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MNOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yue6HOro Kypca «MaTtemaTuka» 0a30BOro YpOBHS ISt
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCy/AapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHETo O0IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJMIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTaBISIONIMMH OCHOBY JJISi CaMOPa3BUTUS M HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «MatemaTnka» SBISETCS OJHAM M3 HanOOJee 3HAYMMBIX B ITPOTpaMMe
CTapiied  IIKOJIbI, TOCKOJbKY, C OJHOM CTOpPOHBI, OH OOeCIe4YnBacT
WHCTPYMEHTAJIbHYIO 0a3y JJisi U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C
JIPYTOH CTOPOHBI, (GOPMHUPYET JOTUUECKOE W AOCTPAKTHOE MBINIJICHUE YUAIIHXCS
Ha ypOBHE, HEOOXOAUMOM JIJII OCBOSHHUS KypCOB HH(POPMATHUKH, OOIIICCTBO3HAHWS,
UCTOPUH, CIOBECHOCTH. B paMkax HJaHHOTO Kypca ydYalluecs OBIJIAJeBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas ¢GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Kypc anredpsr 1 Hagam MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY JUIS
YCHEITHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIBh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOXXe Bpemsi oBiaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBaET YMCHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEP)KJICHUSI, KCTIOH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTUYECKOE MBINICHHE. B xo/1e nzydeHus
anreOppl W Hauajdl MaTeMaTHYeCKOro aHalh3a B CTapiied IIKoJe ydalruecs
MOJIyJatOT HOBBIM ONBIT PEHICHUS MPUKIAAHBIX 33Jad, CaMOCTOSATEIHLHOTO
MIOCTPOCHUSI MaTEMaTUYCCKUX MOJIeJIeH peallbHbIX CHUTyaIlluii M HHTEpIPETAIluU
MOJIYYCHHBIX ~ PEIICHWH, 3HAKOMSTCA C  TIpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTE B TMpUPOJIE, HAyKe M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obmamaeT 3HAYMTETBHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcsl Kak 4yepe3 y4eOHbIH Marepuai, CIOoCOOCTBYIONUN (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU MesITebHOCTH,



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

B ocnoBe wmeroauku oOyudeHus aireOpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIFOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHainu3a», «MHoXkecTBa H  JOrHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aloTCsd Ha IPOTSHKEHHH JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChI[AsICh HOBBIMM TE€MaMH M pasfaenaMu. JlaHHBIA Kypc  SABISIETCS
WMHTErPATUBHBIM, TOCKOJIBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (popMUpyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTaT.

ConepxaTenpbHO-METOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEHAETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKJIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHEHUS JIEUCTBHM C 4YHCIaMHU, 3alMCAHHBIMU B CTaHAAPTHOU Qopme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplIed IIKOJIe, TOCKOJbKY B KaXIOM pa3fesie MporpaMMbl
MPEAYyCMOTPEHO PEIIEHHUE COOTBETCTBYIOIIUX 3anad. OOyuaromuecs OBIaJeBaOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAlMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMNA C TOMOILBIO MPOU3BOAHOM, PEIICHUH NPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpAaKTHOTO MBINIICHUS YyYaruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxlieHuid,  pabOoTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaQuKW» TECHO
NeperuieTaeTCs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTb U3YyUYEHUs MaTepHana. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIHIM, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN JJIsi pelieHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJy4YeHHbIE (YHKIMU, CTPOUTH HX
rpaduku. Martepuan 3Toi cojepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi ¢opme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHou. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3ajad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasi coaep:kaTenbHas JHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAaXOXXJEHUS HAWIyYlIero pemieHuss B MPUKIAOHBIX, B TOM  YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4Y€CKOTO
aHanu3a CrocoOCTBYeT pa3BUTUIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaromyecs: y3HaIT O
BBIJAIOLIMXCSl pe3yjbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, ¥ UX aBTOpax.

CopnepxaTeapbHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPEeTHMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Haubosee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IlosTomy  BaXXHO  JaTb  BO3MOXHOCTh  IIKOJIBHUKY  ITOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH 53bIK COBPEMEHHOW MATEMAaTUKU U UCIOJIb30BaTh €ro
JUISL BBIPDQJKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMAaTUYECKOTO aHajau3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 pa3/iesioB MPOrpamMMBbl, IOCKOJIBKY BECh MAaTEPHAIl Kypca IIMPOKO UCIIOIb3YETCS
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPaKTHYECKUX 3aAad
ydaliecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHUE HAaXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa u Haudana
MaTEMaTUYECKOIO aHAIN3ay.

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METANpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOydaronmxcsi, GopMupoBaHUs (DYHKIMOHATLHOW MAaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIECITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIIJICHUsS,, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXHOCTb H3Y4YEHHUs Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYyHarOIIMMHUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl  HENOCPEACTBEHHO  HCIOJIB3YIOTCS ~ IPU  PEHIEHUH  3a/1ad
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTH U3 Kypca GU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOTO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM NI€ATEIHLHOCTH,
ABJIIETCSI OJHUM W3 MPO(PECCHOHAIBHO BaXXKHBIX KA4yeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroNmuXcsi MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — 001eoOpa3oBaTelibHOEé U OOILIEKYJIbTYpHOE pPa3BUTHE
oOydJaromuxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCIOJb30BAaHUEM T€OMETPHUH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpPOBHE IMpeaHA3HAUYeHA JJid
OOy4JaronuXxcs CpeaHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPy HCHHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOyuaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTBH OOIIME MATEMAaTUYECKHUE YMEHHS, CBSI3AHHbBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Yy4YUTh T'€OMETPHUIO Oojiee
r1yOOKO, €CiiM B JajbHEWIlEeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIbHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMHM  3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (hOpMUPOBAHKE MPEACTABICHUS O TEOMETPUHU KaK YaCTH MUPOBON KYJIBTYPHI

¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;
e (hopMUpPOBaHKE MPEACTABICHUS O MHOTOTPAaHHUKAX M TeJlax BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJISIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (hOpMHUPOBAHNE YMEHHUS PACIIO3HABAThH HA YEPTEkKaX, MOJEISIX U B peaTbHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPalllCHMUS,;

e OBJIQJICHUE METOJAMH DPEIICHHs 3aJa4 Ha IMOCTPOCHUS Ha H300paMKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e GOPMUPOBAaHHE YMEHHS OIECPUPOBATh OCHOBHBIMH TIOHATHSAMH O
MHOTOTPAaHHHUKAX W TeJlaX BPAIIEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THUTIOB 3a/1a4; (JOPMUPOBAHUE
YMEHHUSI TPOBOJUTH HECIOXKHBIE JTOKA3aTENbHBIC PACCYKICHUS B XOJ€



pelleHus CTEPeOMETPUUYECKHUX 3aJady M 3aJa4y C [PaKTHYECKUM
CoJIepKaHUEM;

* Pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEW OOydYarommxcs,
NI03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUNA, KPUTHUHOCTH
MBIIUICHHUS;

e hopMupoBaHre (yHKIIMOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHE PACIO3HABATH MPOSIBICHUS T€OMETPUUYECKUX MOHITUN, 0OBEKTOB
U 3aKOHOMEPHOCTEHN B peanbHbIX KU3HEHHBIX CUTYALUAX U MPU U3YYEHUU
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX HA S3bIKE FEOMETPHUM U CO3/1aBATh
T€OMETPUUECKUE MOJENH, TNPUMEHSATh OCBOCHHBIM TI€OMETPUYECKHIA
anmapaT A pElIeHUS  NPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATh U OLICHUBATD ITOJIyYECHHBIE PE3YJIbTATHI.

OTINYUTENBEHON OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUH B Hayajle €ero W3yueHus 3a/Jad, peliaeMblX Ha YypOBHE
WHTYUTUBHOTO TIO3HAHMSI, M ONpeIeIEHHBIM 00pa30M OpraHM30BaHHAsS padoTa Hall
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
NaNbHENIIEMY U3YUYECHUIO NPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOpETHYECKHe 3HAHUS HMEIT B CBOGH OCHOBE YYBCTBEHHOCTb
IPEIMETHO-TIPAKTUYECKON  JIeATelNbHOCTH.  Pa3BuTHE  IPOCTPaHCTBEHHBIX
IPEJICTaBICHUN y yYalIUXCsl B Kypce CTEpEOMETPUH IPOBOAUTCS 3a CUET pELIeHUs
3aJa4 Ha CO3JaHHME IMPOCTPAHCTBEHHBIX 00pa3oB M 3a7ady Ha OINEpPUpPOBAHHE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOAUTCS € OMNOpPOM Ha
HATrJSAHOCTh, a ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHMs.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MuororpanHukm», «IIpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, « Tena BparieHus»,
«BexTopsl U KOOpIWHATH B MpocTpaHCcTBe». DOpMUPOBAHHE JTIOTHUECKUX YMEHHH
pacmpesienseTcss He TOJNBKO IO COJEp)KaTelIbHBIM JIMHUSM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaMm
OocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OO0ydYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHATHUSAMU U HaBBIKAMU OCYIIECTBISIIOCH MOCTIEA0BATENbHO U MOCTYNATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasyst MpOYHble MHOKECTBEHHBIE CBA3H.



VYuebnbiii kKypc «BeposiTHOCTH M cTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
IPOAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypOBHS
ocHOBHOW mikoibl. Kypc mpemnazHaueH s (GOpMUPOBAHUA y OOyHarOIIUXCS
CTaTUCTUYECKON KyJbTYpbl WM IIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEN Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoueccoB. IIpu n3yueHum Kypca 0OOramiaroTCsi MPEACTABICHUS Yy4YalluXxcs O
METO/IaX MUCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBAETCS NOHUMAHUE 3HAYNMOCTH
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO HAa 3aKPEIJICHWE 3HAHUMW, MMOJYYEHHBIX MPU
M3YYECHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIy HUMU Ha BaXKHBIX IPUMEPaAX, CHOXKETHI
KOTOPBIX IMOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHM IIEJIIMA B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» CpPEOHEH MIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIIME OCHOBHBIE cojiepKaTeabHble JMHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyailHble BEJIMYMHBI U 3aKOH OOJBIINX YUCEID».

BaxHyro d4actb Kypca 3aHMMaeT H3y4YEHHE TIE€OMETPUYECKOro U
OMHOMUAJIBHOTO paclpeiesieHul U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHaJIOraMU
— MOKa3aTeJbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMHU.

Copnepxxanne nuHHM «CrydaiiHble COOBITHSI W BEPOSITHOCTU»  CITY>KHT
OCHOBOM 1711 ()OpMUPOBAHMSI MPEACTABIECHUN O PaCIpe/leICHUH BEpOSTHOCTEN
MEXJy 3HAUCHUSAMM CIy4yailHbIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoOXoJauma Kak
0aza I W3ydeHHs] 3aKOHAa OoNbIIUX uucenl — (yHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOILIETO B MPUPOJE U OOIIECTBE U MMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio. CaMm 3aKOH OOJBIIMX YHUCEN MPEAJIaraeTcs B 03HAKOMMTEIbHON
¢dbopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

TeMmbl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHHMAaHHME IUKOJIbHUKOB Ha OMMCAHUM M HM3YYEHHH CIyYalHbIX
SBJICHUA C MOMOIIBIO HENpPEepbIBHBIX (PyHKIUH. OCHOBHOE BHUMAHUE YAENAETCS
MOKA3aTeIbHOMY M HOPMAJIbHOMY pacHpeiesieHUus M, IIPU 3TOM IPEN0JIaraeTcs
O3HAKOMMTEJIPHOE M3yueHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(dakToB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM miaHe Ha H3yueHHE Kypca anreOpbl M Hadajl MaTeMaTH4eCKOro
aHaJiM3a Ha 6a30BOM ypOBHE OTBOAMTCA 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a Ba rona ooyuenust — 170 gacos.



