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MNOACHUTEJIBHASA 3AIINCKA

VYyebnsiii kypc Marematuka: anreOpa U Hauajga MaTEMaTUYECKOTO aHAIHM3a
ABJIIETCSI OJHMM U3 HaumOoJiee 3HAYMMBIX B MpPOTpaMMe CpeIHEro OOIIero
oOpa3oBaHus, TOCKOJIbKY, C  OJHOHM  CTOpPOHBI, OH  OOECIeUYHBACT
WHCTPYMEHTAJIbHYIO 0a3y NIl U3y4YeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIpYrol  CcTOpoHbl, (GOPMHUPYET JIOTHYECKOE ¢ aOCTpaKTHOE  MBIIUICHUE
oOydJarommxcss Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOCHUSI HMH(POPMATHUKH,
OOIIIECTBO3HAHUS, HCTOPUHM, CJIOBECHOCTH M JPYTrUX JTUCHUIUIMH. B pamkax
JJAHHOTO Y4eOHOTO Kypca OOyYaroIIMecs OBJAJEBAIOT YHUBEPCAIBbHBIM SI3BIKOM
COBPEMCHHOW  HayKdh, KOTOpas  (QopMyiaupyer CBOU  JOCTIKCHUS B
MaTeMaTuyeckou opme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaliu3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKU U OOIIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYeCKOTO aHajiu3a pa3BUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, IOKa3bIBaTh
YTBEPKIAEHUS C MOMOIIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usyuenusi yueOHOro kypca «Ainredpa U Hayajga MaTeMaTHYECKOTrO
aHajau3a» oOydYarolluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
UHTEpPIpPETAllUK  TOJYYCHHBIX  PEUIEHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIil Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBI peamu3yeTcs Kak 4depe3 YYeOHbId MaTepuan, CIocOoOCTBYIOMINN
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MNpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJIbTar.

B ocHoBe MeTommkm oOydeHusi anreOpe W HadaJaM MaTeMaTHYeCKOTO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTHYeCKOTro
aHaJIM3a» BBIACIICHBI CIECAYIOIINE COAEPKATEIbHO-METOINYECKUE TMHUK: «YHucia
U BBIYUCIICHU», «DyHKUINUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH W paszjaenamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOM 3aJaud, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YMCJIOBBIE BBIpAXEHUS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUPA, HIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOyYalolIUecs OBJIAJCBAIOT PA3IMYHBIMM METOJAAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH



UCCIIEOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOIHOM, MPHU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAXKECHUU,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJiaMy 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduyeckoid U ciioBecHOU. Ero msydenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTHYeCKUX, TaK U MPUKIAJHBIX 3ajad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TmpoueccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHalM3a CrIocoOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINN BCE pa3JIeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BaTh €ro /I BBIPAKEHHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIUPOBAHMS, KOTOPHIC MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3eoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlla MaTeMaTH4YECKOTro
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

VYuebnplli Kypc Marematnka: TEOMETpHUsl SBISCTCS OMAHUM K3 0a30BBIX
KypCOB Ha YPOBHE CpeIHero oOmero oOpa3oBaHUs, TaK Kak o0ecrneyuBaeT
BO3MOXHOCTh HM3YyYEHHUS AMCLUIUIMH E€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH U
MPEIMETOB T'yMaHUTApHOro UHKJIA. [lOCKOJIBKY JIOTMYECKOE€  MBIIUIEHUE,
dbopmupyemMoe MpU WU3YYCHUH OOYUYaIOIUMUCS TOHSATHMHBIX OCHOB T€OMETPHH,
IIPY JTOKA3aTEIBCTBE TEOPEM M MOCTPOEHUH LIEMOYKH JIOTUYECKHUX YTBEPKICHHMN



IIPU  PEUIEHUM TEOMETPUYECKMX 3a7ad, YMEHHME BBIIBHIaTb M OIPOBEPraTh
TUITOTE3bl HETOCPEICTBEHHO HCIIOJB3YIOTCS IIPU PEUICHUU 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUECKUX 3a7ad.

[lens ocBoeHust mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIOCOOHOCTEH oOOydarommuxcsi Mmpu
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHON obnacTu «MareMaTtuka u
uHbpopMaTuka»  uyepe3  obecleuyeHHE  BO3MOXKHOCTH  NPUOOpPETeHHUA U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUM,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIHOTO Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUH KaK 4YaCTU MHUPOBOU KYJIBTYPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GbopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIlapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHMS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpallCHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTHUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH
00OCHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJIECHUI U pOJIM aKCHOMATHKHU B IPOBEJCHUU
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUICKTYAJIIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00yyaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBILUICHHS], UHTEPECA K N3YUYECHUIO T€OMETPUH;

¢dopmupoBanre (YyHKIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAcCHoO3HABATh IMPOSIBJICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U



3aKOHOMEPHOCTEN B pEalbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHe «yMETh OIEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOyuyeHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 rojgam obyuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IPOrpamMMbl, paclpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO MO3BOJIAET OPraHW30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, paclupss U yriayomsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3garh ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUsST MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccun, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).

VY4eOHblii Kypc «BeposTHOCTP M CTaTUCTUKa» YIIAyOJIEHHOTO YPOBHSA
SBIIIETCS. MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO Yy4eOHOTo Kypca
yrayOa€HHOTO YPOBHS HAa YPOBHE CpeAHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y O0yHAIOUIUXCSl CTATUCTUYECKON KYJIBTYphI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYEHHUS CIy4YaWHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTABICHUS OOydYalolUXCs O METOoAax HUCCIeIOBaHUs



U3MEHYMBOTO MHUpPA, pa3BUBACTCS TOHMMAaHUWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBlI€HO Ha 3aKpEIUICHWE 3HaHUH,
MOJIyYEHHBIX MIPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMsl, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYaWHBIX BEIMYMHAX U B3aAUMOCBA3AX MEXKIY
HAMM Ha B@XXHBIX NPUMEpPAX, CIOKETbl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMX MaTeMaTHYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUIS.  ONUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMuecKMX  BEJIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUuii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMAIUCTAM HE TOJbKO MH)KEHEPHBIX
CIEHHAIIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHBIE HAYKU B 3HAUYUTEIBHON MEpE HUCIOIb3YIOT almapaT
aHanu3a OoNbIIMX JNaHHBIX. LleHTpanbHYI0 YacTh Y4Ye€OHOro Kypca 3aHUMAaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTeEMaTUYECKYI0 (popMaIn3aluio.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHHS
MaTepuana JJaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/ieIeHUU BEpOSITHOCTEH
MEXKY 3HAUCHUSIMU CIIyYalHbIX BEJIIMUYMH. BaxkHyI0 4acTh B 3TOU COAEpKATEIILHON
JIMHUY 3aHUMAET U3yUYEeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesIeHU U
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — IOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacrpenencHus M.

TeMbl, CBSiI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMH BEJIMYMHAMUA W
pacnpeneNeHns My, aKIEHTUPYIOT BHUMAaHUE OOY4YalOIIMXCS HA ONUCAHUM MU
U3YYEHUU CIyYalHBIX SBJIEHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIy CIy4YalHBIMA BEJIMYMHAMU U OIMCAHUE ITOW CBA3M C IIOMOILBIO



kKod(dummeHTa KOppensuu M €ro BhIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMmbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTO 00mmero o0Opa3oBaHWsi, © BO MHOTOM OIHMPAIOTCS HA CBEICHUS W3
KypCOB aJIreOpbl U T€OMETPHH.

Emé omun oaneMeHT  coiep)kaHusA, KOTOPBIM  Mpeajaraercss  Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEJAOBATEIbHOCTh CIy4YailHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUHA HOCUT Pa3BUBAIONIMI XapakTep U
SBJISIETCS] AKTYaJIbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIIUX HA Yy4eOHbIE
CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3ydyeHue yueOHOro Kkypca «BeposTHOCTh W CTaTHCTHKAa» Ha
yIIyOJICHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 dac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COAEPKAHUE OBYUYEHUSA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonanpapie uncina. OOBIKHOBEHHBIC W JECATUYHBIE JIPOOHU, MPOIICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. IlpumeHeHue apoOedt W MPOIEHTOB IS
peleHns NpUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPAciel 3HAHUN U PeallbHOM KU3HH.

[eiicTBuTenbHble 4ucha. PanuoHanbHbIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckre  omepany ¢ JCUCTBUTENBHBIMA  4YHUCIaMd.  MoOyib
JIEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmmkE€HHbIE BHIYHCIICHUS, PABUIIA
OKpYTIJICHUS, MPUKHUIKA U OLIEHKA PEe3yJIbTaTa BIYMCICHUH.

Crenmenr c¢ nenbIM 1oKasareneM. bumHom Hrprorona. cmosn3oBanue
noaxXosel (GopMbl 3aMUCH JECHCTBUTEIBHBIX YUCEIT JIJIs PEIICHUS TPAKTUYECKUX
3a7a4 ¥ NIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTYPAJIbHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C palMdOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIbHBIM OKA3aTCIICM.

