKIuUsA, crnocoObl 3amanHus Gyaknouu. [paduk  GyHknuu. B3aumbo
oOpartHbie (QYHKITUH.

OO6unacTb ompeneneHuss U MHOXKECTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa 1 rpaduK KOpHsS N-Oi CTENEHHU.

TpurosomeTpruyeckass OKPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

®yuknus. [lepuoanueckue pynkumn. [ IpoMexyTku MOHOTOHHOCTH (DYHKIUH.
MakcumMyMbl ¥ MUHUMYMBbI (pyHKIuu. HanOosblllee M HavMeHblllee 3HAYEHUE
(yHKLIHMH Ha TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKy.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIUN s pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

[TocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckass U TeoMeTprUUecKas Mporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcronbs3oBaHnue mporpeccuu Iuis
peleHns peajabHbIX 3a/a4 IPUKIIAIHOTO XapakTepa.

HenpepoiBHbie pyHKIMKU. MeToa HHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  pyukiuu. ['eomerpuueckuid ©  (QU3UYECKUH  CMBICTT
MIPOU3BOJHOM.

[TpousBogubie  snemeHTapHbIX  GyHKIui.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

ITpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.



[IpuMeHeHrne NpPOU3BOMHOM JUIsl HAxXO0XJICHHUS HAWIY4IIero penieHus B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Tpolecca, 3aJaHHOro
dbopmynoit wiu rpadpuKoM.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Quanueckuid cMbicia. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, omnepanuu HaJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpumMeHeHne TEOPEeTUKO-MHOKECTBEHHOIO armapara Uil ONMCAHUS PEalbHbIX
MIPOLIECCOB U SIBJIICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUM. Toyka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUHM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
NapajulelibHble W CKpelmmBarommecs npsmble. [lapamiensHOCTs NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MApAJUICIBHBIE TMPSIMbIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTh NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapajuteTbHOCTB MIIOCKOCTEN: apasulebHbIE IIIOCKOCTH; CBOMCTBA MMapaJUIeIIbHBIX
miockoctei. [Ipocreitime nmpocTpaHCTBEHHBIE (GUTYpPHI HAa TJIOCKOCTU: TETpa’dap,
KyO, mapasuiesienume]; HOCTPOEHUE CEUCHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAMKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOH
MEPIIEHAUKYJIIPHON IIJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIOCKOCTH, MPOEKLHsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyIsIpHOCT
IJIOCKOCTEN: MPU3HAK IEPHEHAUKYISIPHOCTHA JBYX IUIOCKOCTEW. Teopema o TpEX
MIEPIIEHAUKYJIpaxX.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
NpU3Ma; TPaHUd U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U



MOJIHAS MTOBEPXHOCTh PU3MBI. [Tapannenenunen, IPSIMOYTOJIBHBII
napajuienenunea U ero coicrtsa. Ilupammpa: N-yronpHas nupamMuaa, TpaHd U
OCHOBAHME NMHPAMHU/IbI; OOKOBAs M MOJIHAS MIOBEPXHOCTh MUPAMU/bL; IPABUIIbHAS U
yceu€HHass MnupamMuaa. OJIEMEHTbl Tpu3Mbl W nupamuibl. lIpaBuinbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MA U
npaBWibHAs NUpaMHUAa; NpPaBHIIbHAS TPEyrojbHas NUpamMuAa MU TPABHIbHBIN
teTpa’dap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHH B IMPAMHUJIAX, TApAJLIEIECIIUIIEAX, TPABUIIbHBIX
MHOTOI'PaHHHKAX.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM U TMOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIA/{b OCHOBaHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOM pu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bBI, TEOPEMa O
oA an yceu€HHoM nupaMuibl. [lonsTue 06 00béme. OObEM TUPaMUIbI, IPU3MBI.

[lonoGupie Tena B mpocTtpaHcTBEe. COOTHOHIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Tena Bpamenust

[y apuyeckas MMOBEPXHOCTH, obOpazyrorue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. [lunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
TTOBEPXHOCTH.