Ha u3yueHue reomerpun oTBOAMTCA 2 yaca B Heaenmo B 10 kmacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.
Ha usyuenne kypca « BeposTHOCTh U cTaTuCTHKa» Ha 0A30BOM yPOBHE OTBOJUTCS
1 yac B HeJeNI0 B TEUEHUE KaXKJI0T0 rojia 00ydeHus, Bcero 68 yueOHbIX 4acoB.
COJEPKXAHUE YYEBHOTI'O KYPCA
10 KIIACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHbIE  IEepUOJUYECKHEe  ApoOu.  ApUPMETHYECKHE  OIlepaluu  C
palMoOHaIbHBIMU YUCIIAMHU, TPEOOPa30BAHNS YUCIOBBIX BeIpakeHUi. [Ipumenenue
Ipo0ei U MPOLEHTOB JUIsl PELICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JleficTBUTENBHBIE 4YHMCIA. PalnuoOHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubGnmxéHHbie
BBIYHCIICHHUS], IPABUJIA OKPYIJICHHS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

Apudmernuecknii  KOpeHb  HaTypaJbHOW  creneHu.  JledcTtBua ¢
apu(pMETUIECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CuHHyC, KOCHHYC U TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
aApPKTaHI'€HC YMCJIOBOIO ApryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHHME HEPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a]ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHus Gyukuuu. [paduk  Qyskmuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh onmpeneneHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymu QyHkumu.
[TpomexyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.



CrenenHas QpyHKIMS C HATypalbHBIM U II€NIbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUECKUX
(YHKIMI YHUCIOBOTO apryMEHTA.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeA0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.

ApudmeTnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObiBaroIas
reoMmeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIIEH N€OMETPUUECKON
nporpeccur. Popmysa CIIOXKHBIX IPOLEHTOB. VCIOIb30BaHME NPOrPECCHM IS
peleHns peajabHbIX 3a/1a4 IPUKIIAIHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoOXxecTBO, omnepauuu HajJ MHOXkecTBamH. Jluarpammel Jilnepa—BeHHa.
[IpuMeHeHne TeOpEeTUKO-MHOXKECTBEHHOIO arapaTra il OIMCaHUs pPeajbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB.

Ornpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

11 KVIACC

Yucaa v BBIYMCICHUA

HatypanbeHble u neinsle yncina. [IpusHaku 1eIMMOCTH LEBbIX YUCEN.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JleciTHUHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE YPAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TUHEHWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CucTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DyHKIUHN U TPaPUKH

Oyukrus.  [lepuonnueckne  ¢yHkiuu. [IpomMexyTkum  MOHOTOHHOCTH
byskun. MakcumyMbl 1 MUHUMYMbI ¢QyHKiuu. HauOosbliee M HaumeHbllee
3HaYeHHe (PYHKIHNU HA TIPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.



[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpagukoB (GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpagukoB (QyHKIUN i KCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepoiBHble hyHKIMHU. METO UHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudecknii u  QU3NYECKUH  CMBICIH
MIPOU3BOJHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIUH.  DopMmynsl  HaXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanOosbIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOAHOM UL HAXOXKICHUS HAWIIY4IlIero pElICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyIoii unu rpadUuKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpuyeckKuid M (Qu3nyeckuii cmbici. Brruncinenue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.

I'EOMETPUAI.

10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsiITHE 00 AaKCMOMATMYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IJIOCKOCTEW B TMPOCTPAHCTBE: MApAJUICNIbHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MApaVIENBbHOCTh TPEX MPSIMBIX; MAPAIUICTBHOCTh MPSAMON U IIJIOCKOCTHU. YTJIbI C
COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: [apaJuIeIbHbIE IIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, nmapaienaenume/]; TOCTpPOEHUE CEUCHU.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MNPSAMbIE NApPAJUICIIBHBIE U MEPIEHAUKYISAPHBIE K IIOCKOCTH,



IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIIECHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJ, JIMHEWHBIM yTrOJl  JBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpPOEKIHus  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJSIPHOCTH  JBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIUKYIsIpax.

MHOrorpaHHuKu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroapHas
IPU3Ma; TPAHU U OCHOBAHUS MPU3MbI, IpsiMasi U HAKIOHHAsI MPU3MBbI; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSAMOYTOJIbHBIN
napajuieNenunes U ero cpoicrea. Ilupammupa: N-yronpHas NUpaMuaa, TPaHU MU
OCHOBaHUE MHUpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; IPAaBUIIbHAS U
yCceu€HHas MnupaMuaa. OJEMEHTBl NpU3Mbl H nHUpaMmuabl. lIpaBuiibHbIE
MHOTOTPAaHHHKU: MOHATUE MPABUIBHOIO MHOTOIPDAHHUKA; MPABWUJIbHASA NPU3MA U
IIpaBWJIbHAS IMPAMHJIA; NPABUIIbHAs TPEYroJibHAs MHUPAMHUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpencraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noneka’ip u ukocaap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapauIeICHUINenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, AuaroHaau, YIJblL.
[Tnomans OGOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIIAAh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
MAPAMU/IbI, TPU3MBL.

[Tono6Hbie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

11 KJIACC

Tesia Bpalenus

[{umuaapryeckast TTOBEPXHOCTD, oOpa3yromue TATHHAPUIECKON
MMOBEPXHOCTH, OCh IHMJIWHJIPHYECKOM IMOBEpXHOCTU. LlMmuHIOp: OCHOBaHUS U
OOKOBasi TMMOBEPXHOCTh, OOpasyloimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
TTOBEPXHOCTH.

