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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSIMU anreOpsl M MaTeMaTHYECKOro aHajlu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTUI0, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TMOJYYEHHBIX  pPELICHWH, 3HAKOMSTCS C  [pUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHbIi Marepuall, CIIOCOOCTBYIOIINA
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTE€MaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIIMK U Tpadukuy, « YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKaTEIbHO-METOINYCCKUE JUHUU H3YYalOTCsl Ha MPOTSDKEHUHM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMH TeMaMd U paszjaenamu. JlaHHbIN
y4eOHBI Kypc SBISI€TCS HHTETPATUBHBIM, IIOCKOJIBKY OOBEeOuHseT B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBAlOT BcE Ooiee
IMIMPOKUM MaTeMaTHYECKUM aIllapaToM, Y HUX MOCIEeI0BaTeNIbHO GOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YEeCKyl0 MOJelb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYCHHbIE IPU U3YYEHUH y4eOHOro Kypca, AJis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpenHero oo1iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuupuyecKkue 3agaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHW HA MHOMKECTBE KOMIUJICKCHBIX YHCEL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynabTare oOyyaromuecs OBJAJAEBAIOT PA3JIMYHBIMM METOJAaMH  PEIIeHUs
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UcclieIoBaHNH (YHKIUN C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIAIHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKMX BBIPDAKCHMM, a TaKKE BBIPAXKCHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTel C  CHUMBOJBHBIMH  (opMamMu, MpPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKHU.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHOil ¢dopme: aHATUTHYECKOH, rpaduueckoit u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYr KaK MATEMAaTHYECKUX, TaK M IMPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI IpoleccoB. JlaHHas colepKaTelibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJladaxX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTH4ECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONITUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJE Pa3BUTHUS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNNA BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILUICHUS
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 MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOKIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETHU3UPOBATh  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 Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

MNOACHUTEJIBHASA 3AIINCKA

[eomerpust siBisieTcss OMHUM U3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
o0miero o0Opa3oBaHus, TaK KaKk 00€CIIeYnBaET BOZMOXKHOCTh U3yYEHUS TUCIUILIUH
€CTeCTBEHHO-HAYYHOW HAMpPAaBICHHOCTH W MPEIMETOB TYMAaHHUTAPHOTO IIHKIIA.
[TockonmbKy  JOrMYeCKOe  MbIIUIeHHe,  (opMHpyeMOe Tpu  H3yYCHUU



00y4aIOIUMUCS TIOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JOKA3ATEIHCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKIX
3aJa4, yMEHHE BBIABUTaTb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znyeckux 3aaay.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE HHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOyYaroumxcs mpu
U3Y4YE€HUU T€OMETPUHU, KaK COCTAaBJISIOLIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpopMaTuKa»  uyepe3  OoOecleuyeHWEe  BO3MOXKHOCTM  NPUOOpPETEHHUs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
cenn(PUUHBIX TEOMETPUH, U HEOOXOAMMBIX JUISl YCIIEITHOTO MPOo(hecCnoHaTbHOTO
00pa30BaHMsl, CBI3aHHOTO C UCTIOIH30BAaHUEM MATEMAaTHKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHue MpeACTaBIeHUsI 0 TEOMETPUHN KaK 4aCTH MUPOBOUM KyIbTYphI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBATh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXAIOIIEro MUpa, 3HaHKWE MOHATUITHOIO ammapara 1o pasaeiny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHU 3a/1aY;

dbopMUpOBaHNE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHWKH M Tela BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENIH;

(¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (GOpMHUpOBAHUE TOHWMAHHUS POJM AKCUOMATHUKH TIPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pellieHusl, YMEHUSI UX MPUMEHSThb, MPOBOJIUTH IOKa3aTENIbHbIE PACCYKICHUS B
XO/JI€ peUICHHs] CTEPEOMETPUUECKUX 3aJ1au U 3a]1a4 C MIPAKTUYECKUM COJCpKAaHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH
00OCHOBaHMM MaTEMATUUYECKUX YTBEP>KJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPILICHCTBOBAHME WHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaroNIXcsi, TO3HABATEILHON aKTHBHOCTH, MCCIICIOBATEIHCKUAX
YMEHMM, KpUTUYHOCTH MBIIIJIEHUS], UHTEpPECa K U3YUEHHUIO T€OMETPUHY;



dbopmupoBanre (YHKITMOHAITBHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUH:
YMEHUSI Paclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKM3HEHHBIX CUTYalMSIX W MPHU W3YYCHUU NPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBisaOTCs:  «lIpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIIIyOJIEHHOM ypOBHE OOYyYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOoi padoueit
MIPOTPAMMBI, PacHpeNeAEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YYaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISECT:

co3math  ycnmoBus i auddepeHunanuiu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOeclneyuTh yriayOJaeHHoe
M3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOTo penmera « MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEZIEINIO).