KoHnueckasi ToOBEpXHOCTh, 00pa3yromue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTH. KOHyC: OCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
¥ OCh; TUTOIIA Tb OOKOBOM U MOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIIHe
W BBICOTA; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIA]b MMOBEPXHOCTU CQEpHI.
B3anMHoe pacrionoxenue chepsl U IUIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KoMOuHarmy Tein BpaiieHuss | MHOTOTPAaHHHUKOB. MHOTOTPaHHHK, OTTUCAHHBIH
okoJio cepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, WK TEJIO BpAIICHUSI.

[Tonsitue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 0OBEME
MPSMOYTOJILHOTO Tapajiesenunena u ciaeactBuss u3 He€. OO0bEM mUIuHIpA,
konyca. O0BEM Mmapa u miomass chepsl.

[logoGubeie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.



Ceuenus mMHAPA (MapaJuIeTIbHO U MEPICHANKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasielbHOE OCHOBAHMIO M POXOJIAIIEE Yepe3 BEPIINHY ), CEYEHUS apa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B TpocTpaHCTBE. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NIPUMEHEHUEM IIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmme 3amaun B
KOOpAMHATax. YTOoJl MeEkIy BekTopamu. CKalApHOE TNPOU3BEIACHHUE BEKTOPOB.
BrluncneHne yrioB MEXIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM
METO/I TIPU PEIICHUH T€OMETPUUYECKUX 3a/1aY.

BEPOATHOCTDb U CTATUCTHUKA

[TpencraBieHne JaHHBIX C TOMomIbl0 Tabmui u jauarpamMMm. Cpennee
apumerrnyeckoe, MeauaHa, HauOOJbIIee M HAaUMEHbLIEE 3HAYCHUs, pa3Max,
JUCTIEPCHUs U CTAaHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTApPHBIE
coObITUs (Mcxonbl). BeposTHOCTH ciiydaliHOro coObITHS. BiIM30CTh 4YacTOTHI U
BEPOSITHOCTU COOBITUI. CyyaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObiTusIMU.  BeposiTHocTH  cOOBITUH B ONBITaX € PAaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: IIEpeceueHue, 00bEeIMHEHUE, TPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTro
skcrepumenTa. @opmyria MmoaHoM BeposiTHOCTH. HezaBucumbie COOBITHSI.

KomMOunaropnoe npaBuio ymHoxxkenus. IlepecranoBku u ¢gakropuan. Yucino
couetanuil. Tpeyronbuuk Ilackana. @opmyna Ounoma HproToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCNIBITAHUN bepHyium.

CnydvaitHass  BennuuHa. Pacnpenenenune  BeposdTrHocTtel.  [[marpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAJILHOE.

UucnoBble  XapakTEPUCTUKU  CIyYalHBIX BEJIWYMH: MAaT€MaTHYECKOE
OKMJIAHUE, IUCIIEPCHs W CTAaHJAPTHOE OTKJIOHEHME. [Ipumepsl npuMeHeHHs
MAaTeMaTUYECKOTO0 OXKUJAHWs, B TOM YHUCIE B 3aJa4ax U3 NOBCEIHEBHOW JKHU3HU.
Matematuueckoe OXuJaHHEe OMHAPHOM CIy4ailHON BeNIWYHHBI. MaTeMaTHuecKoe



O’KMJIaHUE CYMMBI CIIy4alHBIX BEIMYUH. MaTeMaTHUECKOE OKUIAHUE U TUCTIEPCHS
reOMETPUYECKOT0 U OMHOMUAIIBHOTO Pacpe/IeIICHUH.