KoHnueckass TOBEpXHOCTh, 00pa3yrome KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHWE M BEPIIMHA, 00pa3yroIias



U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolye 1 BhICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa m map: 1meHTp, paguyc, AUAMETpP; IJIOMATL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II01a1b Chephl.

N300pakeHne Ten BpalleHus Ha TUNTIOCKOCTH. Pa3BEpTka MUIMH/Ipa U KOHYCA.

KomOunHanuu Ten BpalleHuss W = MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIeHUs.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tejl. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajulesienunena v ciueacteuss u3 He€. OO0BbEM UuIMHIpAa,
konyca. O0BEM Mmapa u mIomasas chepsl.

[Togo6upie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJSIPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa 1Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnmenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NPUMEHEHUEM TIpaBWJl JAEUCTBHM ¢ Bekrtopamu. lIpsMoyronpHas cucrtema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToll Mexay BekropaMu. CKalSIpHOE MNPOU3BEIECHHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMU U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

BEPOATHOCTDBb U CTATUCTHUKA.
10 KVIACC

[IpencraBnenne MaHHBIX C TIOMOIIBIO Tabnui, u auarpamm. CpeanHee
apupMeTHYecKoe, MeIuaHa, HauOoJbllleeé W HaWMEHbIEe 3HAYCHUS, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4alHbIe COOBITHS. DJIEMEHTApHBIC
coObITUs (MCX0/bl). BeposITHOCTH clydailHOTO COOBITHSA. BIuU30CTh 4acTOThI U
BEPOSATHOCTU  cOObITHI.  CaydailHble  ONBITBI € PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITus. Jluarpammsl Ditnepa. @opmyiia ClI0KEHUSI BEPOSITHOCTEH.



YcnoBHas BEPOATHOCTb. Y MHOXKEHHE BEPOSTHOCTEW. JlepeBo cCilydanHOro
sKcriepuMenTa. @opmyiia MmoaHoM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropnoe npasuio ymHoxeHus. [lepectanoBku u (axtopuan. Yucio
couetannii. Tpeyronbuuk [Tackansa. ®opmyna Ounoma HeroToHa.

buHapHbIil ciy4aiiHbli ONBIT (MCBITAHKE), YCIIEX U HeyAada. He3aBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnyuaitHas  BennuuHa. Pacnpenenenne  BepoaTrHoctel.  [{narpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUUYECKOE H
OMHOMHAJILHOE.

11 KIIACC

UucioBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIMYMH: MAaT€MaTHYECKOE
OKMJaHWE, JUCIEPCUsl W CTaHAAPTHOE OTKJIOHEHME. lIpumepsl npuMeHeHHs
MaTE€MaTU4YeCKOro OKHMJIaHWsA, B TOM YHUCIIE B 3a/adax W3 IOBCEIHEBHOW KU3HHU.
MateMatnyeckoe OxugaHue OMHAPHOW Ciy4yallHON BelWyuHbl. MaTeMaTtnyeckoe
OKUJAHUE CYMMBbl CIy4allHBIX BEJIWYMH. MaremMartuueckoe OXXUJAaHUE H
JUCIIEPCHS TEOMETPUUECKOT0 1 OMHOMHUAIIBHOTO PACTIPEAETICHUM.

3akoH OOJBIIMX 4YUCET MU €ro pojib B HayKe, MPUPOJEC U OOIIECTBE.
Bb100pOoYHBIN METOI MCCIEA0BAHMIA.

[IpuMepbl HENPEPBIBHBIX CIIy4aWHbIX BenW4MH. [loHATHME O TIOTHOCTH
pacnpenesieHus. 3anaun, IPUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIBHOM PaclpeIeICHUN.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHOro mpeamera «MaremaTtuka» JOJDKHO 0O€CIeunBaTh
JOCTHKEHHUE Ha YPOBHE CPETHEr0 00IIeTro 00pa30BaHus CIEAYIOMINX JTUYHOCTHBIX,
METaIpPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOrO MpeameTa
«MaremaTuka» XapakTepu3yrTCs:

['paxxnaHckoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4Y€Ha POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBIICHHH,
NpoIeAyp TpaxIaHCKOrO oOImecTBa (BBIOOPHI, OMPOCHI WU TIp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TaTproTHyeckoe BOCITUTAHUE:



c(hOpPMHUPOBAHHOCTHIO POCCUICKOHN TPAXKTAHCKON UICHTUYHOCTH, YBOXKCHHS K
MPONIIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHMIO ITUX JOCTH)KCHUM B JIPYTMX HayKaxX, TEXHOJOTHsAX, cpepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO Oy IYIIIETO.

DCTETUYSCKOC BOCITMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHN, pACCYXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

duznyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MAaTEMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBoro u 6e3onacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUH U

OTJIbIXa, perymnsipHas busnueckas AKTUBHOCTD); bu3HUecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe BociuTaHUeE:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1ady MaTeMaTHYECKOW HAMpaBICHHOCTH.

DKOJOTNYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO JKOJOTUUECKON KYyJIbTYpPhl, TMOHUMAHWUEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa HSKOJOTUYECKHX TMpooJieM;
OpUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHUYECKUX 3HAHUW ISl pellieHus 3a1ad B
00JIaCTU OKpYXalolle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX ITOCIIEICTBUU JIJISL OKPYKAIOLIEH CPEABI.