Jlorapudm uymcna. CpoiictBa mnorapudma. JleciTudHbIE W HATypaJIbHBIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA



ToxaecTBa U TOXKAECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCHWIIbHBIE ypaBHEHUSI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pellIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-PALIMOHAIIBHBIX YPaBHEHUN U
HEpaBeHCTB. MHOToWIeHbl OT OJHON NepeMeHHOW. JleneHne MHoOrowieHa Ha
MHOIOYJIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJAEPKAIIMX CTETIEHN U KOPHHU.

WppanmoHanpHble YpPaBHEHUS. OcHoBHbIE METO/IbI pelieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX
YPaBHECHUM.

[TpeoOpa3oBaHue BbIpaXEHHM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YPaBHEHUH. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHI.
OcCHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrteM JIMHEWHBIX ypaBHEHHUW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUs, TIPUMEHECHHUE OIPENACITUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad C IMOMOLIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccinemoBanue NOCTPOCHHOM MOJAEIU €
IIOMOLIBIO MATPUIL] U ONPEIEIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMH C IOMOIIBIO
YPaBHEHUN W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HaAyKu WU pealbHON
KU3HU.

DYyHKIUHN U TPAPUKH

@OyHkus, crnocoObl 3amanus (yHkIuM. B3auMHO o00paTHble (QYHKIUU.
Komnoszumms @yukiuii. I'papuk  QyHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpad@ukoB QyHKIMIA.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpomexxyTku 3HaKomocTossHCTBA. UETHBIC M HeuéTHBIe dyHKIMU. [lepuoanaeckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.



CrenenHast QpyHKIMS C HATYypaJbHBIM U IIENIbIM MoKa3areneM. E€ cBoiicTBa u
rpajuk. CpoiictBa M Tpaduk KOpHS N-OM cTenmeHu Kak (yHKUUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3ATEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBONCTBA M TpalUKH.
Hcnonp3oBanue rpa¢pukoB GyHKIUHN AJIs pELICHUS] YpaBHEHUI.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEaJbHBIX IpOLECCaX U SABICHUSX.
['paduku peaslbHBIX 3aBUCUMOCTEHA.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTH4YECKON VHYKIIVH. MoHOTOHHBIE 17} OTPaHUYCHHBIE
IIOCJIEA0BATEIbHOCTH. VICTOpHUS BO3HMKHOBEHMS MAaT€MaTHYECKOI'O0 aHAIN3a Kak
aHaJln3a OECKOHEUHO MAaJIbIX.

Apudmernueckas ¥ reoMeTpruuecKasl mporpeccuu. beckoHeuyHo yoObIBaromas
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH MeOMETpHYECKOU
IPOTrpecchuy. JINHEMHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. Popmysia CI0KHBIX
poueHTOB. Mcmosb30BaHWEe NIPOrpeccHH A PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapakTepa.

HenpepoiBHble (yHKIMM W UX CBOMcTBA. TOuYkM paspbiBa. ACHUMOTOTHI
rpadgukoB QyHkuuid. CBOHCTBa (YyHKUMH HENPEpPBIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB Ul PELICHHWs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIMI 1715 penieHus 3a1a4.

[TepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIeCcKUil 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBoaHble  3nemMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
MPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHo)XecTBO, oOllepalMyu HaJ MHOXKECTBAMU M UX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IIpumeHeHME TEOPETUKO-MHOXECTBEHHOTO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NMPU PELMIEHWU 3a1ad U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.



B3anmHOe pacnosioKeHue MpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
NapajulesibHble W CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapajlICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUICIIBHOCTD IIPAMON
U IulockocTH. [lapanenbHoe M LEHTpaJIbHOE NPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIBHOTO TNPOEKTHpoBaHUs. W300paxkeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieabHOCTh IJIOCKOCTEN: NapajuleiIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJijIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUIrypsl Ha  IIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [lpmsma: Nn-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenunes; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U
IIpaBWJIbHAs IHMpPAaMHIA, TNPABUIIbHAS TPEYroOJbHAS IHpaMHIa W NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JOACKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIONIA/lb OCHOBaHUIl, TeopeMa O OOKOBOl TOBEPXHOCTH NPSIMON MPU3MBIL.



[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHOW MHPAMUBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprs B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  NPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
MAPaAMHU/JIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[ToHsTEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasioKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsmoyrompHasgs  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

Teopus rpagos.

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaIeHTHOCTH)
BepinuHbL. ['padsl Ha mockoctu. [lepeBbs.

Cay4aiinbie COOBITHSI M1 BEPOSITHOCTH

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4aiiHbIe COOBITHS. DJIEMEHTApPHBIC
coObITHS (MCX0Jbl). BeposITHOCTH ClydailHOTO COOBITHSA. Bau30CcTh 4acTOTHI M
BEpOSITHOCTH ~ coObITu.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: NTEpeceueHne, 00beAMHEHNE, TPOTUBOMOIOKHBIE
coObITHs. Jluarpammer Ditepa. Dopmyiia CJI0KEHUS BEPOSATHOCTEH.

YcnoBHasg BEPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo cirydyailHOro
akcriepuMenTa. Popmyiia nonHou BeposTHocTH. Dopmyna barieca. He3aBucrumele
COOBITHS.

buHapHBIi ciydaiiHbli ONBIT (MCOBITAHKE), YCIIEX U Heyaada. He3aBucumele
ucnbiTanus. CepHsi He3aBUCUMBIX HCIBITaHUI 110 MepBoro ycnexa. IlepecranoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. dopmyna OuHOMA
Hprorona.

CayvajiiHble BeJTHYUHBI M 3AKOH 00JIbIINX YHCeT.

Cepust He3zaBUCUMBIX wHcnbITaHui bepHymmu. CrydaiiHblii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.



CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pactipenenenus. Onepanuu Haj CydyalHbIMU BeludnHaMu. buHapHas ciydaitHas
BeqnurHA. lIpumeprsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

Yuciia 1 BbIYHCICHUSA

Harypansueie u nensle yncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m HammeHblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LEJBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alMCH KOMIUIEKCHOTO 4Hclia. ApuU(pMETUYECKHE OmNepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHu U3 KOMIUIEKCHOro uucna. I[IpumeHeHune
KOMIUIEKCHBIX YMCEI JUI pelieHusl (PU3NUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKHMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHBIX W  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPAMU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, HHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu GyHkuuil. ['eomerpuueckue 00pas3bl ypaBHEHUU H
HEpaBEHCTB Ha KOOPJIAWHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padmyeckue mMeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHU 3aa4 C IapaMETPAMH.

Hcnonp3oBanue rpapukoB (yHKUMN I HCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.



Hauana MaTeMaTH4eCcKOro aHaJan3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIEro W HAMMEHBUIETO0  3HAYEHUH
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4IlEero pElICHUs B
NPUKIIAHBIX 3a/1a4dax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJION MK TpauKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoXIeHUs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEI.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C TMOMOLIBI AU(depeHIInaIbHbIX
YPaBHECHUM.

Tena Bpamenust

[loHATHs: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHYyC, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u konyca. Cummetpusi chepsl 1
niapa.

O6béM. OcHoBHbIE CBOIiCTBAa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, WJIKMH]Ipa, MUpaMHUabl U KoHyca. O0BEM 11apa M 1apoBOro
CErMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
IWJMHIpP, OMNHCaHHas oOKoJio IuiauHapa. llepeceuenune cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSITHE MHOrOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TEJO
BpAaIlCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbL chepbl U e€ yJacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Peimienuwe 3agady Ha
MJIOCKOCTH C UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIlICHUS: CEUEHUS LIWIIMHAPA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEUYEeHHUsI KOHyca (mapajuieibHbIe



OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJx BeKTopamu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyronpHas
cucteMa KkoopauHart B npoctpancTBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPH PEHICHUH TIE€OMETPUUYECKHUX
3a/1ad.

J{BUKeHNs B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. J[BuKeHUS U PaBEHCTBO (QUryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXXEHUN: TapauiebHBIM MEPEeHoC,
LIEHTpaJbHAasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

3aKkoH 00JILIIMX YHCEJI.

CoBMeCTHOE pacrpeesieHue ABYX CiydalHbIX BenuuuH. He3zaBucumelie
CIIy4YailHbIEC BEJIMYUHBI.

MaremaTndyeckoe OXHAAHUE CIy4YalHOM BEIMYMHBI (pacmpeaciicHus).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJAHWS (CTpaxOBaHHUE, JIOTEpes).
Matematnueckoe oxugaHue OMHAPHOW Ciay4yallHON BelWYuMHBI. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBI  CIIy4YalHbIX BEJIMYMH. MaTeMaTHyecKkoe  OKHUIaHUE
r€OMETPUYECKOTO U OMHOMUAILHOTO pacipeieTICHUH.

JIeMEeHThl MATEeMATHYECKOM CTATHCTUKH

Jucnepcuss W CTaHAApPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM clydailHOM BelMunHBL. MaTeMaTtrudeckoe
OXXMJAHUE TIPOU3BEICHUA M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss ¥ cTaHAapTHOE  OTKJIIOHEHHWE  OMHOMHAIBLHOTO
pacnpenenenusd. Jlucrnepcus M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.