3akoH OOJIBIIMX YHUCEI WU €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIly4yaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpPMAJIbHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PaCIIpEEICHUN.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

I'paknanckoe BocnMTaHUe:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBIICHHM,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

IcTeTHYECKOe BOCITAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaT€MaTUYE€CKUM aCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3nvecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPY/Iy, OCO3HAHUEM IIEHHOCTH TPYHOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPAaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTALIMEM HA NMPUMEHEHUE MATEMaTUUYECKWX 3HAHUM ISl PEIICHUs 3a1ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
IIOCIICICTBUU [T OKPY’KAIOLIEN CpEebI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OONIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIATH MPOEKTHYI0 M HCCIEAOBATEIBCKYIO NESTEIBHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa;  NpuMeHeHue  jJ102UYecKUx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpe/eNICHNs] TOHATHUW; YCTaHABIMBATH CYIICCTBEHHBIH  MPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH M  NPEOOPa30OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHOU 3a7auu (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyIpoBaTh BOMPOCHI, (UKCHPYIOUIHME MPOTHBOpPEUYUE, MpodiemMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIT IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBIIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(DULIATHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HHGOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 110 CaMOCTOSITEIIHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KoOmMmynukamueHble dedcm@uﬂ, obecnequsarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
Oo0menue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTax, 1aBaTh MOSCHEHUS IO XOAY PELICHUS
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aéMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pELICHUs; COIOCTABJIATH CBOU CYXACHUS C CYXICHUSMHU JPYTrUX
YYaCTHUKOB JUajora, OOHapy>KUBaTh pa3iMuMe U CXOJICTBO MO3UIIMM; B
KOpPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
MPEACTABIATh  pPE3yJabTaTbl  PELICHUS  3a4a4yd,  JKCICPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh POPMAT BBICTYIUICHUS
C yu€TOM 3aJa4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU penieHuH Y4eOHBIX 3a/lay; MPUHHUMATH I1€Jh COBMECTHOMN
NeSATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3allMI0 COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JOrOBapuBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

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

3) Vhusepcanvuvie pecynsamugnuie oeticmausi, obecneuusarom Gopmuposatue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

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

BJIAJE€Th HAaBBIKAMU TO3HABATEIbHOM pediekcur Kak OCO3HAHUS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPU PELICHUU 3aa4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHue y4eOHOro Kypca «Auredépa M Hadaja MAaTeMaTH4YeCKOIo
aHAJIM32» HA YPOBHE CpeaHero o0iero o0pa3oBaHus A0/LKHO 00ecneynBaTh
HOCTHKEHHE CJIeAYIIIMX MPeIMeTHBIX 00Pa30BaTeIbHBIX Pe3yJbTATOB:

Yucaa v BBIYUCICHUSA

OnepupoBaTh TOHATUSMH: PAIMOHAIIBHOE U JCHCTBUTEIIBHOE YMHCIIO,
OOBIKHOBEHHAsSI M IECITUYIHAS POOb, MIPOIECHTHI.

Beimonuate  apudmeTnyeckue  onepalud ¢ PAIMOHAIBHBIMM U
JICHCTBUTEILHBIMU YUCJIAMU.

BreimonHaTe npuOImkEHHBIC BRIYUCICHUS, HCIIOJIB3YS MpaBUjia OKPYTJICHHUS,
JleNiaTh TPUKUIKY U OLICHKY pe3yJibTaTa BRIYMCICHUM.

OnepupoBaTh MOHATUSIMU: CTEMEHb C LEIbIM IOKa3aTelieM; CTaHAapTHas
dbopma 3amucu JEUCTBUTEIBLHOIO YKCIIA, KOPEHb HATypaJbHOM CTENEHU;
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3amucu AEHCTBUTENBHBIX YUCEI JJIS PEIICHUS
MPAKTUYECKUX 3a71a4 U MIPEJICTaBICHUS JaHHbIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCHHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCIIOJIB30BaTh 3alUCh MPOU3BOJILHOTO yTJIa uepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

OnepupoBaTh MNOHATUSIMH: HATypaJIbHOE, IE€J0€ YHCIO; HCMIOJIb30BATh
MPU3HAKW JICIMMOCTH ILEJIbIX YHUCEN, Pa3JIOKCHUE YHCIia Ha MPOCThIE MHOXKUTEIIH
JUJISL peIlIeHUs 3a1a4.