[{eHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM



MaTEeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA WM 3HAYMMOCTH JUIA PA3BUTHS LMBWIN3ALMH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBISATH IPOCKTHYIO M HCCIEAOBATEIBCKYHO JEATEIBHOCTh
VHIUBUYaJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vwuuseepcarvnvie  nosmasamenwvhuvle  Oeticméus,  obecnevusarom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOWuUxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJXHCAowe2o0  Mupa,  NpuMeHeHue  J102UYeCcKUux,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBrie tornueckue AeUCTBUSA:

e BEISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUN MEXAY MOHATUAMU;, (POPMYIHPOBATH
OTIpeIeICHUs]  TOHATHH; YCTAaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKauy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI'O aHAJTN3A;

e BOCIIPUHUMATh,  (HOPMYIUPOBaTH W  MPEoOpPa30OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC;

e BBEISIBIIATH ~ MAaTEMATHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYMI;

e JICNIaTh BBIBOABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX W
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e IIPOBOJTUTH CaMOCTOSITEIIbHO JI0Ka3aTelIbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTYMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS 1 BBIBOJIBL

e BEIOMpATh CHOCO0 pemieHuss ydeOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOUpATh HauboIee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

bazoBeie HccienoBaTeIbCKUE ICHCTBUS:



* ICTIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI MHCTPYMEHT IO3HAHUS;
dbopMyIHpoBaTh BOIPOCH], (PUKCHUPYIOLIME MPOTUBOPEUHE, MpPoOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATH  TUIOTE3Y,
apTryMEHTHUPOBATh CBOIO TIO3UIINIO, MHCHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIITAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJEHHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SBICHHUS,
IpOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
IPOIIECCaMU;

 CAMOCTOSITENILHO (OPMYIUPOBAaTH 000OIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
POBEIEHHOTO HAOJIOICHHUS, UCCIICOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

e IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE TMpOIecca, a TAaKXKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

PaGota ¢ undopmarnueii:

e BBISIBJISITH Ie(DUIIMTHI HH(DOpPMAIINY, JAaHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

e BEIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHATTU3UPOBATD,
CHCTEMAaTH3HpPOBATh U HMHTEPIPETUPOBATH HMH(OPMAIIUIO Pa3THUYHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

 CTPYKTYypUpOBaTh MH(OPMAILINIO, TPEACTABIATh €€ B Pa3lIWYHBIX (PopMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

* OLICHUBATH HaJAEKHOCTD uHbopMaluu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanohvie KOMMYHUKAGMUGHbBIE  Oelicmeus,  00eCneyusaom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAOUWUXCAL.

OO01enue:

e BOCIIPUHUMATh U (POPMYJIMPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSMU
U LeasMU OOUIeHMSI; SICHO, TOYHO, TIPAMOTHO BBIpaXKaTh CBOIO TOUKY
3peHUs] B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY
pelIeHus 3a/1a4¥, KOMMEHTHPOBATh TOJTYUYEHHBINA PEe3yIbTaT;

e B X0JI¢ OOCYXKJeHHsI 3a7aBaTh BOMPOCHI TIO CYIIECTBY OOCY>KIAaeMOW TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIICJIEHHbIE HA MIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKACHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB AHANiora, OOHApYXHBaTh Pa3IU4Me U CXOJCTBO IMO3UIIMH; B
KOppEKTHOH Popme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33/1a4H, IKCIIEPUMEHTA, UCCIIEIOBaHMS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIICHUS C YUYETOM
3a]a4 Mpe3eHTalM1 U 0OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:



e IOHUMATh ¥ MCIOJIb30BaTh NPEUMYILECTBA KOMAHIHON U UHAUBUIYAJIBHON
paboThl MpU pEHIeHUH Y4YeOHBIX 3aJay; MPUHAMATH LEIb COBMECTHOMN
NEeATEIbHOCTH, IUJIJAHUPOBATh OPraHU3alldI0 COBMECTHOM  padoTHI,
pacnpeneniaTb BHUIbI paboOT, JOroBapuBaThCs, OOCYKIaThb MPOLECC U
pe3ynbTar paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOACH;

e yY4aCTBOBaTh B TPYMIOBBLIX (popmax paboTsl (00CykaeHUS, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI 4YacThb padOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM YiIE€HAaMH KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIAITh IUIAH, aJITOPUTM PEILEHUS 3a]1a4uM, BBIOMPATh CIIOCOO PELIEHMUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

eBJANETh HABbIKAMU I[O3HABATEJIBHOM  pediekcud Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAQJE€Th CIOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTpOJII IIpouecca H
pe3yJbTaTa peleHuss MaTeMaTHYeCKOM 3a/1auu;

* IPEIBUAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTaHHBIX, HAWJEHHBIX OIIUOOK, BISIBIICHHBIX TPYIHOCTEH;

¢ OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LU W YCIOBHUSIM, OOBICHATH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3yJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEeMaTHYECKOTO aHAIH3a
Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs JIOJDKHO OOecrneduBaTh JOCTUXKEHUE
CJIEIYIOLTUX MPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yucua ¥ BbIYMCICHUS
OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.



BeimonasaTh  apudMeTHUYECKHe ~— Omepanud ¢ palMOHAIBHBIMH |
JEHCTBUTEITLHBIMHU YHCIIAMH.

BrITTOTHITE TPUOIMKEHHBIC BRIYUCICHHUS, UCIIONB3YS MPaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BHIYUCICHUIM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJIBIM IOKAa3aTesieM; CTaHJIapTHas
dopMa 3ammMcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypajlbHOW CTENCHH,
UCIIOJIb30BATh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHbBIX.

OnepupoBath MOHATUIMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YIJIA;
UCITI0JI30BATh 3alKCh IPOMU3BOJIBHOTO yIJIa yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHITHSAMHU: TOXKIACCTBO, YpAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palrMoHaNbHOE, UPPAIMOHAIBHOE ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BrImotHITE TpeoOpa3oBaHmsl TPUTOHOMETPHUCCKUX BBIPAKCHUHA W pellaTh
TPUTOHOMETPHUUYCCKHE YPaBHEHUSI.