INOACHUTEJIBHASA 3AIIMCKA

VYueOHnblii kypc «BeposiTHOCTP M cTaTuCTUKa» YriayOJEHHOTO YpPOBHSA
SBIISIETCS. TMPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO Y4eOHOTro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro oO1ero oopazoBanusi. Y4eOHbIN Kypc



npenHasHaueH s GOpPMHUPOBAHUS Y 00YUAIOMIMXCS CTATUCTUYECKON KYJIbTYPHI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TporeccoB. [lpu u3yueHum kypca
o0Ooram@arwTcsi MNpPEJCTaBICHUS OOYyYalolUXCsi O METOJaX  HUCCIIEIOBAHMS
U3MEHUYMBOTO MHpPA, PaA3BUBACTCA TNOHMUMAaHUE 3HAYMMOCTH U  OOUIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperjieHue 3HaHW,
MOJIYYEHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, U
Ha pa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMM Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
Mmupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUIS. ~ ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMuecKMX  BEJIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTCS 0a30il i1 OCBOCHUSI BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIELHMAIBHOCTEW, HO TaKXe COLMAIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEILHON MEpe HUCIOJIb3YIOT ammapaT
aHanu3a OOJBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh YYEOHOro Kypca 3aHUMAaeT
oOCyXKJleHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
coziepkatesibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JJaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conpepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW JyIs1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEXKY 3HAUYCHUSIMU CIIy4alHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIILHON
JIMHUY 3aHUMAET U3yUYeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C MX HENPEPBIBHBIMM AHAJIOTaMU — MOKA3aTEIbHBIM M HOPMAJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIIy4YalHBIMHA BEIMYMHAMUA W
pacnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOy4YaloIIMXCd Ha ONUCAHUU W



U3YYECHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HETPEPHIBHBIX (QYHKIHI. OCHOBHOE
BHUMAaHHE YAEISIETCS NO0Ka3aTeIbHOMY U HOPMAJIIbBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 03HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONMCAaHUE DSTOM CBA3HM C IIOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH 3JIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TEMY «JlMarpaMMbl pacCeMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB ajreopbl U FEOMETPHH.

FEmé€ oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJlbHBIM JUIsl OyIylUIMX aOUTYypUEHTOB, MOCTYMAIOIINUX HA y4yeOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoautcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPKAHUE OBYYEHHUSA yuyeOHOro Kkypca «AJredpa u Hayajaa
MaTEeMaTHYEeCKOr0 aHAJIHN3a»

10 KITACC

Yucaa v BBIYMCICHUA

Pannonansabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. I[lpumeHeHue apoOGedt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JlelicTBuTenbHbIle yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYKMCIICHUS, TPABUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uensiM mnokaszarenemM. buHoM Hberotona. Hcenmonbe3oBaHue
noAXosAEeH (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMdOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHble U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHBbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelLIECHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOYJIEH C ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VMPpalHOHAIBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.
Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI peuieHus

Jorapu(pMUUECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPUYECKUE dbopMyIIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpUllbl 2X2, €ro TeOMETPUYECKHN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3aJ1ad C IMOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

@OyHkIus, crnocodbl 3amgaHus (QyHkuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [leproauyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKLHS C HaTypalbHBIM M LENbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIBHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMS MAaTeMaTHYECKOIO aHAIN3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN pocT. Yucno €. PopMyJia CI0KHBIX



MpOLECHTOB. lcronp30BaHME Mporpeccur [Uisd PEIICHUs pPeajbHbIX 3a]a4
MPUKJIAJHOTO XapaKTEpa.

HempeppiBHble (GyHKIIMM W WX CBOHCTBA. TOYkM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. [[narpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbhbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurma EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble umncna. AnreOpandeckas U TpPUTOHOMETpUYECcKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu ¢ KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEI IS PEIICHHS (PU3UUECKUX U TEOMETPUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIbHBIX U JOTaPU(MUYECKUX YPABHCHHM.



VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamu.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU, UHTEPIPETALUS [TOJTyUYECHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommozunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHU 3a1a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aJady M3 JIPYTUX YYEOHBIX
IIPEIMETOB U PEANBHON KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
skcTpeMymbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEINpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKIEHUS HAWIYYIIEero pEILICHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOPMYJION UITH TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHUs IepBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpana mno ¢popmyne Hotorona-JleiOuuna.

[IpumeHeHne uHTErpana s HAXOXKIEHUsS IUIOWAACH MIOCKUX (GuUryp u
00BEMOB T€OMETPUUYECKUX TEJl.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHInaTbHbIX
YPaBHEHHUM.

COAEPKAHUE OBYUEHMUS yuyeoHoro kypca «I'eomerpusp»
10 KIIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CcTepeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.



B3anMmHOE pacnosioKeHHe MpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
NapajulesibHble W CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapajlICIIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
U 1uockocTd. [lapanenbHoe M LIEHTpalbHOE NPOEKTUPOBAHUE, N300pa)kKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIBHOTO TNPOEKTHpoBaHUs. W300paxkeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIEIAbHBIE W IEPIEHIUKYISIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IIPsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

Yrael B NPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenunes; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBuwibHas W yceu€HHas nupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHei
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.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, AuaroHalid, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIONIA/lb OCHOBaHUIl, TeopeMa O OOKOBOl TOBEPXHOCTH NPSIMON MPU3MBIL.



[Tnomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOW IMHPAMUIBI,
TeopeMa O IUIOMIAIN YCEUEHHOW MTUPaMU/IBL.