OnepupoBaTh NOHATHUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

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

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXACCTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
paLMOHaIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHECHHUE;

BrimonHsaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W periarThb
TPUTOHOMETPUYECKUE YPABHEHMUS.



BreinonHate npeoOpa3oBaHusl 1ENbIX, PAlMOHATIBHBIX W HUpPpalMOHAIbHBIX
BBIPAKECHUH U PEIIATh OCHOBHBIC THUIIBI LIENIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJIA PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTel HaAyKU U PEaIbHOU KHU3HH.

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATHUSMH: IOKA3ATEIBHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, CoOAEpXkKalIMX Jorapugmsl,
OTIepUpPOBATh MOHATUSAMU: JIOTApU(PMUUECKOE YpAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemeHnnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHMHBIX YpaBHEHUU U €€ PEIICHUE;
VCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonuts penieHuss npoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopenupoBaTh peajdbHbIe CHUTYallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA U CHUCTEMbl II0 YCIOBHUIO 33/1a4H,
MCCJIEI0BATh MOCTPOSCHHBIE MOJIETU C UCTIOJIB30BAHUEM arlapara aiareopsol.

DOyHKUMH U TPaPuKu

OnepupoBaTh MOHATUAMH: (PYHKIMSA, CIIOCOOBI 3aaHusi (QYHKIMH, 00JIaCTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuuU, Tpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHITHSIMH: YETHOCTh M HEYETHOCTh PYHKIINU, HYTH (DYHKIINH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelIeHUsT ypaBHEHUH.

Crpoutb M uuTaTh rpaduKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTETICHHOU (DYHKIIMH C TIEJIBIM ITOKa3aTeleM.

OnepupoBaTh TOHATHSAMH: TEpHOAUYECKass  (QYHKIHA, TPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BaHUS (PYHKIMH, 3aJaHHOUN rpaduKoM.

OmneprpoBaTh MOHATHAMH: TpapUKHA MOKA3aTEIbHOH, JIOTapu(PMUUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIONIb30BATh JJISl PELICHUS] YPaBHEHUI 1 HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IIIOCKOCTU TpadUKU TUHEWHBIX YPaBHEHUH U
UCITIOJIb30BATh UX JJISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUH.



Hcnonp3oBaTh Tpaduku (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH TIPH PENICHUH 3aJa4d U3 APYTHX y4eOHBIX MPEIMETOB M PEabHOMN
KU3HH, BBIpAXaTh (HOpPMYJIaMHU 3aBUCUMOCTH MEK]Ty BETHUNHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBLHOCTh, apumeTHyeckas U
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBarh NOHATUAMM: OECKOHEUHO YOBIBalOLIasi TIe€OMETpUYECKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOKWCTBA MTOCIEAOBATEIBHOCTEN U MPOTPECCHM I PELICHUS
peaNbHBIX 3aJ1a4 IIPUKJIAHOIO XapaKTepa.

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIHY;
UCITI0JIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON IJIs pelIeHUsS
3a1ad.

HaxonuTh mpou3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCISTH IPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIETO PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: TEepBOOOpa3Has U  HUHTErpajig; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIUN; BBIYUCIATH HHTETpal Mo
dbopmyne Herorona—JleliOnuia.

Pewars mpukiiagHele 3aJa4d, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOIO M
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaIN3a.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpallii HaJ MHOXKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs OMMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX TPEAMETOB.

OnepupoBathb MOHSTHSIMHU: OIIpENICIICHHUE, TeopeMa, CJICJICTBUE,
JI0Ka3aTeJIbCTBO.

OcBoenue y4yeOHOro kypca «Il'eomerpusi» Ha ypoBHE CpelHero oo0uero
o0pa3oBaHMsl JOJIKHO 00ecneYrBaTh JOCTHKEHHME CJEeIYHNUX NMpeaMeTHBIX
o0pa3oBaTe/IbHBIX Pe3yJbTATOB:



OnepupoBaTh NOHATHAMU: TOUKA, OpsIMasi, INIOCKOCTb.