BoinonHaTh MpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHATBHBIX
BHIDOKEHMI W  pellaTb OCHOBHBIE THUIBI  IENBIX, PAIMOHATIBHBIX U
WppaMOHATBHBIX YPABHCHUN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS M HEPaBEHCTBA JJI PEIICHUS MAaTEMaTHICCKUX 3a/1a4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peajibHbIE CHUTyallid Ha S3bIKE alreOpbl, COCTaBIIATH
BBIDOKEHUSI, YpPaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, HCCIIEI0BATh
MOCTPOCHHBIE MOJIEIIN C MCIIOIH30BAHUEM arlnapaTa aareOpsbl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (YHKIHSA, CIIOCOOBI 3aaHusi (DYHKIMH, 00JIacTh
OTIpEeJICICHUs] M MHOXKECTBO 3HaueHMM (yHKIuu, rpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYIH
GyHKIUA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 1S pelieHUs] ypaBHEHUH.

Crtpouth M uuTaTh TpaduKu TUHEHHON (PYHKIMHU, KBAAPATUUYHON (PYHKITUH,
CTETICHHOH (DYHKIIMH C TIEJIBIM ITOKa3aTeleM.

Hcnons3oBaTe rpadukd (QYyHKIMH IS UCCIEIOBaHMUS TPOIECCOB U
3aBUCUMOCTEH TIPU PEIICHUH 3a/lay U3 JPYTUX y4EeOHBIX MPEIMETOB M PEaIbHOMN
YKU3HH, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK]Ty BETHUUHAMH.

Hauvana maTeMaTH4eCcKOro aHajIn3a



OnepupoBaTh NOHATUAMU: TOCIHEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpHUecKas MPOrpecCuu.

OmnepupoBaTh MNOHATUSAMH: OECKOHEYHO YOBIBaloOIIas TIeoMeTpuyecKas
nporpeccusi, cymma 0ECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKOM MPOrPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATENLHOCTENH U MPOTPECCHM TSI PEIICHUS
pealIbHBIX 3a7a4 MPUKIAJIHOTO XapaKTepa.

MHoskecTBa M JIOrHKA

OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OIIEPALIMH HAJ MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisl  ONHCaHUs
peallbHbIX MPOLECCOB M SBICHUH, MPU PEUICHUH 33a4ad U3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  OINpEAENEHUE,  Teopema,  CJEJACTBHE,
J10Ka3aTeNbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKH JEJIMMOCTH LENBIX YUCEI, PA3JI0KEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMU: JorapudM uucia, ACCITUYHBIE U HaATypaibHbIE
Jorapu(Msl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHMIA;
OIEPUPOBATH TMOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHUE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BoinonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapugmsl;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTapu(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pereHus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PEUIEHUS MPAKTUYECKHUX 3a]ad.

HaxoauTh peuieHus npoCTEUIIMX CUCTEM M COBOKYITHOCTEM pAallMOHATIBbHBIX
YPAaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAKEHUS, YPaBHECHMUS, HEPABEHCTBA M CHUCTEMbl II0 YCIIOBHIO 33/1a4H,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ariapara aireopsl.

DyHKIUHN U TPaPUKH



OnepupoBaTh MNOHATUSAMM: TEpPHOAMYECKass  (PYHKIMS, TPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMa (yHKIMHU, HauOobliee U
HauMEHbIlIee 3HayeHuss (QYHKUUA Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATENbHOM, JorapupmMuieckoil u
TPUTOHOMETPHUUECKUX (DYHKIMH; M300paxkaTh UX HA KOOPAWHATHOM MIIOCKOCTU U
WCITOJIB30BATh JJI PELICHUS] YPABHEHHUI U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW IMJIOCKOCTH TrpaduKH JIMHEWHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUIA.

Wcnonb3oBaTh rpadukd (QyHKUUNA Uil  HUCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havana MmaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSIMH: HEMIPEpbIBHAST (QYHKIMS; TPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUIA CMBICI IPOU3BOIHOM JIsl peLIeHUs
3a1ad.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOT'O (DYHKIIMIA.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPapUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYYIIErO PEIICHUS B
IPUKJIAJHBIX, B TOM YUCJIE COMATbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATHSAMHU: TEepBOOOpa3Has U  HHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKLUH; BBIYUCISATH UHTErpal
no ¢popmyne Hororona—JIelOnuna.

PemaTte npukiagHbeie 3aJaud, B TOM YHUCIE COLMAIIBHO-d)KOHOMHYECKOTO M
($u3MYECKOTo XapaKkTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.

I'EOMETPUA
10 KIIACC
OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.
[IpUMEHSITh aKCMOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a/1au.
OrnepupoBaTh NOHATUSMHU: MAPATIICIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEM.
KiaccupunmpoBarh B3aMMHOE PACHOJIOKEHHUE IPSMBIX M INIOCKOCTCH B
MIPOCTPAHCTRBE.
OnepupoBaTh MOHATUSIMU: JABYTPAHHBIA YIroJl, TPaHU JIBYTPaHHOTO YIJIa,
pebdpo ABYTpaHHOIrO Yrja; JUHEWHBIM YroJ JABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPaHHOTO yTJIa.



OnepupoBarh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbINA
MHOT'OTPAaHHHUK, JJIEMEHTHI MHOTOIPaHHUKA, IPABUIIBHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (IMMpaMUJa; NpHU3Ma,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKAUU (BBIMYKIblE W HEBBIMYKIble MHOTOTPAHHUKH; TPaBUIIbHBIC
MHOTOIPAHHHKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJLICICITUIEAbI).

OnepupoBarh NOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUSI CEUYEHUH, UCIIOJIBb3YSl METO/ CJIEIOB.

Crpoutrh ceuyeHUss MHOTOIPAHHHUKOB METOJOM  CIIEAOB,  BBIIIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAaM, [PUMEHSAS W3BECTHBIC AHAIUTUYECKUE METOABI I[PU PEIICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMS
TOYKaMHM, OT TOYKM JO IPSAMOW, OT TOYKH [JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIAMUCS IPSIMBIMH.