CumMeTpuss B MOPOCTPAHCTBE. JIEMEHTHl CUMMETPUU  MPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPAMHU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpPA HA YHUCJIO.
[ToHsTEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pPa3ioKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucremMa  KOOpJIAMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAMHM TOYEK. YTOJI MeEXIy Bekropamu. CKalaspHOE MNPOU3BEIACHUEC
BEKTOPOB.
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Tesia Bpalmenus

[loHaTHs: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHycC, cdepa, map. BzauMHoe pacmnosioxeHue
cheppl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxeHue Ten
BpalieHusi Ha TiockocTu. Pa3Béprka mumuuapa u koHyca. Cummerpus chepbl U
uiapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUabl U KoHyca. O0BEM I1apa M 1apoBOTo
CErMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHsATHE MHOrOrpaHHMKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Peimienuwe 3agady Ha
MJIOCKOCTH C UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BPAIICHUS: CEUCHUS LIMJIUHPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUECHMI: METOJ CJIEeIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYIIeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mpocTtpancTtBe. Onepauuu Haja BeKTopaMu. BekTtopHoe
yMHOK€HHE BeKTOpoB. (CBoicTBa BEKTOPHOrO yMHOXeHus. IIpsimoyronbHas
cUCTEMa KOOPAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoskeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TpPHU PEHICHUH TIE€OMETPUUYECKHUX
3ajay.

J{BU2KeHUsI B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mume cBoiicTBa JBMKCHUH. Buabl JBWKEHUMN: TapauIeibHBIM IEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJbHasi CUMMETpPHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.

COAEPKAHUE OBYUEHMUSA
10 KVIACC

['pad, cs3ubIN rpad, myTH B rpade: mukisl u nenu. CTeneHpb (BaJICHTHOCTS)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIE
coObITUs (MCX0Jbl). BeposITHOCTH ciydailHOTO COOBbITHS. Bau30cTh 4acTOThI U
BEPOATHOCTH  cOoObITUH.  CiywaiiHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuu Haj COOBITUSIMU: TIEpEcCeUeHUE, 00beAMHEHNE, POTUBOIIOJIOKHbBIC
coObITus. J{narpammsl Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. Y MHOXXEHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
skcniepumenTa. Gopmyna nosHoM BepostHOocTH. Popmyna balieca. HezaBucumbie
COOBITHSI.

bunapHbIil ciiydailHbIi ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrexa. [lepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OuHOMa
HeroTona.

Cepust He3zaBUCHMBIX wHcnbITaHuii beprymnu. CnyuaiiHelii BeIOOp U3
KOHEYHOW COBOKYITHOCTH.



CnyvaiiHas BenuuMHa. Pacnpenenenue  BepostHocTed.  Jlmarpamma
pacnpenenenus. Onepanuu Haja cllydailHbIMU BeIMYMHAMU. buHapHas ciayvaiHas
BeqnurHA. lIpumeprsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.
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CoBMecTHOE pachpenelieHUue [BYX Cily4dalHbIX BenuuyuH. HeszaBucumbie
CJIy4aliHbIE€ BEJIMYHHBI.

MareMatuyeckoe OXUJaHUE CIy4YalHOM BEJIMYMHBI (pacmpeesieHus).
[Ipumepsl TpUMEHEHUsT MAaTEMaTUYECKOro OXXHAAHHS (CTpaxOBaHHE, JIOTEpes).
MateMatuyeckoe OxugaHue OMHAPHOW CIy4yalHOU BelIWYuHBL. MaTemMaTuuyeckoe
OKMJAQHUE CYMMBl  CIIy4aliHBIX  BEIMYMH. MaremMaTu4ecKkoe  OXUJaHHUE
reOMETPUYECKOTr0 1 OMHOMUAIIBHOTO Paclpe/IeIICHUH.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydaiiHON BeMuMHBL. MaTeMaTtrudeckoe
OKMJIAHUE IPOU3BEACHUS W JHUCHEPCUS CYMMBbI HE3aBUCUMBIX CIy4YalHBIX
BeauunH.  Jlucmepcuss W CTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pactipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeneneHusl.

HepaBenctBo YeoObiméBa. Teopema UeoOniména. Teopema bepuymiu. 3akoH
Oonpmmx  uucen.  BpiOopouHBI  MeTOJ — ucchefoBaHWil.  BeiOopouHbie
xapakTepucThku. OneHMBaHUE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka mpoCTENIMX THITOTE3 C TOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.

HenpeppiBHble cnyualiHble BelnduHBL. lIpumeppl. DyHKIUSA IIIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpeleneHne M €ro CBOMCTBA.
3ajauun, IpUBOASIINE K NTOKA3aTEIbBHOMY PACIPEAEIEHUIO. 3a1a4u, IPUBOJALINE K
HOPMAJIBHOMY  pacIpeaeICHHUIO. OyHKIMA IJIOTHOCTH BEPOSTHOCTH
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEIEIICHUS.

ITocienoBaTelIbHOCTh  OAWHOYHBIX  HE3aBUCHMBIX  COOBITMHM. 3ajauwu,
IIPUBOJSIIME K pacupenenennto Ilyaccona.

KoBapuanus nByx ciydaitHeix BenuduH. KoddduimeHT auHEHHOM
koppensiiud.  CoBMECTHble  HAOMIOACHHWS  JBYX  BEIMYMH. BBIOOpPOUHBIil
Kod(phULMeHT Koppensauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaAPATOB.