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

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTD U NEPIEHANKYIIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOIO YIJa,
pedpo IBYrpaHHOrO yrIjla; JMHEWHBIA Yrojl ABYTPAHHOIO yIJa; rpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M  HEBBITYKJIBINI
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IHMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKHM,  BBIOMpass ~ OCHOBaHUS A
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICTUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METOJI CIIE/I0B.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TMIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, TPHUMEHSSI W3BECTHBIE AHAIWTUYECKHE METOJAbl NPHU PpPELICHUHU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a7aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpHU3Ma,
nupamuza) c ipuMeHeHUEM (POpMYJT; BEIUUCISATH COOTHOLLIEHUS MEX 1Y TIJIOIAIMU
IOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.



W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IPENO0JIaraoIINX HECKOJIBKO [IarOB PELIEHUs, €CIIU YCIOBHS IPUMEHEHUS 3a]1aHbI
B SIBHOH (opme.

[IppuMeHATH MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI ITPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1au.

[TpuBoaUTE HpUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B NpUpoOJE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

OnepupoBaTh MNOHATHSAMH: LWJIUMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKAs IOBEPXHOCTh, 00pa3yronme
KOHUYECKON OBEPXHOCTH, KOHYC; ChepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LMIUHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME ILAPOBOIO CJIOS,, BBICOTA LIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Bbruucnsate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEM  Tel  BpalleHWUs,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMy.

OmnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN
okoJi0 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPaLCHHUS.

Bb4ucnsTe COOTHOLIEHUS! MEX]y IUIOIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOJ00OHBIX TEN.

N300paxxkatb u3ydaemble (QUIypbl OT PYKHM M C IPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbIOSTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATS  JEHCTBUA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00J1a/1a10T.

[TpumeHsTh MpaBUIiIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPIANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIy



BEKTOPaMU, CKaJSIPHOE IPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKiIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[Tpumens T reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (hopme.

Pewats mpocreline reoMeTpuyecKue 3aaadyd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemrarp 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKHMX OTHOLICHHW H
HAXO0XJI€HUE F€OMETPUUYECKUX BEIMYMH [0 00pa3laM WiIH aJropuT™MaMm, NPUMEHsS
U3BECTHBIEC METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

IIprMeEHATh IOJTYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMld W TPUMEHATb HU3YUYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKl CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeOopeM, anmapaTa aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

OcBoenne y4yeOHOro kypca «BeposiTHOCTH M CTAaTHCTHKAa» HA YPOBHeE
cpeaHero o0mero o0pa3oBaHUsA JAOJKHO oO0ecne4yuBaTh IOCTHKEHHE
CJIEAYIOIINX NPeAMEeTHbIX 00pa30BaTeIbHbIX Pe3yJIbTATOB:

Yurath U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBaTh NOHIATUIMU: cpeiHEe apu(PMeTHIecKoe, MeIMaHa, HauboJbIIee,
HaWMEHbLIEE 3HAUCHUE, pA3MaX MACCUBA YUCJIOBBIX TAHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YallHBIM SKCIEPUMEHT (OMBIT) U CiIy4ailHOe
cOOBITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTApHBIN HCXOM) CIY4aillHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMU,
HaXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonuthb u ¢hopMynrpoBaTh COOBITHS: TIEPECEUCHNE U OOBEANHEHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY COOBITHIO; TOJbH30BATHCS
auarpammamu Jitepa u GOopMyIoi CI0KEHHs BEPOSITHOCTEH NP pElIeHUH 3a1a4.



OnepupoBarh MOHATHUSIMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HAaXOJWUTh BEPOSITHOCTH C MOMOUIBIO MPABUJIA YMHOXEHHS, C MOMOIIBIO JAEpEBa
CJIy4allHOTO OIbITA.