Pemarsb 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, [PUMEHSAS W3BECTHHIC AHAIUTUYECKUE METOABI I[PHU PEIICHUU
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCIEHUE YIJIOB  MEXIY
CKPCLIMBAIOIIMMHUCS TPAMBIMH, MEXKIYy TMPAMOM U  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTIOIPAaHHUKOB (MpU3Ma,
nupaMuja) € TMpUMEHEHUueM (GOopMyJ; BBIYUCIATH COOTHOILUCHUS MEXKAY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BbEMaMU NOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensaTh reomMeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

[IpumeHnsTh MIPOCTEULLINE [IpOrpamMMHBIE cpencraa 51
AIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX
3a1ad.

[IpyBOIMTHE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOLECCE IIOMCKA PEIICHUA
MaTeMaTU4eCKhn CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PECATBHBIC
CUTyallud Ha $A3bIKE TIEOMETPUM, MUCCIEAOBATh IMIOCTPOCHHBIE MOJEINU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BETUYHH.

11 KIIACC

OnepupoBaTh TOHATHSIMH: LWIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMAJIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (IMJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA IIAPOBOI'O CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00bEMBI M IJIOMIQTM  TOBEPXHOCTEM  Tel  BpalleHWUs,
TCOMETPUUYECKHX TEN C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMH
MOAOOHBIX TEI.

N300pakath u3ydaemple (UTYpbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIONTHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJ BPAIICHHUSI.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BEBITIONTHATE  IEHCTBUS  CIOKEHUS BEKTOPOB, BBIYMTAHHWS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOWCTBAMHU OHH 00JIaIaloT.

[TpumeHsTh TpaBUIIO Mapavieenunea.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIMHATHI B POCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YrOd MEXTY
BEKTOpaMH, CKJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAaHAPHBIE
BEKTOPBI.



Haxoants cyMMy BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3azaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[lpumensTh TeoMeTpuyeckue QaxKThl I PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs, €ClIA YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate  mpocrteiilne  reomMeTpuueckde  3ajadyd  Ha  NPUMEHEHUE
BEKTOPHO-KOOPAWHATHOTO METO/1A.

Pemate 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKHX OTHOIICHUH U
HAX0XKJIEHHWE TeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WiIH alropuTMaM, MPUMEHSS
W3BECTHBIC METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[TpumeHsITH npocTeiime IIPOrpaMMHBIE CpeacTBa U
3JIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CHUCTEMBl TNPU PELIEHUH CTEPEOMETPUUYECKHUX
3ajau.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOaE U
KU3HU, paclio3HABaTh MPOSIBICHUE 3aKOHOB TEOMETPHUHU B CKYCCTBE.

[TpyuMeHsTh MOJIy4eHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pealibHbIE
CUTyalldd W TNPUMEHATh M3y4YEHHbIC TOHATUS B IPOLIECCE IOMCKA PELICHUS
MaTeMaTHUeCKd C(HOPMYITHPOBAHHONW TMPOOJIEMBI, MOJEIUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJIEIH C
UCIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, ammapaTa ajreOpsl; pemarhb
PAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHUEM I€OMETPUUECKHUX BEIHUYHUH.

BEPOATHOCTDB U CTATUCTHUKA.

10 KVIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMeTHYEecKoe,  MeAMaHa,
HauOoJbllIee, HAUMEHbLIEe 3HaUeHNE, pa3MaX MacCUBa YHUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4YaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYallHOTO OMBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMHU COOBITHSIMH,
HAaXOJUTh U CPAaBHUBATh BEPOSTHOCTH COOBITMIA B W3YYCHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u ¢opMynupoBaTh COOBITHUS: TIEpeceuYeHue MU OO0bEAUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATLCS AUarpaMmMaMu Jisepa u GpopMysioN CII0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4a4.



OnepupoBaTh MOHATUSIMU: YCIOBHAsE BEPOSITHOCTh, HE3ABUCHUMBbIE COOBITHS;
HAaXOJWUTh BEPOSITHOCTA C MOMOIUIBIO MPABUJIA YMHOXKEHHS, C TOMOUIBIO JIEpEBa
CJIIy4alHOrO OMbITA.

[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS MPHU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUAMH: HCHBITAHUE, HE3ABHCUMBIC HCIBITAHUS, CEPHUS
UCIBITAHUM, YCIEeX M HEy/Jada, HaXOJUTh BEPOATHOCTU COOBITHMII B CEpUU
HE3aBUCHUMBIX UCIBITAHUH JI0 MIEPBOT0 yCIIeXa; HAXOJUTh BEPOSITHOCTUA COOBITUN B
CepUM UCTIbITaHUN bepHyum.

OnepupoBaTh  MOHATUSIMH:  CJIy4dalHass  BEJIMYMHA,  PaCIpEICICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeieICHUs.

11 KIIACC

CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUN  CIy4allHOW  BETUYHUHBI  TIO
pacnpeiesICHUIO WU C IIOMOUIBIO JUATPAMM.

OnepupoBatTh MOHITHEM MATEMATUUYECKOTO OXKHUIAAHUS; IPUBOIUTH IPUMEPHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOE OXKUJAHWE CIIy4ailHOW BETWYMHBI HAXOJUTh
MaTeMaTUYECKOE OKUJAHUE 110 JAHHOMY PACPEIEIICHHUIO.