[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolield cpenpbl, IUIAHUPOBAHUE IIOCTYIIKOB M OILIEHKU HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c]epbl 4YeloBEUECKOM IesATEebHOCTH, JTaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO W B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUM, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  NPOTHBOpEYHe,  mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, sIBICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IpoIlecca, a TaKKe BbIIBUTATh
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAIIH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mNpW pelmeHun YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATHBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TTPAaBUJIa OKPYTIICHUS, TPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Uil PEUIECHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJENIM C IIOMOIIBIO MaTpPUIl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA jgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHe (HOpMYIIbI i peoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KoMIo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTEeNeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUU JJI PELIEHUS peajJbHBbIX 3aJad IMPUKJIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 33TaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: HENPEPbIBHbIE (DPYHKIHUU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSMU: TIEpBasl U BTOPas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl peleHus 3a1ay, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATh MOHITUSAMH: HUPPALUOHAIIbHBIC, MOKa3aTelbHbBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 17T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOJHO OMEpUPOBATh MOHATHSAMHU: TEpPBOOOpa3Hasi, OMpeneAEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMEThb MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0IiecTBa,  NpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIEeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'PakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaTeMaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYyAYyILIEro;

4) acTeTH4YecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3jJudHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:



chOPMHUPOBAHHOCTh yMEHHUS NPUMEHATH MaTeMaTHYeCKHEe 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpyAy, OCO3HAaHHWE ILIEHHOCTH TPYAOIO0OUs, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOM KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATIBHOMN
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpYXaroUIEed Cpepl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKA HUX BO3MOXKHBIX
MIOCJIEACTBUN JIJIS1 OKPYKAIOILEW CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, TOHUMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MAESITENbHOCTH, JTAloOB €€
pPa3BUTUSL M 3HAYUMOCTH JUIS PA3BUTHUA IMBWIM3AIlMH, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IPOECKTHYK) M HCCIEAOBATENBCKYK) JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble Jiornueckue aeicTBHuA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/eNICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHbIN MPU3HAK KiAcCU(PUKALIUH,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX TPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (OpPMYyJIUpPOBATb U  NpeoOpa3oBBIBATE  CYKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;



BBISIBIIAITH MaTEMaTUICCKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPECUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarebckue AeilCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, HCCIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIpoOIlecca, a TaKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH ACUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTECPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
Oo0menue:
BOCIIPUHUMAThL U POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
HEeaIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PCHHUS B



YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS IO XOAY PEUICHUs 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B X0Jle 00CYXJI€HHsI 3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOMl TeMBbl,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOMCK
pelIeHus, COINOCTABIATh CBOM CYXKICHUSA C CYXKICHHUAMM JPYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jNuue U CXOJCTBO TMO3UILIMNA, B KOPPEKTHOM (opme
(OpMyJIMPOBATH PA3HOIIACHS, CBOM BO3PAXKCHMS,

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NpEe3eHTALNN U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHUS

Camoopranuzamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(POpPMaALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th HABbIKAMU  [O3HABATENbHOM  pediieKcuu  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnoco0aMu CcaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTHYEeCKOHN 3aJ1auM;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUAM, OOBACHATH IPUUMHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboTbl MpU pEHIeHHH Y4YeOHbIX 3a7ad, NPUHUMATh I€Jb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmnoBbIX (opMax paldoThl (00CyXaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HMHBIE), BBINOJIHATH CBOI 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI



K koniy 10 kinacca o0yyaronuiicss HAyquTCs:

CBOOOJTHO OINEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH TMpU
pelIeHn! 3a7a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHHUI;
MPUMEHSITh aKCHOMBI CTEPEOMETPHH M CJCACTBHUS M3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJIacCU(PUIIMPOBATh B3aMMHOE PACHOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMA C yrjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIAY TNPSIMOU H
TUTOCKOCTBIO;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MIpU3MA,
nupamMua, NpsMOYToJIbHBINA Napauienenunen, Kyo);

KIacCu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJ1accuuKaluu;

CBOOOJTHO  OMEpUpPOBATh MOHATHUSAMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

BBITIOJTHATH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATLHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha TUIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOIPAHHHKOB PAa3UYHBIMU METOJAMU, BBITIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
nupamMua), FT€OMETPUUYECKUX TEN ¢ TPUMEHEHuEeM hopMy;

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IUIOCKOCTh CHMMETPHHU
durype:;

CBOOOJHO OIEPUPOBATh MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HaJl BEKTOPAMH,

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUU W
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIWYUH, TMPHUMCHSS HM3BECTHHIC METOJIbI
P PEIICHNN MAaTeMAaTHYECKUX 3a]1a4 MOBHIIIICHHOTO W BHICOKOTO YPOBHSI
CII0’)KHOCTH;

NPUMEHSATh TPOCTEUINE TPOTPAMMHBIC CPEICTBA ©  AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NP PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;



W3BJICKaTh, NPEOOPa30BBIBATH W HWHTEPIPETHPOBATH HHGOPMAITUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

NPUMEHATh TOJIYyUYEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEANbHBIE CUTyalld, MPUMEHATh U3YUCHHBIE MOHSATUS B
mporecce TMOMCKA  perieHusT MaTeMaTW4decKu  CchopMyImpoBaHHOMN
poOJIeMbI, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPUUECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'E€OMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniry 11 kiacca oO0yyaromuics HayquTCst:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LMJIUHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
MOJTyYCHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMHU C TEJIaMU BPAILICHUS: HUIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CTIOCOOBI MOTYYCHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoyioKeHHe chephl U TIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOIOTPAHHHMKOB W TEJ BpaIlCHHUS,
O00BEMBI U TUIOIIATM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpallCHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMHU, CBS3AHHBIMU C KOMOWHAITUSIMHU Tell
BpallleHHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy u
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK I TEJIO
BpAaICHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKIY TUIOMIAIIMUA TIOBEPXHOCTEH 1 00bEMaMu
IMOTI0OOHBIX TEN;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPIPETHPOBATh M TMpeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH OTNEPALUU HAJ BEKTOPaMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;