[TpumeHsTh KOMOMHATOPHOE PABWIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpUS
UCIIBITAaHUM, yCHeX W HeyJdada; HaXOAUTh BEPOATHOCTH COOBITHMA B CEpUH
HE3aBUCUMBIX HCTIBITAHUN JI0 TIEPBOTO yCIeXa; HAXOUTh BEPOSITHOCTA COOBITHIA B
CEepUM UCTIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4YaliHass  BEJIMYMHA,  PaCIpEICIICHUE
BEPOSITHOCTEN, TMarpamMMa pacupeeacHusl.

CpaBHHBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
paCIpEeNEICHUIO WIIA C IIOMOLIBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUUECKOTO 0KUAAHUS;, IPUBOJAUTH TPUMEPBHI,
KaK IMPUMEHSETCS MaTEMaTU4YECKOE OXXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTs npeacTaBiIeHre 0 HOPMAIbHOM PACIIPENCICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Konrpo  Ilpaktnu (uudposbie)
HaumeHoBaHue pa3aesioB M TeM NIPOrPaMMBbl
n/n Bcero JbHbIE ecKue o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypchl

1 IToBTOpEHUME 6 1 bubnnorexa [JOK
2 Aunrebpa. JleiicTBUTEBHBIC YUCITA 11 1 bubmuoreka [IOK
3 I'eomerpus. HekoTopsie cBEEHHS U3 INIAHUMETPUN 12 1 Bu6maorexa [JOK
4 Anre6pa. Uucnosble pyHKIHH 10 1 bubmmoreka [JOK
5 I'eometpus. Beegenue B crepeoMeTpuio 3 0 bubnmnorexa [JOK
6 Anrebpa. Tpuronomerpuueckue QyHKIIUN 25 1 bubmuoreka [IOK
7 I'eomerpus. [lapanenbHOCTh NPAMBIX U INIOCKOCTEN 16 1 bubmuoreka [IOK
8 Anrebpa. TpuroHoMeTpudeckue ypaBHEHUs 10 1 bubmmnoreka HOK
9 Anre6pa. [IpeobpazoBanne TPUTOHOMETPUUYECKUX BBIPAKEHUI 21 1 bu6muoreka [JOK
10 I'eometpus. [lepneHAMKYISIPHOCTD TIPSMBIX U TJIOCKOCTEH 17 1 bubnmnorexa [JOK
11 Anre6pa. KommuiekcHble uncia 9 1 bubmuoteka [IOK




12 Aunrebpa [IpousBogHas 28 1 bubmmoreka [JOK

13 ['eomerpusi. MHOTOTpaHHHUKH 14 1 bubmmoreka [JOK

14 Anrebpa. KomOunaTopuka v BEpOSITHOCTb 8 1 Bu6mumoteka [JOK

15 Hrorosoe noBropenue 14 1 bubnmnoreka HOK

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 204 14 0
11 KUIIACC
KosamnyecTBo yacoB DJIeKTPOHHbIE
Ne
: HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Kontpo  Hpaxrua  (wiporsic)
n/n Bcero JbHBIE ecKme o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcel

1 Anrebpa. Apudmernueckuil KOpeHb N—OM CTETEHH. 18 1 Butmorexa LIOK
WppanmonansHbie ypaBHEHUS 1 HEPABEHCTBA

2 I'eomerpust. Tena BpaieHus 10 1 bubmuoreka [IOK
Anre6pa. CreneHb ¢ palliOHAIBHBIM [TOKA3aTEIEeM.

3 [TokazatenpHas ¢pyakuus. [lokazaTeapHble YpaBHEHUS U 17 1 bubnuotexa [JOK
HEpaBEHCTBA