HepaBenctBo YeoOniméBa. Teopema UebOniméBa. Teopema bepuymiu. 3akoH
OonplIMX  uyucesn.  BbIOOpouHBIH  MeTOA — ucchenoBaHuil.  Bwribopounble
xapakTepucTUKU. OIICHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka mpoCTENIMX TUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.

CBs3b MexKAYy CJIYyYaHHBIMHA BeJIUYMHAMM.

HenpepbiBHbIE ciydaiiHble BelIWYUHbL. [Ipumeppl. PyHKIHUSA IUIOTHOCTH
BEPOSITHOCTHA pacIpeielicHus. PaBHOMEpHOE paclnpenesieHue W €ro CBOMCTBA.
3agauu, IpUBOASAIIME K TOKA3aTEILHOMY pPacipeAeieHUI0. 3a1auu, MPUBOIAIINE K
HOPMAJIbBHOMY pacnpeeseHuro. OyHKIUA IJIOTHOCTH BEPOSITHOCTHU



MOKa3aTeIbHOTO pacnpeeneHus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHUS.

ITocnenoBaTeIbHOCTh  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3amauw,
MPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciuydailHeix BenuuuH. KoadduuueHt mauHenRHOM
koppermsiuud.  CoBMECTHblE  HAOMIOACHWS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
kKodhumueHT xoppemsuu. Paznudne MexIy JUHEWHOW CBS3BI0 W MPUYMHHO-
CJIIEICTBEHHOW CBA3bI0. JIMHEWHas perpeccus, METOJ HaMMEHBIIUX KBaJIPaTOB.



IUNTAHUPYEMBIE  PE3VJIBTATbI OCBOEHHA  YYUEBHOI'O  KVYPCA
«MATEMATUKA » (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OO0YYalOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBa, MPEACTaBICHUE O MAaTEMaTHUYECKUX
OCHOBax  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBICHHM, MNpPOUETYp
IPaKJAHCKOTO 00IIecTBa (BHIOOPHI, ONMPOCH U APYTO€), yMEHUE B3aUMOICHCTBOBATH C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW HJICHTUYHOCTU, YBAKECHHUS K
MPOIUIOMY U HACTOSIIEMY POCCHUMCKON MAaTeMaTHWKH, LIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUICKUX MATEMATUKOB M POCCUHCKOM MAaTeMaTU4YECKOW IIKOJIBI,
UCIIOJIb30BAHUE OTUX JOCTIDKCHWH B JPYTHX HayKaX, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, chHOPMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO TMOBEIECHUS, CBS3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTUKEHUM HAYKW U JESTEIbHOCTbIO YYEHOTO, OCO3HAHHME JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTrO OYyIIEero;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIIOUasl HCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, PEIICHUN, pacCyXJICHU, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM aclieKTaM pa3jInyHbIX BUIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI TTPUMEHSTh MAaTEMAaTHYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO0 U 0Oe3omacHoro o0pasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (3I0POBOE NHUTaHHE, COATAHCHPOBAHHBIM PEXXUM 3aHATHH W OTABIXA,
peryisipHas (Qu3nyeckas aKTHMBHOCTb), (PU3MUYECKOE COBEPIIEHCTBOBAHUE TpHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, MHTEPEC K PA3TMIHBIM
chepam mpodecCHOHANBHONW MESITEIIBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW H €€
NPUIOKEHUSIMH, YMEHHE COBEpINAaTh OCO3HAHHBIM BbIOOp Oyayuied npodeccun u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUJIaHbl, TOTOBHOCTb M CIHOCOOHOCThH K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1ad MaTEMaTHUUECKOM
HaIpPaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KyJbTYpbl, TIOHUMAaHHE  BIIHSHUS
COIMAJIbHO-D)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON W COIMATBHOMI
Cpenbl, 0CO3HAHUE III00ALHOTO XapaKTepa dKOJOTHYECKUX MPoOJieM, OpHeHTAIMs Ha
IPUMEHECHHE MAaTeMaTUUYECKUX 3HAHHUU JJIS pelieHus 3ajiad B 00JIaCTH OKPYKaloIIeH
cpedbl, IJIAHUPOBAHHUE IOCTYNKOB M OLEHKA WX BO3MOXHBIX TMOCIEICTBUN Jis
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MaTeMaTHYeCKOM
HayKH Kak cepbl 4eJIIOBEUECKON NESITEIBbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAUUMOCTH
JUISL pa3BUTHUSI LMBWIM3ALUK, OBJAJCHUE SI3BIKOM MAaTeMaTUKH W MaTEeMaTUYeCKOM
KYJbTYpPOH KaK CpEJCTBOM MO3HAHUSA MHUPA, TOTOBHOCTb OCYIIECCTBIISATh MPOCKTHYIO U
HCCIIEIOBATEIbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbI€ el CTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKK MATEMaTHYECKUX
00BEKTOB, MOHSATUHN, OTHOIICHUN MEXIy MOHATUSIMH, (POPMYIUPOBATH OMPEICICHUS
MOHSTHH, YCTaHABIMBAThH CYIIECTBEHHBIN NMpPHU3HAK KilacCU(UKAIIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3A;

BOCTIPUHUMATH, dbopMynupoBaTh u peoOpa3oBHIBATH CYXICHHS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CIMHIUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEUUS B
dakTax, OaHHBIX, HAONIOACHUAX M YTBEPKICHUSAX, MpEAIaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNaTh BBIBOABI C HWCIOJB30BaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;

MPOBOJIUTh CaMOCTOATEIFHO JIOKA3aTeIbCTBA MAaTEMAaTHUUECKHX YTBEPKICHUN
(IpsiMBIe ¥ OT TIPOTHBHOTO), BBICTPAWBATh apTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOMPATH CIIOCO0 pelieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BBIOUpaTh Hanbosee MOAXOASAIMINN C YUETOM CaMOCTOATEIbHO BbIIEJICHHBIX
KPUTEPUEB).

ba3zoBble ucciearoBarebCcKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCJIENOBATENbCKUI HMHCTPYMEHT TMO3HAHUS,
dbopMynrpoBaTh BOMPOCH], (GUKCUPYIOITUE MPOTUBOPEUNE, POOIEMY, YCTaHABIIUBATh
HMCKOMO€ M JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3ULHIO,
MHEHUE;



MIPOBOANTH CAMOCTOSITENILHO CIVIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBAHHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBIICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SBICHUSIMU, POLIECCAMU;

CaMOCTOSATENbHO (OPMYJIHPOBAaTh OOOOIIEHUS M BBIBOABI MO pe3yjibTaTam
POBEIEHHOTO HAOIIOJACHUS, UCCIIEIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakkKe BBIIBUTATh
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISAT lepuimthl MH(OpMAIMU, JaHHBIX, HEOOXOAMMBIX i OTBETa Ha
BOMIPOC | /ISl pEIICHUS 3a/1a4H;

BBIOMpaTh MH(OPMALMIO W3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPHPETUPOBATh MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hopm
IpEeICTaBICHNUS;

CTPYKTYpUpOBaTh WH(GOPMAIMIO, TPEACTABIATH €€ B pa3IudHbIX (popmax,
WJUTIOCTPUPOBATH IpapUUecK;

OILICHMBATh HAAEKHOCTh MH(OPMALIMU [0 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBMM C YCJIOBHSIMH U
LeJISIMUA OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y pEUICHUs 3a/1a4i, KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XoA€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBl,
npo0OJieMbl, perraeMoi 3aaur, BbICKA3bIBaTh UCH, HAIICJICHHbIC HA MOUCK PEIICHUs,
CONOCTABJSATb CBOM CYXKIECHUS C CYXICHUSMHM JAPYIMX YYaCTHHKOB JHAJIOTa,
oOHapyKHUBaTh PA3IUUYUE U CXOACTBO MO3UIINI, B KOPPEKTHOU PopMe popmMynrpoBaTh
pa3HoOrIacus, CBOM BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEIICHMS 3a7add, HSKCIIEPUMEHTA, HCCIIEIOBaHUs,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (QopMaT BBICTYIUICHUS C Y4€TOM 3aaay
pe3eHTalli U 0COOEHHOCTEN ayJUTOPHUH.

PeryisiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe AeiCTBHSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJTOPUTM pELIECHUs 3a7aud, BbIOMpATh CHOCOO pElIeHUs ¢
Y4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT !



BJIa/IETh HaBBIKAMH IMO3HABATEIbHON pe(IeKCHU KaK OCO3HAHUS COBEPIAEMBbIX
JICHUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3yIbTaTOB, BIAJETh CIIOCO0AMU
CaMONPOBEPKH, CAMOKOHTPOJI IpoIecca M pe3yJibTaTa PEHIeHUs MaTeMaTUYeCKON
3a]1a4u;

OPEIBUIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IPHU PEUICHUM 3ajauu,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHUE PE3y/IbTaTa LIEJIU U YCIOBUSAM, OOBACHATH MPUUYMHBI
JOCTUKEHUSI WU HEIOCTHKEHUS pPE3YyJbTaTOB JESATEIBHOCTH, HAaXOJUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSATEJIBHOCTD:

MMOHUMAaTh M HCIOJb30BaTh NPEHMMYIIECTBA KOMAHIHOM W WHAUBUIYAIbHON
paboThI NP pelIeHUH Y4eOHBIX 3a]a4, MIPUHUMATh 1I€JIb COBMECTHOM JAESITEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3alMl0 COBMECTHOH paboOThl, paclpenensTh BUABI padorT,
JOrOBapUBaThCA, OOCYX JaTh NpoLEecC U pe3yiabTaT paboThl, 0000UIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyHNOBBIX (opmax paboTel (0OCyXkIeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U MHBIE), BBIIOJIHATH CBOI YacTh pabOThl M KOOPAMHUPOBATH
CBOM JIEUCTBUS C IPYTMMHU YWICHAMH KOMAaHJIbl, OLIEHUBATh Ka4e€CTBO CBOErO BKJIAJA B
001U TPOIYKT MO KPUTEPHUAM, C(POPMYINPOBAHHBIM YUYACTHUKAMH B3aWMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJjacce oOydaronuics TMOMYYUT CIAEAYIOUINE
IPEeIMETHBIE PE3YJIBTATHI MO OTJAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca
«MaremaTuka»:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh TOHATHUAMH: PAIUOHAIBHOE 4YHCIO, OECKOHEUHas
nepuoAndecKkass  ApoOb,  NPOILEHThI, HUPPANMOHAIBHOE  YHUCIO, MHOXKECTBA
palMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTH APOOH U MPOIEHTHI JUIsl PEIICHHS MPUKIIATHBIX 3a7a4 U3 Pa3TUIHBIX
OTpacier 3HaHUU U PeajbHOU KU3HU;

MPUMEHSITh NPUOTMKEHHBIE BBIUUCICHUS, MPABUJIa OKPYTJICHUS, MPUKUIKY M
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;

CBOOOJHO  OMEpHUpPOBATH TMOHATHEM: CTENEHb C IEJBIM  TOKa3aTeseM,
WCIIOJIh30BaTh TOAXOMSAIIYI0 (OPMY 3amuCH EUCTBUTEIBHBIX YUCET IS PEIICHUs
NPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJHO OMNEPUPOBATH MOHATHEM: apU(PMETUYECKHM KOpPEHb HaTypaJlbHON
CTEMEHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM MTOKA3aTeIIeM;



CBOOOZHO OMEpUpOBaTh MOHATHSAMH: Jorapudm uucna, JECATHUHBIE U
HaATypaJbHbIE JIOTAPU(PMBL;

CBOOOZHO OMEpUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TaHIEHC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHITUSMH: APKCUHYC, APKKOCHHYC M apKTAaHIM€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH TOHITHSAMU: TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh Pa3JIMYHbIE METOJAbl pEHICHHs palMOHAIbHBIX U JPOOHO-
PAlMOHAIIBHBIX YPABHEHUM, IPUMEHITh METOJ HUHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHON IEepEMEHHOM,
MHOTOUIEH C LEJIbIMH KO3 PUIIMEHTaMHU, KOPHU MHOTOYJICHA, MPUMEHSTH JeJICHUE
MHOI'0YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera niis pereHus
3a/1ad4;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: CUCTEMA JIMHEWHBIX ypaBHEHUH, MAaTpULa,
ONPEAECTUTENIb MATPHUILIBI 2 X 2 U €ro TEOMETPUUYECKUN CMBICI, UCTOJIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 1 BBIYUCIECHUS €ro 3HAYEHUs, IPUMEHATh ONPENEIUTENN IS
pELIECHNsT CUCTEMBl JIMHEHWHBIX YpPaBHEHUW, MOJEIMPOBATh pEaJbHbIC CHUTYallUU C
IIOMOUIBIO CHUCTEMBI JIMHEMHBIX YPAaBHEHHW, HCCIENOBATh MOCTPOCHHBIE MOJEIHN C
ITOMOUIBIO MaTPUI] ¥ ONPEEINUTENIEH, NHTEPIIPETUPOBATH ITOJYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU JJIs TpeoOpa30BaHUsl BhIPAKEHUM;

BBINOJIHATH MPEOOPA30BAHUS YUCIIOBBIX BBIPAXKEHHUH, COJEPKAIMX CTENEHU C
paLMOHAIIBHBIM [10KA3aTeIIEM;

MCIIOJIb30BaTh CBOMCTBA JorapudMoB [jisi MpeoOpa3oBaHUs JOrapupMHUUECKUX
BBIPAXXEHU;

CBOOOZHO OIEpPUpPOBaTh MOHATHUSAMHU: HppalOHAIbHbIE, I1OKa3aTelbHbIE U
JorapuMHUUECKUe YpaBHEHHs, HAXOAUTh MX PEIHICHHUS C MOMOUIbI0 PaBHOCHIIBHBIX
NIEPEXOJIOB UIIN OCYIIECTBJISAS IPOBEPKY KOPHEW;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHEe (OopMyIbl AJid MpeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUM;

CBOOOZHO  OMEpUpPOBAaTh  TOHATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
NPUMEHATh  HeoOXoAumble  (QOpMyabl  AJsl  pEHIeHHs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHNN;

MOJIEJIUPOBATh PeabHbIe CUTYALIMH Ha SI3bIKE aJIreOpbl, COCTABIATh BhIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3aJ1a4H, UCCIEI0BATh ITOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM amrmapaTa anreOphl.

DOyHKUMU ¥ rpauKu:



CBOOOZHO OMEpPUPOBaTh MOHATUAMU: (YHKLHUSA, CHOCOOBI 3agaHus (PyHKIHH,
B3aMMHO OOpaTHbIe (QYHKUWHU, KOMOO3UIMS (YHKIHUHM, rpaduK (QyHKINH, BBITOIHITH
aIIeMEHTapHbIe MpeoOpa3oBaHus rpaduKoB (YHKIIHI;

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: OO0JACTH ONPEACNICHUS M MHOXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIINH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBaTh TMOHATUAMU: UETHBIE U HEu€THble (DyHKUUH,
nepuoandeckre (yHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCUMyMBI U
MUHUMYMbl (QYHKIMH, HauOosblllee M HauMEHbIIee 3HadeHue (yHKIMUM Ha
IPOMEXKYTKE;

CBOOOZIHO ONEpUPOBATH MOHATUSAMU: CTENEHHAs (PyHKLHSA C HaATypaJbHbIM U
LEeJIbIM TOKa3aresieM, rpaduK CTENEHHOHM (QPYHKUMU C HATypajJbHbIM H LEJIbIM
nokasateseM, rpauk KOpHS N-OM CTENEeHW Kak (PYHKUUMU OOpAaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTU4Has M ApOOHO-IMHENHHas
(yHKUMHU, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEpUpOBaTh MOHATUSMHU: T[OKa3zaTeabHasi W Jiorapudmuyueckas
(yHKUIMU, WX CBOMCTBA W TpadUKH, HUCIONB30BaTh WX TIpaduKu I pEHICHUs
YPaBHEHUN;

CBOOOZIHO  ONEpUpOBaTh MOHATHSAMH: TPUTOHOMETPHUUYECKAss OKPYXKHOCTb,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIIUN YUCIOBOI'O apIyMEHTa;

MCTIOB30BaTh rpaduku GYHKIUN SISl UCCIEA0BAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU pEelIeHUH 33a4 U3 JAPYruX Y4eOHbIX NMPEAMETOB U pealbHOM KU3HU, BbIpaXaThb
(opMysaMu 3aBUCUMOCTH MEXKAY BEIMUNHAMU;

Havyana maTeMaTH4eCcKoro aHajim3a:

CBOOOJHO OMNEpUPOBaTh MOHATHAMHU: apupMeTUyYecKass M TreoMeTpuuecKas
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAsl T€OMETPUYECKasl MPOTpeccusi, JIMHEHWHBIN U
HKCIMOHEHIIUATIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEJICTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCHM JIJIsi PEIICHMs] pealbHbIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOJHO OMNEPUPOBATH MOHSTHSIMU: TOCIEAOBATENIBHOCTh, CIIOCOOBI 3aJaHus
IIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W  OTPAaHUYEHHBIE IOCJIEJOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apPOKJCHUSI MAaTEeMAaTUYECKOT0 aHalM3a Kak aHaiu3a 0ECKOHEYHO
MaJIbIX;

CBOOOZIHO ONEPUPOBATH MOHATUSMU: HENPEPbIBHbIE (DYHKIUHU, TOUKHU pa3pbiBa
rpaduka QyHKINH, aCUMITOTHI Tpaduka QPyHKINY;

cBOOOZHO OMNEpUpOBaTh MOHATHEM: (YHKLHSA, HENpepblBHAsS Ha OTPE3KE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH AJISl peLICHU 3a/1a4;

CcBOOOJHO ONEpUPOBATH MOHATUSAMU: MEpBasg U BTOpas MPOU3BOAHbBIE (PYHKIIMH,
KacaTenbHas K rpaduky QyHKIUU;



BBIYUCIISATh IPOU3BOIHBIE CYMMBbI, POU3BEICHUS], YACTHOTO U KOMITIO3UIUHU JIBYX
(GyHKIINN, 3HaTh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHIA;

WCIIOJIB30BaTh TEOMETPUUCCKUI W (U3MUECKHH CMBICT TIPOWU3BOMHON IS
penieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEpaIliy HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIM ammapaTr [Jis OMHCAaHUs pealbHBIX
IIPOLIECCOB U SIBIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yU4EeOHBIX MPEIMETOB;

K xonmy 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OMEpUPOBATh TMOHSATUSMH: OINpEIEICHHE, TeopeMa, YpaBHEHUE-
CJIEICTBHE, CBOWCTBO MAaTEMaTUYECKOrO0 OOBEKTa, J10Ka3aTelIbCTBO, PABHOCHIIbHBIE
ypaBHEHUS U HEPABEHCTRBA.

CBOOOJTHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU CTEPEOMETPUM TIPU PEIICHUH
3a/1a4 U NMPOBEJICHUH MAaTEMATUUECKUX PACCYKICHHUII;

MPUMEHSATh AKCUOMBI CTEPEOMETPUU M CJIEACTBUS W3 HUX TMPU PEHICHUU
r€OMETPUYECKUX 3a/1ay;

KJIacCU(UIIMPOBATh  B3aWUMHOE  PACIOJIOKEHHE TPSMBIX B  IIPOCTPAHCTRE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTENW B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH TOHATHUSIMHU, CBSI3AHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEX]1y TPSIMBIMU B MPOCTPAHCTBE, MEXKY MPSIMOU U MIIOCKOCTHIO;

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

CBOOOJTHO pacCIiO3HAaBaTh OCHOBHBIC BBl MHOTOTPAaHHUKOB (IIpU3Ma, MUpamMuja,
PSIMOYTOJIbHBIN Tapasijiesienumne, Kyo);

KJ1acCcu(UIIMPOBATh MHOTOTPAHHHUKH, BEIOUpAsi OCHOBaHUS JJI KJIacCU(PUKAIIHH;
CBOOOJHO OINEpUPOBATHh MOHSATUSMH, CBSI3aHHBIMU C CEYEHHEM MHOTOIPAHHUKOB
MJIOCKOCTHIO;

BBITIOJIHATH MapaJijIeNIbHOE, IEHTPAIBbHOE W OPTOTOHAIBHOE TPOEKTUPOBaHUE (PUTYD
Ha TJI0CKOCTh, BBITIOJHATH H300pakeHus1 (PUTYyp Ha TUIOCKOCTH;

CTPOUTh CEYEHUS MHOTOTPAHHMKOB Pa3JIMYHBIMM  METOJIaMH,  BBITIOJIHSIThH
(BBIHOCHBIE) IUIOCKHME YEepTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y;

BBIYUCIIATh IUIOMIAM [MOBEPXHOCTEW MHOTOIPAaHHUKOB (IIpu3Ma, NUpaMuja),
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYTT;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOJHO  OMEPUPOBATH  TMOHSATHUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJIHATDH JICUCTBUS HAJl BEKTOPaMU;



pemarh 3aJayd Ha JOKAa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHMM M HAXOXKICHUE
F€OMETPUYECKUX BEIUYHMH, MPUMEHSAS M3BECTHBIE METOJbl MpPU PEIICHUH
MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO ¥ BEICOKOI'O YPOBHS CIIOKHOCTH;

IPUMEHSTH IIpOCTENIINE IIPOrPaMMHBIE cpeactea M IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a/1a4;
U3BIIEKAaTh,  MpeoOpa3oBbIBATH U UHTEPIPETHUPOBATH  HHPOpMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEJCTABICHHYIO Ha 4yepTexax |
PUCYHKAaX;

OPUMEHATh TOJYyYCHHBIC 3HAaHWSA Ha IPAKTUKE: CPABHUBATH W AHAIU3UPOBATH
peanbHbIe CUTYyallud, IPUMEHSATh U3yYECHHBIE ITOHATHUS B IIPOLIECCE ITOMCKA PEIIEHUS
MaTeMaTU4ecku C(HOPMYJIUPOBAHHOW MPOOJIEMBI, MOJIECIUPOBATH  pEaJbHbIE
CUTyalluH Ha S3bIKE TEOMETPHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MOHATUN U TEOpeM, amnmnapara aareOpsbl, peuarhb
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIINYNH;
MMETh NPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTABHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniry 10 kiacca 1o BEpOATHOCTH U CTATUCTHKE 00YYarOUIUICS HAYUYUTCS:

CBOOOJTHO OTIEPUPOBATh MOHATUAMU: Tpad, MIIOCKUiA rpad, CBA3HBINA rpad, MyTh B
rpade, 11enb, LUK, 1ePEBO, CTENEHb BEPUINHBI, I€PEBO CIYYailHOrO SKCIIEPUMEHTA;

CBOOOJHO OMEpUPOBATh MOHATUAMM: CIYYalWHBIM HIKCIEPUMEHT (OIMbIT),
ClIydyailHOE COOBITHE, AJIEMEHTApHOE CIydailHo€ COObITHE (PJIEMEHTApPHBIA HCXON)
CJIy4aiilHOTO OIbITA, HAXOAUTh BEPOSATHOCTU COOBITUH B OIBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxoJUTh W (OPMYJIHPOBATH COOBITHUS: TEepeceyeHre, OOBCAMHEHUE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY, UCIIOJIb30BaTh AUarpaMMsbl Jiliepa,
KOOPJIMHATHYIO MPSMYIO Uil pEUIeHUsl 3a]lay, MOJb30BaThCs (POPMYIJION CIOKEHUS
BEPOSATHOCTEN 11 BEPOSITHOCTEH BYX U TPEX CIy4YallHBIX COOBITUH;

OIEPUPOBATh TOHATUSAMM: YCIOBHAS BEPOSITHOCTb, YMHOKEHHME BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSA, AEPEBO CIYYAHHOTO IKCIEPUMEHTA, HAXOAUTH BEPOSITHOCTU
COOBITHH C MOMOIIBIO ITpaBUiIa YMHOXKEHUS, I€pEBa CIyYailHOTO OMbITA, UCIIOJIb30BATh
dbopMyiy NOJIHOM BeposATHOCTH, (popmyny bailieca npu peuieHun 3agad, onpenessaTh
HE3aBHCUMOCTh COOBITHH 1O (hopMyJie U MO OpTaHU3AIMH CIYyYailHOTO SKCIIEPUMEHTA;

NPUMEHSTh HW3YYCHHbIE KOMOMHATOpHBbIE (OpPMYNbl Ui  NEPEUUCIICHUS
AJIEMEHTOB MHOKECTB, 3JIE€MEHTApHBIX COOBITUN CIIy4ailHOrO OMbITa, pElIeHUs 3aaad
110 TEOPUU BEPOATHOCTEN;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMH: OWHAPHBIN CITyYalHBIN OMBIT (MCIBITAHUE),
yCIleX W HeyJaya, HE3aBUCHMbIE MWCIBITAHUS, CEpUs MCHBITAHUM, HAXOAUTh
BEPOSATHOCTH COOBITUN: B CEPUH UCIBITAHUIN IO MIEPBOTO yCIeXa, B CEPUM UCTIBITAaHUI
bepHnynnu, B ombiTe, CBA3aHHOM CO CIy4allHbIM BBIOODOM U3 KOHEYHOH
COBOKYITHOCTH;



CBOOOJTHO OMEPHUPOBATh TMOHATHSIMH: CIydailHas BEJIWYWHA, paclpeeiicHue
BEPOATHOCTEW, JAuarpaMma paclpejeieHus, OuHapHas ciaydailHas BeJIUMYMHA,
reOMETpUYECKOEe, ONHOMHUAIILHOE pacIpeiesiCHUE.