e pemaTh reOMETPUYECKHUE 3a/1a4M HA BBIYMCIICHUE YTIIOB MEXAY MPAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA TPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOAA IPU PELICHUH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMH, CBS3AHHBIMH C JIBHOKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

e BBINOJHATh HW300paXEHUSI MHOTOTPAHHUKOB M TEJ BpalleHUS NpH
[IapajuIeIbHOM  NEPEHOCE, LEHTPAIBHOM CUMMETPHH, 3EPKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEYEHMSI MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWJIMHAPA
(mapasuieNnbHO U MEPIICHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY), CCUCHUS 11apa;

e HCHOJIB30BAaThb METOJbI IIOCTPOEHUS CEYEHUW: METOJ CIIEIOB, METOH
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;

e JIOKa3bIBATb FEOMETPUUECKUE YTBEPKIACHHUS;

e TMPUMEHATH T€OMETpUUeCKHe (aKThl JJISI PEIICHUS CTEPEOMETPUUECKUX
3a7a4, INPEANOJIATalOIUX HECKOJBKO IIATOB PELICHUs, €CIM YCIOBUA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

e pemarh 33JaYyd Ha J0KA3aTeJbCTBO MAaTEMATHYECKUX OTHOIIEHUW W
HaXOXJICHUE T€OMETPUUECKUX BEITUYMH;

e TPUMEHSATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3314,

e IPUMEHATH  IIOJYYECHHBIC 3HAHUS HA  IIPAKTUKE:  CPABHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUEHHbIC
IOHSATHUSI, TEOPEMBI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldM Ha SI3bIKE T'€OMETPUM, HCCIIENOBATH MOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIUYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:



c(OpPMHUPOBAHHOCTH FPAKIAHCKOHN MO3HUIIMH 00YYArOMIerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ Ha3HAUCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs 3CTETUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

C()OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOT0 U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccud U peaan30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IJIaHBbI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PELICHUU IPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

C(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATbHOM
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKkTepa SKOJOTUYECKUX MPOOIeM, OpUESHTALIUS



Ha TMPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWN I penieHus 3agad B o01acTH
OKpY’)Karoliel cpenibl, IUIAHUPOBAHUE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak cQepbl 4YelOBEUECKON IeATEeNIbHOCTH, 3TarloB €€
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHUS I[UBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEeJCTBOM TO3HAHMUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHIA, YCTAHABIMBAThH CYIIECTBCHHBIN MpPHU3HAK KiIacCU(DHUKAINH,
OCHOBaHMsI 711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHUM
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BapHaHTOB  PCIICHUS, BBHIOMpAaTh HauOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCITOJIP30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKU WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;



IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIYy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpOIEccCa, a TAaKXKE BbIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATH TpaUUeCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMB,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:



BJa/JeTh HABbIKAMU  TIO3HABAaTEJbHOM  pedrekcun Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LIETU U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI pPe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl TpHU peleHUuH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (0OCykaeHus, OOMEH MHEHHI,
«MO3TOBbIE IUTYPMBI» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0yyaromuics HayquTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTb B rpade, Uenb, UK, JEPeBO, CTENEeHb BEPIIMHbBI, JEPEBO CIy4ailHOTrO
HKCIIEPUMEHTA;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: CIYYalHBIA SKCHEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOIh30BaTh JIUATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  MOHATUSAMM:  YCIOBHAs  BEPOSITHOCTb,  YMHOXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOrO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C TOMOIIbIO MpaBWIa YMHOXXEHHsS, JIepeBa
CIIy4allHOTO OIIbITa, HCIOIb30BaTh (POPMYNy TOJHOW BEPOSTHOCTH, (OPMYITy



baiieca npu peuieHuu 3a1ad, ONpeAesaTh HE3aBUCUMOCTh COOBITUH 10 hopMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEPUPOBATH TMOHATHSAMHU: OHWHAPHBIA  CIIy4allHBIA  OMBIT
(ucnblTaHue), yClexX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HAXOJIUTh BEPOSITHOCTH COOBITUI: B CEpUM MCIBITAHUW JO MEPBOrO ycrexa, B
CEepUM UCTIBITAaHUN bepHyJUIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSAMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHUE
BEPOSITHOCTEH, JuarpamMma pacrnpeiesicHus, OuHapHas CciydailHas BeJIMYWHA,
reoMeTpUYECKOoe, ONHOMUATILHOE paclpeieNiCHUE.

K koniry 11 kiacca oOyyaromuics HayquTCst:

ONEpUPOBAaTh MOHATUSAMH: COBMECTHOE pACHpENENIEHUE ABYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIyYallHBIX
BEJIMYMH [JISl BBIJEICHUS PpACIpPEACIICHUS KaKJI0M BEJIWYUHBI, OMNpPEEICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

cBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKUJAHUS CIIy4aiHON
BEJIMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU pEeUIeHUH 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
reOMETPUYECKOTO PACTIPEAECIICHMI;

CcBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOWCTBA JIUCIEPCUU CIIyYAWHOU BEJIMYMHBI
(pactipenenieHusi) MPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/leICHUM;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTHUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIB3YSACh U3YUYEHHBIMU PACTIPECICHUSIMU.