4 BuC. IToBTropenue, 06001IeHNE U CUCTEMATU3AINS 3HAHUH 10 but6mmorexa [IOK




Anrebpa. Jlorapudpmuueckas pynkius. Jlorapupmuueckue

5 17 1 bubnunorexa LIOK
YpaBHEHUS U HEPABEHCTBA
I'eomerpusi. OObEMBI TET 10 1 bubmuorexa [IOK
Anrebpa. MaTerpalt u ero npuMeHeHust 9 bubmmoreka [JOK
BuC. Marematuueckoe 0XuaaHue CIy4ailHON BETMYHUHbI 4 bub6nmoreka [IOK
9 BuC. lucnepcus u cTaHiapTHOE OTKJIIOHEHHE CIy4yailHON 4 BuGmorexa LIOK
BEJIMYUHBI
10 BuC. 3akon 00IbIIMX YKCel 4 1 bubnunoreka LIOK
11 Anre6pa. CucreMbl ypaBHEHHIA 12 1 bubnnoreka [JOK
12 ['eomeTpust. BeKTOpb! M KOOPAMHATHI B IPOCTPAHCTBE 1 Bu6mmoteka [JOK
13 Anre6pa. HatypanbHble U Lieble uncia bubnnorexa [JOK
14 BuC. HenpepbiBHBIE ci1yyaiiHble BEIMUUHBI (paclpeieIeHHMs]) Bu6mmoteka [JOK
15 BuC. HopmanbsHoe pacnpeneneHus bubmuoteka [IOK
16 Anrebpa. [ToBropenue, 00001eHNEe, CHCTEMATH3AIUS 3HAHUT 23 bubnmoreka [JOK
17 BuC. IloBTropenue, 0000IIeHHE U CUCTEMATHU3AIIHS 3SHAHHUHA 8 bu6nmorexa LIOK
18 FGOMeTpI/IfL [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 BuGmorexa LIOK
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Aranacsu JI.C., byry3oB B.®, Kagomues C.b. u np./mon vayd. pyk. TuxonoBa A.H. T'eomerpus. 10-11 knaccel. bazoBsiii 11 yriryOneHHBIH
ypoBHH.-10-¢ u3a. crepeorur. — M.: IIpocBemenue, 2022

2. Anre0pa u Hauana maremarudeckoro ananuza. 10 kmacc (B 2 yactsax). basoBeiii u yrmyOnennsiit ypoBau. Yacts 1: Mopakosuy AT,
Cemenos I1.B.; Uacts 2: Mopakosuu A.I'. u npyrue; nox peaakiueit Mopakosuya A.I'. —10-e uza. crepeotun.- M.: MuemosuHa,2021

3. Aunre0pa u Hauajga mMarematuyeckoro ananuza. 11 kmacc (B 2 dactsx). ba3oBsiii u yriayOnennsiii yposau. Yactes 1: Mopakosuu AT,
Cemenos I1.B.; Uacts 2: Mopakosuu A.I'. u npyrue; noa pegakiueit Mopakosuua A.I'. —11-e uza. crepeotun.- M.: Muemo3uHa,2022

METOJINYECKHUE MATEPHAJIBI IS YYUTEJIA

1. Maremaruka: ainredpa ¥ Hayajlla MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpust : 10—11-e kmaccel : 6a30BbIN U yriayOIEHHBII
YpPOBHH : MeToaudeckue pexomeHaanuu k yueOHuky JI. C. Artanacsna, B. ®. Byry3oBa, C. b. KagomueBa u ap. — Mocksa :
[Tpoceemnienue, 2023.

2. bynxko, E. B. Maremartuka : anrebpa n Hadajla MaTeMaTH4YeCKOT0 aHalM3a, reoMeTpusi. AnreOpa ¥ Hadanaa MaTeMaTHYECKOro aHaIMu3a.
bazogslii yposens : 10 kiace : metoguueckoe nocodue / E. B. bynko, A. T'. Mep3snsk, B. b. [Tononckuii, M. C. SIkup. — M. : Benrana-
I'pad, 2020. — 113 c. : un. — (Poccuiickuii yueOHUK).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
bu6nuoreka [IOK