WmeTb npeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

WMeTb npeAcTaBieHre O HOPMAILHOM PACIIPEIEICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmnuecTBo yacoB
Ne HanmenoBaHmue pa3jie/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
n/n NPOrpaMmblI Bcero Kontposnuere o0pa3oBaTe/bHbIE Pecypchl
padoThI
M
1 ﬂeI;IZ;I;eI:;:J?LII){iIIT EII;II?:EJI;H;I:HI:IOHB.JIBHHC 14 1 Bubmmoreka HOK
) https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
2 Oyukiuu U rpaduku. CTeneHs ¢ LeIbM 6 bubnuorexa [HOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuiit KopeHb N—0W CTEIEHHU. 18 1 bubnuoreka [JOK
WppannoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
()
4 Tp(I)/II:“I\C/)ZJ(I)ﬁeTpI/H/I Tpuronomerpuyeckue 22 1 bubmorexa LIOK
’ https://m.edsoo.ru/1568aba3
ypaBHEHUS
5) [TocnenoBaTeTbHOCTH U TPOTPECCUH 5 bubmaorexa LIOK
https://m.edso0o.ru/1568aba3
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 3 1 bubnmnorexka HOK
3HAHUU https://m.edso00.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4



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 KJTACC

KoanuecTBo 4acoB

Ne HaumeHnoBaHue pa3/aesioB U TeM DJIeKTpOHHbIE (HU(POBDHIE)
n/n NporpamMmbl Bcero KonTpoabHbie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
) Moxasarenas Gy, Moxasarenanie 12 ) bumorexa LIOK
YHKIA. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
2 Torapaimectne ypamonns 12 bumorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
o | Mmoot by ; L | momoma ok
P 1P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubmuorexa [JOK
4 [IpousBoaHas. [IpumeneHne mpou3BOgHON 24 1 htts://m.edsoo.ru/fl1c4afd
5 WHTerpan n ero npuMeHeHus 9 bubmorexa LOK
https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
6 CrncTempl ypaBHeHH I 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1ienbie yncia 6 bubmorexa LIOK
https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 18 5 bubnmnorexka HOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6



https://m.edsoo.ru/f11c4afd
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I'EOMETPUAA. TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoabnbie | IIpakTadeckue oOpa3oBaTejibHbIE
padoThI padoThI pecypebi
but6mmoreka [IOK
! Baezenne B crepeomerpuio 10 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuorexa [IOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209e37
bubmnoreka IIOK
S MuororpanHuii 11 1 https://m.edsoo.ru/1c209e37
. bu6nuorexa [IOK
6 OOBEMBI MHOTOrPaHHHKOB 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 Bubmorexa IIOK
: ’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

KoJsinvecTBO 4acoB JJIeKTPOHHbIE
No 1/ HanMeHoBaHMe pa3jeioB U TeM (uudposrbie)
B NMPOrpamMMbl Bcero KO; TPOILHBIC HpﬁaKanecmle o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
bu6mmoreka [IOK
1 Tena spamenus 12 https://m.edso00.ru/1c209e37
. bu6mmorexa [IOK
2 ObBEmb Ten S 1 https://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
3 BexTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000MIICHNE, 7 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

BEPOATHOCTDb U CTATUCTUKA. TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne n/n NMPOrpaMmbl Bcero Kognpo.m)m,le HpﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl

1 [IpencraBnenre faHHBIX U ONMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CryualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,

2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1 Egggﬁ%ﬁﬁ)?ﬁ}(ﬁob?bo f1
9JIEMEHTapHBIMHU MCX0/1aMU T '

3 Onepaunu HajJ COOBITUSMH, CIOKEHUE 3 bubnuoreka [IOK
BEPOSTHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSTHOCTb, IEPEBO BuGmorexa LIOK

4 CIIy4yalHOTO OTbITa, (hOpMYyJia TTOJTHON 7 https://m.edsoo.ru/e0b7bofL
BEPOSATHOCTH U HE3aBUCUMOCTh COOBITHIT T '

bubnmnoreka [JOK

> DTIEMEHTI KOMOHHATOPHKH 4 https://m.edsogru/eObeOfl

6 N bubmuorexa [JOK
Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 https://m.eds00.ru/e0b7hOfL

7 N bu6mmoreka [IOK
CrnyvaiiHble BEIMYUHBI U paclpeiesIeHUs 6 https://m.eds00.ru/e0b7hOfL

8 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 4 2 Egggﬁr?wf(;(sigr?/};b?bo £

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



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

KoJsinvecTBO 4acoB JJIeKTPOHHbIE
No 1/ HanMeHoBaHMe pa3jeioB U TeM Kontpoabmsre | Tpaxtieckite (uudposrbie)
NPOrpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThbI padoThI pecype
1 MareMatnueckoe 0KHIaHuE CITy4YalHOU 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fhc5dcl
2 Jucnepcus U CTaHIapTHOE OTKJIIOHEHHUE 4 1 bubnnoreka [JOK
CIIy4aiiHOM BEJTUYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuoreka [JOK
3 3axon Gonbumx e 3 ! https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaiiHble BETUYMHBI 2 bubnuoreka [IOK
(pacripeneneHus) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
° Hopwmazbroe pacnipenenenis 2 . https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IEHNE U 19 5 bubmmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbcsdcl
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Maremarnka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeoMeTprsi. Anredpa u Hadana
MaTeMaTuueckoro aaiansa, 10-11 knaccel/ Anumos 1A, Koxarun FO.M., Tkauesa M.B. n
npyrue, AkimonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

['eometpus, 10-11 knacewl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u apyrue,
AknnonepHoe obmectBo «M3narensctBo «IIpocBeniennes

E.A.bynumosud, B.A.bynbrueB Marematuka. BeposiTHOCTB U cTathcTHKa. ba3oBbIil 1

yIiIyOJIeHHBIN YpoBHH. YueOHoe nocooue. Mockaa. "[Ipoceemenue”.2024

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Aunrebpa 1 Havalla MaTeMaTUYeCcKoro aHanusa. Metoauueckue pekomeHaanuu. 10-11 kmaccer
- ®enoposa H.E., TkaueBa M.B.
[Toypounsie pazpabotku no reomerpun, 10-11 knaccel. CocraButens B.A.SpoBeHko -
Mockaa:

BAK E.A.bynumosuu, B.A.bynsiueB Matemaruka. BepossTHOCT U cTaTucTHKA. ba3oBbIil u
yTIyOJIeHHBIN YpoBHU. MeToaudeckoe nocooue aist yunrtens. Mocksa.
"IIpocBemienune".2024

0, 2022r.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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