TEMATHYECKOE IIJNTAHUPOBAHMUE y4e6HOro kypca «AJiredpa 1 Hauajga MaTeMaTHYeCKOIr0 aHAJTH32»
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IponsBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHMUE y4e6Horo kypca «I'eomerpusi»

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




TEMATHYECKOE IINTAHUPOBAHMUE y4e6Horo kypca «BeposiTHOCTb U CTATHCTHKA)
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 DOnemMeHThl Teopuu rpados 3
5 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
4 DneMeHTH KOMOMHATOPUKU 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
5 Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IIVTAHUPOBAHMUE yuye0HOro Kypca «Ajaredpa 1 Ha4ajia MAaTeMaTHYEeCKOI0 aHAJIM3a»

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

1 [[MHOkecTBO, Onepaliy Hal 1
MHO’KECTBAMH U X CBOMCTBA 04.09.2023

2 Juarpammsl Diinepa-Benna 1 04.09.2023
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO

3 1
amrmapara JJisi peeHus 3a1aq 05.09.2023

4 Panmonaneubie yncia. OObIKHOBEHHBIE U 1
JeCATUYHBIE IPOOH, IIPOLIEHTHI 05.09.2023
Parmonanbshble uncia. OObIKHOBEHHBIE U

5 1
JeCATUYHbIE ApOOH, POLIEHTHI, 11.09.2023
OeCKOHEUHbIE MEPUOIUUECKUE IpOOH

6 [Ipumenenue apobeit 11 pereHus 1
MPUKJIaIHbIX 3324 11.09.2023
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt

7 1
pelIeHns MPUKIAIHBIX 3a7a4 12.09.2023
JelictBuTensHble yncaa. PanimonanbHble U

8 1
UppalMOHAIILHBIE YKCIIa 12.09.2023

9 ApudmeTrrueckue ornepaum ¢ 1
JIEHCTBUTEIHLHBIMU YUCIAMU 18.09.2023

10 Moaysb 1eHCTBUTEIBHOTO YHCTA U €T0 1
CBOWCTBa 18.09.2023




11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYMCICHUN

19.09.2023

12

13

14

OCHOBHBIE METO/bI PELLIEHUS LENBIX
YPAaBHEHUN U HEPABEHCTB

OCHOBHBIE METO/Ibl PELICHHSI JPOOHO-
palMOHAaIbHBIX YPABHEHUI U HEPABEHCTB
OcHOBHBIE METOBI PEILEHUS LENBIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

19.09.2023

25.09.2023

25.09.2023

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4JeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

26.09.2023

16

17

MHoOro4seHs! ¢ HelbMA KO3 QHUImeHTaMu.

Teopema Buera

CucreMpl TMHEVHBIX YpaBHEHUN

26.09.2023

02.10.2023

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

02.10.2023

19

20

21

KonTponbhas padota: "PannonanbHble
ypaBHEHUsI 1 HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHHUH"

Martpuna cucTeMsl JINHEWHBIX YPAaBHEHU.

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

Onpenenurens MaTpuLsl 2X2, ero
re€OMETPUUYECKUI CMBICIT U CBOMCTBA;

03.10.2023

03.10.2023

09.10.2023




BBIYHMCJIICHUEC €TI0 3HAYCHHUA

[IpumeneHnue onpeaenuTeNs sl perIeHus

22 CUCTEMBI JINHEHHBIX ypaBHEHUI 09.10.2023
93 Pemenue HpI/IKi'I&I[HBIX 3a1a4 Cul'IOMOHIBIO
CUCTEMBI INHEWHBIX YPaBHCHUM 10.10.2023
24 Pemrenne 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHENHBIX YPaBHEHUN 10.10.2023
OyHKIMS, CIOCOOBI 3aJaHUS (PYHKIIHH.
2 B3aumn THBI KITUH.
’ Kf)i/mmsn(:lf}l) &(li)yHKeugi/’}I]H ) 16.10.2023
26 I'paduk pynkuunu. dnemMeHTapHbIC
npeoOpa3zoBanus rpadukoB GyHKUIUN 16.10.2023
OO0acTh onpeIeIeHus] © MHOKECTBO
27 3HAYCHUM kiuu. Hynu KIIMH.
HpOMe)KYTqI)(yI/IHSIiIaK HOC};OHH({):ZI]:aH 17.10.2023
UETHbie 1 HEUETHBIE PYHKITUH.
28 [epuonnueckue pynkuuu. [IpomexyTku 17.10.2023
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKIIHUH.
2 HauGomnbiree u HanMeHbIee 3HAYCHU
’ @;HEI(_)IEI/I Hzenpoiem;m C 23.10.2023
30 Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
TUHEWHas QyHKIUH 23.10.2023
31 DJIEeMEHTapHOE UCCIEOBAHUE U
nocrpoeHue rpadukoB GpyHKIUN 24.10.2023
39 DneMeHTapHOe HcCieI0BaHNue U
MOCTpoeHHE IpadUKOB ATUX QYHKIUN 24.10.2023
33 Crenensb ¢ 1eTbIM MOKa3aTeneM. bunom