K xonnmy oOyuenuss B 11 KkJjacce o0OydamOUIuiics TMOIYYUT CIEAYIONIUE
MIPEAMETHBIE PE3YNIbTATHI [0 OTJEIBHBIM TEMaM pabodeil mporpaMMbl y4eOHOTO Kypca
«Maremarukay:

Yuciia v BbIYUCTICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATHUAMH: HATYPAIbHOE W IEJI0€ YHMCIIO, MHOXKECTBA
HaTypaJbHbIX MW LEJbIX YUCEJ, UCIIOJIb30BATh NPHU3HAKU JECIMMOCTH LEIBIX YHUCEN,
HOJl m HOK mnHarypanbHBIX 4YMCENn [ pPEUICHUS 3a1ad, NPUMEHATH aJTOPUTM
EBxnuna;

cBOOOZIHO OmepupoBaThb NOHSITHEM OCTaTKa IO MOJIYJIO, 3alUChIBAThH
HaTypaJbHbIE YHCJIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOYXECTBO
KOMILUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKON (PopMe, BBINOIHATH apU(PMETHUYECKHE ONEpalud C HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHUSIMHU: HMpPpALMOHANbHBIC, TOKa3aTelbHbIE U
JorapuMHUUEcKre HEpaBEHCTBA, HAXOAUTh UX PELIECHUS C MOMOLIbI0 PaBHOCHIIBLHBIX
[IEPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEN NMPU PEIIEHUU TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOJHO  ONEPUPOBATH  TMOHITHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO,
NpUMEHATh  HeoOxoaumble  (GOpPMYJbl  JUIsl  pEUIEHUST  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATHAMH: CHCTEMa U COBOKYNHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEW palHMOHAIBHBIX, HMPPALMOHAIBHBIX, MOKA3aTENbHBIX H
norapu(pMUUECKNX YpaBHEHUIN U HEPABEHCTB;

peliaTh palroHalibHbIe, UppallMoOHaIbHbIE, TOKa3aTeNIbHbIE, ToTapu(PMUUECKIE U
TPUTOHOMETPHUUYECKNE YPABHEHUS U HEPABEHCTBA, CONEPIKAILAE MOIYJIM U IapaMETPBI;

OpPUMEHATh Tpaduueckre METOIbl ISl pelleHUs YPaBHEHHW W HEPaBEHCTB, a
TaKKe 3aJ1a4d ¢ mapaMeTpaMu;

MOJIETTUPOBAThH PEAIbHBIE CUTYallU Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKECHUS,
YpPaBHEHMS, HEPAaBEHCTBA W HUX CHUCTEMBbI II0 YCIOBHUIO 3aJa4H, WCCIEN0BATh
MOCTPOCHHBIE MOJENM C HCIOJb30BAHHEM arfmapara aiareOpbl, WHTEPIPETHPOBATH
NOJIYYEHHBIN PE3YIIbTAT.

DOyHKUUM U TpaduKu:



CTpOUTh TpadUKU KOMIO3ULIMU (PYHKIUA C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICTOBAHMS M CBOMCTB KOMIO3HUIIMU ABYX (QYHKIUH;

CTPOUTH TreoMeTpHueckre o0pa3bl YpaBHEHHUU M HEPABEHCTB HA KOOPIMHATHOMN
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: T'pa)UKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (PYHKIMH A7 MOJAETUPOBAHUS U HCCICNOBAHUS PEalIbHBIX
MIPOLIECCOB.

Havyana maTeMaTH4eCKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIENOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U
KCTPEMYMBI;

HaxoJIUTh HauWOOJIbllIeE M HAaMMEHbIIEEe 3HAYECHHsI (PYHKUIMU HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJAHYIO JUISI HAXOXKIACHUS HAWIYYIIEr0 pEIICHHS B
IOPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHUX, 3a/adax, I ONpPEIeICHUS
CKOPOCTH U YCKOPEHHUSI MPOLECCA, 3aJaHHOT0 (POpMYIION U TpaduKoM;

CBOOOJHO ONEpPUPOBAThH MOHATUSAMU: NEPBOOOpa3Hasi, ONpPEAEIEHHbIA HHTErpal,
HaxOJIUTh MEPBOOOPAa3HbIE 3JIEMEHTAPHBIX (YHKIHMI M BBIYUCIATH HHTErpai Io
dbopmyne Herorona-JletiOHuia;

HaXOAMTH IJIOLIAAN TUIOCKUX GUTYp U 0OBEMBI TEN ¢ TOMOIIBIO HHTETpaa;

MMETh TMPEACTaBICHUE O MaTeMaTH4YeCKOM MOJICIUPOBAHUM Ha MpUMEpe
cocTaBiieHus TuPdepeHInaNbHbIX YPAaBHEHHUI;

pemiath NPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHYECKOTO H
(pu3nyecKkoro xapakrepa, CpeCcTBaMi MaTEMaTHYECKOTO aHaAIM3a.

K xoniy 11 k1acca 1mo reomeTpun 00ydaromuics HayIuTCs:

CBOOOJHO  OMEpUpOBaTh TMOHSATUSMHU, CBSI3aHHBIMH C  LWJIUHAPUYECKOU,

KOHUYECKOU U C(HeprUUECKOil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTYYEHUS;

ONEpUPOBATh TMOHATHSMH, CBS3aHHBIMM C TE€JIaMH BpPAILICHUS: LHIMHIPOM,

KOHYyCOM, c(pepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (HUIMHAP, KOHYC, cepa u 1map) U oOBSICHATH

CIOCOOBI MOJTYYEHUS TE BPAILICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(Pephl U MIIOCKOCTH;

BBIYMCIISITH BEJIMYMHBI AJIEMEHTOB MHOTOIPAHHMKOB W TEJ BpallCHMUS,
O0OBEMBI W IUIOIIAAM TOBEPXHOCTEW MHOTOTPAaHHMKOB M TEJ BpallleHHUs,
r€OMETPUUYECKUX TEJ ¢ TPUMEHEHUuEM (HopMyJT;

CBOOOZHO ONEpUPOBAaTh IOHATUSMHU, CBSI3aHHBIMU C KOMOMHALUSMU TeJ
BpallleHWss M MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cdepy u
OMHCAaHHBIM OKOJIO cdepbl, cdepa, BHHCAHHAE B MHOTOTPAHHUK WM TEJIO
BpaLIEHUS;

BBIUMCIIATh COOTHOLIEHUS] MEXIYy IUIOIIAAAMU MOBEPXHOCTEH U 0O0BEMaMu
IIOJIOOHBIX TEI;



n300paxaTh U3ydyaeMble (PUTypbI, BHITOIHATH (BBIHOCHBIE) TIOCKUE YEPTEKU
U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUCHHS TeJ BPAIlICHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATL U IPEOOpPa3oBbIBATE HHPOPMALUIO O
IPOCTPAaHCTBEHHBIX TEOMETPUUECKUX (PUTypax, IPEICTABICHHYIO Ha YepTeXKax U
PUCYHKaX;

cBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBINOJIHATH ONEPALIUN HaJl BEKTOpaMH;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

pelaTh reOMETPUUECKHUE 3a/1a4l Ha BBIYMCIICHUE YIJIOB MEXY NMPSMBIMHU U
MJIOCKOCTSIMU, BBIYMCIIEHHWE PACCTOSHUM OT TOYKHM A0 TUIOCKOCTH, B IIEJOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;

CBOOOZHO ONEpPUPOBATH TOHATUSMHU, CBSI3AHHBIMH C JBUXKCHHEM B
IPOCTPAaHCTBE, 3HATh CBOWCTBA JABU)KCHU;

BBITIONHATh HM300paKE€HUsST MHOTOTPAaHHMKOB M TEJ BpalleHUs Tpu
napajuieIbHOM TEepeHOoCce, IEHTPaTbHOW CHMMETPHH, 3€pKabHOM CHUMMETPHH,
[IpH IOBOPOTE BOKPYT MPSIMOH, MpeoOpa3zoBaHus MOA00US;

CTPOUTH CEYEHUs] MHOTOTPAHHUKOB W TeJl BpAlllEHUs: CEYeHMs LUIUHApa
(mapannenbHO M MEPHEHAMKYJSIPHO OCH), CEUeHHUs KoHyca (mapajulesibHbIe
OCHOBAHUIO U MIPOXO/ISIINE Yepe3 BEPINHY), CEUCHHUS I1apa;

UCTIONIb30BaTh METOJBI TIOCTPOCHHUS CEUYEHHWH: METOJ CJIEeIO0B, METO/
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ TEPEHOCA CEKYILEN TIIOCKOCTH;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

OPUMEHATh TeOMEeTpUyYecKue (axkThl s pEIIeHUsS CTEPEeOMETPUUECKHUX
3aa4, TPEANOJaraloIuX HECKOJIbKO IIaroB PpEHIeHHs, €ClId  YCJOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemiath 3aJayd  Ha JIOKA3aTeIbCTBO MAaT€MaTUYECKUX OTHOILIEHUH U
HAXO0X/ICHNE T€OMETPUYECKUX BEITUUNH;

NPUMEHATh MPOrPAaMMHBIE CPEICTBA W ODJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPUUECKHX 3a7ad;

NPUMEHSATH MMOJYYCHHBIE 3HAHUS Ha MIPAKTHUKE: CPAaBHUBATh, aHAIM3UPOBATH U
OLICHHMBATh pPEaJbHbIE CUTYyallud, MPUMEHSATh H3YyUYEHHBIC MOHSITHS, TEOPEMBI,
CBOMCTBa B MpoIlecCe MOMCKA PEIICHUs MaTeMaTHYecKd CHOpMYIUPOBAHHON
npoOieMbl, MOJAETUPOBATh peajbHbIE CHUTYyallMd Ha S3BIKE T'C€OMETPHH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM TI'€OMETPUYECKHUX
MOHATUM W TeOopeM, ammapara aireOpbl, pemarb MpaKTHUYEeCKHe 3a/adi,
CBSI3aHHBIE C HAXOXJICHUEM I'€OMETPUUECKUX BEJIINYHH;