HrroTona 07.11.2023
34 CreneHs ¢ LETbIM [10Ka3aTEIEM. 07.11.2023

CrenenHast GyHKIIUS C HATypaIbHBIM U
35 f;:(;lli\I&KHOKaSaTCHCM. E€ cBoiicTBa u 13.11.2023
36 Apudmernieckuil KOpeHb HaTypaTbHOU

CTETEeHU U €ro CBOWCTBA 13.11.2023
37 KonTponbnas padora: "Crenennas

¢ynkuus. E€ cBoiicTBa u rpapux” 14.11.2023
38 ApudmeTnueckuii KOpeHb HaTypaIbHOU

CTENEHH, Er0 CBOMCTBA 14.11.2023
39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,

coJiepKalIiX CTEIIeHU 20.11.2023
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,

coJiepKaluX KOpHU 20.11.2023
41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,

coJiepKalluX CTENEeHU U KOPHU 21.11.2023

Wppanmonansubie ypaBHeHUs1. OCHOBHEIE
42 METOIBI p?meHm[ MppaIOHAIEHBIX 91.11.2023

ypaBHEHUN
43 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE

METO/Ibl pelIeHuUs 27.11.2023
44 WppanmonansHble ypaBHEHUS 97 11.2023
45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

UPPaLMOHAIIBHBIX YpaBHEHUI 28.11.2023
46 PaBHOCHMIIbHBIE TTIEpEXObI B PELICHUH




HMPPALMOHAIIBHBIX YPABHEHUM.

28.11.2023

47

48

49

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
HMPPALMOHAIIBHBIX YpaBHEeHUN. Pemenue
3a1a4

Kontponbnas padota: "CpoiicTBa u rpadux
KOpHsI N-0ol creneHu. MppanuoHanbHble
ypaBHeHUs"

PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
UppaloHabHbIX YpaBHEHUH. Pemienue
ypaBHEHUH

04.12.2023

04.12.2023

05.12.2023

50

CoiicTBa u rpaduk KOpHS N-0if CTeIeHN
Kak (pyHKIMH 00paTHOI CTETIEHU C
HaTypaJIbHBIM I10Ka3aTelIeM

05.12.2023

51

CoiicTBa u rpaduk KOpHS N-0if CTeIeHN
Kak (pyHKIMH 00paTHOI CTETIEHU C
HaTypaJbHBIM IOKa3aresieM. Pemenne
3a1a4

11.12.2023

52

53

CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTEIEM U
€€ CBOICTBa

Crenenb ¢ pallMOHANIBHBIM ITOKa3aTeIeM, €€
CBOMCTBA

11.12.2023

12.12.2023

54

CTGHGHB C paHI/IOHaJ'IBHI)IM ImoKaszaTejieM u
e€ cBoiicTBa. Pemenne 3amaa

12.12.2023

55

56

IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIMM 115
pelIeHus ypaBHEHU I

18.12.2023

18.12.2023

57

Hcnons3zoBanne rpaduka QyHKIUN 15




peleHns ypaBHeHUW. Pemienne ypaBHeHUI

19.12.2023

IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

58 METOIbI pEjH_IeHI/ISI MOKa3aTeIbHBIX 10122023
YpaBHCHHIA
59 [Toka3zaTenbHBIC YpaBHEHUS 95 12 2023
60 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX YPABHEHUIM 25.12.2023
Pemenue 3anau. [IpoBepounas pabota:
1 "1 .
6 OKaSaTeJ'I'BHaSI ¢bynkuus. [lokasarenbHble 96.12.2023
YpaBHCHHUS
62 J . i
orapudm uucia. CBolicTBa jorapupma 26.12.2023
63 .
Jlorapudm uncna 09.01.2024
4 .
6 Caoiicta norapudma 09.01.2024
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 15.01.2024
66 JlecsiTHUHBIC U HATYPATBHBIC JIOTAPH(PMBI.
Pemenne norapudmon 15.01.2024
67 [IpeoOpa3oBanue BbIpaxeHH,
coJiepKaliux JorapudMbl 16.01.2024
68 [Ipeobpa3oBaHue BbIpaxKEHUH,
coniepkamux jgorapudmel. Pemmenue 3agau 16.01.2024
[IpeobOpazoBanme BBIpaXKEHUH,
69 .
coziepskamux jgorapudmel. Pemenne 99 01.2024

norapu¢pmMoB




Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA

70 U rpaduk 22.01.2024
7 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA
u rpaduk. [Tocrpoenue pyHKIMM 23.01.2024
79 Hcnons3oBanue rpail)m(a byHKIMM 15
pelieHus: ypaBHCHU I 23.01.2024
73 Hcnonb3oBanue rpaduka GyHKIMN 115
peuienus ypaBuenuit. [loctpoenue rpaduka 29.01.2024
Jlorapudmuueckue ypaBaeHnus. OCHOBHBIE
74 METO/BI p?meHH;[ JorapupMUIECKUX 99.01.2024
ypaBHEHHH
75 Jlorapudmudeckue ypaBHEHUS 30.01.2024
76 OCHOBHBIE METO/IbI PEILICHUS
norapu(MUYECKUX ypaBHEHUI 30.01.2024
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM 05.02.2024
PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
78 norapI/I(vaI/IqecxHx ypaBHeHul. Pemenne 05.02.2024
ypaBHEHHHA
79 KontponbHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus" 06.02.2024
80 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC
YHUCJIOBOTO apryMEHTa 06.02.2024
Cunyc, KOCHUHYC, TAHT€HC U KOTaHT'€HC
81 YK CIIOBOTO Eipl“yMeHTa. Pemenue 12.02.2024
yIpakHEHU I
82 APKCHHYC, apKKOCHHYC U apKTaHT€HC