UMETh TPEACTaBleHUs OO0 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUU Kak
COCTAaBHOM 4acTH (pyHJaMEHTA Pa3BUTUS TEXHOJIOTHH.
K koHny 11 k1acca 1o BEpOATHOCTH U CTATUCTUKE 00YYAIOIIUNCSA HAYYUTCS:



ONEPUPOBATH TMOHITUAMHU: COBMECTHOE pACHPENECICHHUE ABYX CIy4YalHBIX
BEJIMYMH, WCIOJB30BaTh TAOJMIy COBMECTHOTO pacHpenesieHUus IBYX CIIyYailHBIX
BEJIMYMH JUIS BBIJCICHUS PACHPENCIICHUS KaXJOW BEJIMYMHBI, OINPEICIICHUS
HE3aBUCHUMOCTH CIyYallHbIX BEJIUYNH;

CBOOOJHO OIEPUPOBATh IOHATHEM MAaTEMATHYECKOTO OXHUIAHUS CIy4yalHOU
BEJIMYUHBI (pacpe/ieiieHus), IPUMEHAITh CBOMCTBA MAaTEMAaTUUECKOTO OXUIAHUS MPU
pEeIIeHNN 3a/ad, BBIYHCIATh MaTEMaTHYECKOE OXHIaHWEe OWHOMUAIBLHOTO U
F€OMETPUYECKOTO PaCIIpe/ICIICHUN;

CBOOOJHO ONEpPUPOBATh MOHSATUSIMU: JUCIIEPCHS, CTaHJIAPTHOE OTKJIOHCHHUE
CIy4YalHOM BEJWYMHBI, IIPUMEHATH CBOWCTBA JUCIEPCHUM CIYYaWHOW BEJIWYUHBI
(pacopenenieHusi) TpU PEIICHUH 3a7ad, BBIYUCIATH AUCHEPCUI0 W CTaHAApPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHUAIBHOTO PaclpeiesICHU;

BBIYUCIIATh BBIOOPOUYHBIC XapaKTEPUCTHUKU TO JIAHHOW BBIOOPKE M OIICHUBATh
XapaKTepUCTHUKH  T'eHEpPaJIbHOM  COBOKYMHOCTH  JIAaHHBIX 110  BBIOOPOYHBIM
xapakTepucTukaM. OILIEHHUBaTh BEPOATHOCTU COOBITUA M MPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUMOTESBI, MTOJIB3YSICh N3YUYEHHBIMU PACIIPEICIICHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC « Anredpa u HayaJia aHAJIH32»

KosmuecTBo yacos JJIeKTPOHHBIE
Ne  HaummeHoBaHme
HpaKTI/I (HH(l)pOBLIe)
n/  pa3jeiioB U TeM KoHTpoJibH
Bcero YyecKue o0pa3oBaTejibHbIE
n NMPOrpamMMbl ble padoThI
padoThI pecypcsl
MHoXxecTBO
I[CﬁCTBHTGJIBHBIX YHUCCII.
MHOro4ieHsI.
1 p HOTORICHE 24 1 0 https://resh.edu.ru/subje
ALMOHATIBHRIC ct/lesson/4726/start/
YpaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JMHENUHBIX YpaBHEHUN
D al .
2 CyHKHHH qu)p Puicn 12 1 0 https://resh.edu.ru/subje
TCMCHHAT QYHKIHA ¢ ct/lesson/5540/
LIEJIBIM TOKa3aTesieM
Apudmernaeckuit
KOpEHb N-0M CTEIEHHU. https://resh.edu.ru/subje
3 15 1 0
Hppanmonanbubie ct/lesson/5498/
YpaBHEHUS
IlokazarenbHas
4 GyHKIUS. 10 1 0 https://resh.edu.ru/subje
IToxa3aTensHEIE ct/lesson/3841/
YpaBHEHUA
Jlorapudpmuueckas
5 GyHKIUS. 18 1 0 https://lib.myschool.edu
Jlorapudmuueckue .ru/content/5049
YpaBHEHUA
T
6 PHTOHOMETPHHICCKIE 99 1 0 https://resh.edu.ru/subje
BHIPDKCHHA 1 ct/lesson/4733/
YpaBHEHUA
ITocnenoBarenbHOCTH U https://resh.edu.ru/subje
7 10 1 0
mporpeccuu ct/lesson/4925/
HenpepsiBHbIE https://resh.edu.ru/subje
8 20 1 0
¢ynkuuu. [IponsBoaHas ct/lesson/6112/
IToBTOpEHME,
9 000011eHNE, 5 2 0
CHCTEeMaTH3alus 3HaHUH
OBHIEE KOJIMYECTBO
- 136 10 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/3841/
https://lib.myschool.edu.ru/content/5049
https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/4925/
https://resh.edu.ru/subject/lesson/4925/
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/6112/

«I'eomeTpus»

KosauuecTBo yacoB DJIeKTPOHHBIE
Ne  HaummeHoBaHue
IMpakru (undposbie)
n/  pa3ueioB U TeM KoHnTpobH
Bcero YyecKue o0pa3oBaTejibHbIE
1| NMPOrpaMMbI ble padoThI
padoThI pecypchl
BeeieHe B https://lesson.academy-
23 1 0 content.myschool.edu.ru
CTEPEOMETPHIO 102.3/11
B3anmuoe https://lesson.academy-
PaCTOIOKEHUE MPSIMBIX 6 0 0 content.myschool.edu.ru
B IIPOCTPAHCTBE /02.3/11
[TapannenpsHOCTH https://lesson.academy-
NPSIMBIX M IJIOCKOCTEH B 8 0 0 content.myschool.edu.ru
MIPOCTPAHCTBE /02.3/11
[IeprieHAMKYIAPHOCTH https://lesson.academy-
MPSIMBIX U IJIOCKOCTEH B 25 1 0 content.myschool.edu.ru
MPOCTPAHCTBE /02.3/11
https://lesson.academy-
VYTIIbI U paccTOSTHUS 16 0 0 content.myschool.edu.ru
/02.3/11
https://lesson.academy-
MHororpanHuku 7 0 0 content.myschool.edu.ru
102.3/11
BekTopbl B https://lesson.academy-
P 12 1 0 content.myschool.edu.ru
MIPOCTPAHCTBE 102.3/11
[ToBTOpEHME, https://lesson.academy-
00001IeHNE 1 5 0 0 content.myschool.edu.ru
CHCTEMAaTH3alus 3HaHUH [02.3/11
OBIIEE KOJIMYECTBO 102 3 0
YACOB I10 [TIPOT'PAMME
BeposiTHOCTH M CTATHCTHKA
Ne KoaunuyecTBO 4acoB
HaumMeHnoBaHue JJICKTPOHHbIE
n Mpakrn  (uupposbie)
pa3esioB H TeM KonTtpoubsn
/ Bcero YecKue o0pa3oBaTe/ibHbIE
NPOrpaMMel bie padoThI
n paGorbl | pecypcsl
DJeMEeHTHI TEOpUn 3 0 0 https://ptlab.mccme.ru/s



https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://lesson.academy-content.myschool.edu.ru/02.3/11
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf

rpados

CityyaliHbI€ ONBITHI,

ystem/files/private/10
modul_1.pdf
https://ptlab.mccme.ru/s

2 CIIy4aifHbIE COOBITUS U 3 ystem/files/private/10
BEPOATHOCTHU COOBITHUIA modul_2.pdf
Onepanuu Haj
MHOKECTBAMH 1
coobITusiMH. C10KEHUE U https://ptlab.mccme.ru/s

3 YMHOXXEHHE ) ystem/files/private/10
BEPOSATHOCTEH. Y CIIOBHAS modul_3.pdf
BEPOSITHOCTb.

HezaBucumbie coOBITHS
DICMEHTHL https://ptlab.mccme.ru/s

4 4 ystem/files/private/10
KOMOWHATOPHKHU modul 4.pdf
Cepuu
IIOCJICO0BATCIIBHBIX

5 HcIbITannii. McipITanus 5 https://ptlab.mccme.ru/v
bepnymm. CnyyaitHsiii ertical
BBIOOP M3 KOHEUHOM
COBOKYITHOCTHU

https://ptlab.mccme.ru/s
O —— ystem/files/private/10

6 14 modul_7_sluchaynye v

pactpeAcICHIA elichiny_i_raspredeleni
ya_prodolzhenie.pdf
OBHLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
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https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
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https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf

11 KITACC «Auredpa u Ha4aJj1a aHAJIN3a»

Ne | HaummenoBanme
n/ pa3aesioB U TeM
n NporpamMmbl

KoauuecTBO 4acoB

Bcer

KonTpounb
HbIE

IMpakTnyeck

0 ue padboTbl

padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HccnenoBanue
1 (GYHKIMH C TOMOIIBIO
MPOU3BOAHOMN
[TepBooOpasnHas u
UHTerpal
I'paduxu
TPUTOHOMETPHUUECKHX
3 GbyHKIHH.
Tpuronomerpuyeckue
HEpaBEHCTBA

HppaumnonaneHsle,
IIOKa3aTeIbHbIE U
JorapupmMuUecKue
HEPaBEHCTBA

22 1

12 1

14 1

24 1

https://resh.edu.ru/subject
/lesson/3966/

https://resh.edu.ru/subject
/lesson/4924/

https://resh.edu.ru/subject
/lesson/6111/

5 KoMmnnexkcHbie unciia

10 1

https://resh.edu.ru/subject
/lesson/4115/

HarypanbHsle u niensie
qucia

Cucremsl
palMOHANbHBIX,
HppaLMOHATIBHBIX
IIOKAa3aTCJIIbHbBIX U
JoTapu(PMUIECKUX
YpaBHEHUI

8 3amauu ¢ mapaMeTpamMu

[ToBTOpEHME,
000011IEHHE,
CHCTEMAaTHU3alHs
3HAaHUM

10 1

12 1

16 2

https://resh.edu.ru/subject
/lesson/4145/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136 10

«I'eomeTpus»

Ne Haumenosanue

n/ pa3iesioB U TeM

KoaunuyecTBO 4acoB

Bcero  KonTpoubn

IpaxkTn

JJIeKTPOHHbIE
(undposbie)
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n MPOrpamMmmMbl ble padoThI YyecKue o0pa3oBaTe/bHbIE
padoThbI pecypcbl
P ———— https://lesson.academy-
15 0 0 content.myschool.edu.ru
I‘COMeTpI/ISI /023/11
IToBTOpEHME,
0oO1IEeHNE
000011IeHE U 15 1 0
cUCTEMaTH3aUA
3HaHUHI
O06BEM MHOTOTpaHHUKA 17 0
Tena BpameHus 24 1 0
Ilnomany moBepxHoOCTH 9 0 0
U 00BEMBI KPYTIIBIX TEJ
JIBrOKeHUs 5 0 0
[ToBTOpEHHE,
000011IeHE U
H 17 2 0
cucTeMaTu3anus
3HAHUH
OBIIEE KOJIMYECTBO 102 4 0
YACOB I10 ITPOTPAMME
BeposiTHOCTH M CTATHUCTHKA
Ne KoaudecTBo yacoB
DJIEeKTPOHHBIE
HanmenoBanue
n Mpaktn  (undpossie)
pa3aesioB H TeM KonTtpoubsn
/ Bceero Yeckue o0pazoBaTe/bHbIE
NPOrpaMMel ble padoThI
n padoThI pecypcbl
https://ptlab.mccme.ru/s
3aK0H OOJBIINX YUCET 5 0 1 ystem/files/private/11 k
lass modul 1 zbch.pdf
https://ptlab.mccme.ru/s
DIIEMEHTHI ystem/files/private/11 k
MaTeMaTUYECKO 6 0 1 lass modul 2 elementy
CTaTUCTHUKU matematicheskoy stati
stiki.pdf
HenpepriBHbie
o https://ptlab.mccme.ru/s
CﬂyanHLIe BCIINYHNHBI N A
(pacipenenens) 4 0 0 ystem/files/private/11 k
PACHpPEACIICHIA), lass modul 3 sluchayn
[10Ka3aTeIbHOE U ve velichiny 2.pdf
HOpMaJIbHOE
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pacrpeaenaeHus

https://ptlab.mccme.ru/v
ertical

4 Pacnipenenenue [lyaccona 2 0 1

CBSI3b MEXT
Y https://ptlab.mccme.ru/v

ertical

5 CITy4yaltHBIMH 6 0 1
BEJIMYMHAMU

https://ptlab.mccme.ru/s
ystem/files/private/11 k

O060061EeHNE U

6 . 11 1 0
cUCTeMaTHU3anus 3HaHUN lass modul 6 povtoren
ie.pdf
OBUIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.MatemaTuka: airedpa 1 HayaJla MaTeMaTUYECKOr0 aHalu3a, FTEOMETPHSL.
y4eOHUK 7151 00111€00pa30BaTe/IbHBIX Opranu3aiuii. ba3oBelil 1 yriryOnEHHbIN
ypoBHU. AnumoB III. A. Mocksa "IIpocBemienue".

2. Maremaruka: anreOpa v Ha4ajla MaTeMaTUYECKOTO aHaIn3a, TeOMETPHSI.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u
apyrue, AkunonepHoe oouectBo «M3natensctBo «IIpocBemienuey.

3. Teopus BEpOATHOCTEN M CTATUCTHKA. DKCIIEPUMEHTAIILHOE yueOHOe
nocobue

st 10 u 11 xmaccoB o6mieo0pazoBatenbHbix yupexaenut / FO. H. Tropun,
A. A. Makapos, U. P. Beicoukuii, 1. B. Amenko. — M.: MIITHMO, 2014. —
248c.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

1. AnekceeBa E. E. lnTepakTuBHBIE 71Ta00paTOPHO-TIPAKTUYECKUE

VY4eOnslii nmpeamet «MaremaTukay. YiyosieHHbI ypoBeHb, 10—11 kiaccsr:
MeToaudeckne pekomenaauuu ans yuureneit / E. E. AnekceeBa. — M.
OI'BHY «MuctutyT cTpareruu pazsutus oopazoanusi PAOy», 2023.
2.Pocnosa JI. O. Anekceesa E. E., byuko E. B., Kapamosa . 1. MaremaTtuka
(yrnyOnenHbiii ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111€TO

oOpa3zoBanHus: MeToanueckoe nocodue ans yuurens /JI. O. Pocnosa,



E. E. AnekceeBa, E. B. byuko u np.; oz pexn. JI. O. Pocnosoii. M.: ®I'BHY
«MHCTUTYT CTpaTeruu pa3BuTHs 00pa3zoBaHus», 2022 — 143 c. —
[D1eKTpOHHBIN pecypc]. —
URL.:https://edsoo.ru/Matematika_uglublennij_uroven_Realizaciya_trebovanij
_FGOS_osnovnogo_obschego_obrazovaniya Metodicheskoe posobie dlya u
chitelya.htm
3. Caaksn C.M., byry3os B. ®. TEOMETPUSA I[loypounslie pa3paboTku
10—11 xmaccrl. YuebHOe mocobue s 0011eo0pa3oBaTeIbHBIX OpPraHU3auM.
4. https://ptlab.mccme.ru/vertical
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1.Math.ru — [Dnextponnsriii pecypc]. — URL.: https://math.ru

2.Ilopran «EauHoe conepxanue 001Iero 00pa3zoBanusy. — [ DJIEKTPOHHBIM
pecypc]. —URL.: https://edsoo.ru/

3. Meronuueckue keiicel o marematuke. — ®I'BHY «MHcTuTyT cTpaterun
pasBuTHs oOpa3oBaHusm». — https://content.edsoo.ru/case/subject/6/

4. OTkprIThIi Oank 3aganuit ®UIIN.

5.Poccuiickas anekTpoHHas mkoia https://resh.edu.ru.

6. http://window.edu.ru/ DaekTponHas OMOIMOTEKA YYCOHUKOB U
METOJIMYECKUX MaTepuasoB

7. http://www.math.ru Marepuaisr mo mareMatuke B EWMHON KOJIICKITUN

u(POBBIX 00Pa30BATEIBHBIX PECYPCOB



8. http://www.bymath.ne t I'azera «MaremaTuka» M3mxareasckoro qjoma
«IlepBoe ceHTsAOps»
9. http://www.uztest.ru 3aga4u mo reoMmeTpuu: HHOOPMAITMOHHO-TTOMCKOBAS
crcremMa
10. http://www.problems.ru KommbioTepHast MaTeMaTHKa B IIKOJIC
11. http://school.msu.ru Maremaruka. IlIkona. Bynymee. Caiit yunrens
mareMatuku A.B. [lleBkuHa
12. http://www.etudes.ru Marematndeckoe oOpa3oBaHue: MPOIILIOE U
Hacrosiee. MHTepHeTOMOINOTEKA 110 METOIMKE MPENOAaBaHUsI MaTEMATUKU
13. http://www.exponenta.ru ITopran Allmath.ru — Bcs matemaTrika B 0THOM
MecTe
14.http://www.allmath.ru ITpuknagHas MmaTeMaTHKa: CIIPAaBOYHHK
MaTeMaTHIEeCKHUX (DOPMYJI, MPUMEPHI U 3a1a4H C PEIICHUIMU
15. http://math.rusolymp.ru 3agaunuk 1uist MOATOTOBKH K OJIMMITHAJIaM TI0
MaTeMaTHKe
16. http://tasks.ceemat.ru 3annmareapHas MareMaTuka — OQJIUMIIHAIbI, UTPHI,
KOHKYPCHI TI0 MaTeMaTHKE JIJISl IKOJIbHUKOB
17. http://www.math-on-line.com MaremaTn4ecKue OIMMITHAIBI IS
IIKOJIBHUKOB
18. http://www.olimpiada.ru Marematndeckue OJIMMITHAIbI U OJTUMITHAIHBIC
3aj1auu.

19. https://ptlab.mccme.ru/vertical