YHUCJIOBOI'O apryMEeHTa

12.02.2024

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

83 YHCIIOBOTO EiprMeHTa. Pemenue 13.02.2024
yIpakHEHU I
Tpuronomerpuueckas OKpyXHOCTb,
84 onpenenveHI/Ie TPUTOHOMETPUICCKUX 13.02.2024
(YHKIHMIA YUCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
85 OIpeIeTICHNUE TPUTOHOMETPUIECKUX
(GyHKIUI YnuCcI0BOrO apryMenTa. Pemenue 19.02.2024
YIPAKHEHUU
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 19.02.2024
87 OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmyiiel. Pemenue 3aga4 20.02.2024
88 OCHOBHbBIE TPUTOHOMETPUYECKHE
¢bopmyibl. Pemenne ynpaxkHeHUH 20.02.2024
89 3akperieHue o teme: "OCHOBHBIE
TpUTrOHOMETpHUeckue popmynbr” 26.02.2024
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIpAKEHU N 26.02.2024
01 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpakeHMil. Pemenue 3agau 27.02.2024
[IpeobpazoBaHre TPUTOHOMETPHUUECKHUX
92 . N
BbIpaxeHUH. Pemenue ynpaxHeHuit 27.02.2024
3akperuienue no teme: "IlpeoOpa3oBanue
93 .
TPUTOHOMETPUYECKHUX BhIpaKEHUN" 04.03.2024
94 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN




04.03.2024

Pemenne TPUT'OHOMETPHUYCCKUX

95
ypaBHeHUl. Pemenue 3ananuii 05.03.2024
96 Pemenne TpuroHoMeTpuuecKux
ypaBHeHUH. Pemenre ynpaxHeHui 05.03.2024
97 Perienue TpUroHOMETpHUECKUX
ypaBHeHUM. Pelienue ypaBHeHUM 11.03.2024
08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUM. 3aKpEIICHUE TEMbI 11.03.2024
3akperuieHue no teme: "Pemenue
99 .
TPUTOHOMETPUYECKHUX ypaBHEHH" 12.03.2024
O6o06menue no Teme: "Pemenne
100 .
TPUTOHOMETPUUECKUX ypaBHEHH" 12.03.2024
Pemenue 3anau. [IpoBepounas padora:
101 "T
0 PUTOHOMETPUYECKUE BI)Ipa)KCHIfﬂ u 18.03.2024
TPUTOHOMETPHUECKUE YPABHEHHSI
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 . M
nocneL[OBaTeJILHVOCTeI/I eTox 18.03.2024
MaTeMaTHYeCKON MHAYKIUN
MOHOTOHHBIE U OTPaHUYCHHBIC
103 N
nocseoBaTenbHOCTU. MicTopus aHanusa 10.03.2024
0ECKOHEUHO MaJIbIX
104 A
0 pudMeTHUecKas mporpeccus 10.03.2024
105 I'eomeTprueckas nporpeccus 01.04.2024
106 beckoneuHo yObIBarolasi reOMeTpu4ecKas
nporpeccust 01.04.2024




CymMma 6eckoHeuHO yObIBaroImei

107 T€OMETPUUYECKON MTPOTPECCUH 02.04.2024
108 JIMHENHBIN U HKCIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB 02.04.2024

JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
109 ;I:;;(; I:.e T:Igﬁyna CJIO)KHBIX MPOIIEHTOB. 08.04.2024
110 Hcnonb30BaHue mpoOrpeccuu Ajs perieHus

peanbHBIX 33/1a4 MPUKJIAJHOTO XapaKkTepa 08.04.2024
111 Pemenue 3anau. [IpoBepounas pabota:

"[locnenoBarenbHOCTH U porpeccun” 09.04.2024
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 09.04.2024
113 Touka pa3pbeiBa. ACUMIITOTHI TPpaUKOB

byHKIUH 15.04.2024
114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 15.04.2024
115 CaoiicTBa pyHKIUI HerepHB%HX Ha

otpeske. Pemenue ynpaxxHeHui 16.04.2024
116 MeTtoa HHTEPBAJIOB JUTSI PEILICHHS

HEPABEHCTB 16.04.2024
117 MeToa HHTEPBAJIOB JUTSI PEIICHHS

HepaBeHCTB. Pemenue ynpaxHeHUi 22.04.2024
118 MeTo MHTEPBAJIOB ISl PEIICHUS

HepaBeHCTB. PellieHne HepaBeHCTB 22.04.2024
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GyHKIUH 1715 peleHus 3a1a4 23.04.2024
120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX




byHKUMi 11 pemeHus 3ana4d. Pemmenue

23.04.2024

3aja4
121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU 97 04.2024
122 Onpenenenue, reoOMETPUUECKUNA CMBICIT

MIPOU3BOTHOM 27.04.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

MIPOU3BOTHOM 06.05.2024
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKINN 06.05.2024
125 VYpaBHEHHE KacaTeIbHOU K TpaduKy

¢dbynkun. Pemenue ynpaxueHui 07.05.2024
126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 07.05.2024
127 [Ipou3BoaHBIE AIIEMEHTAPHBIX ()YHKIIHH.

Pemenue 3anau 13.05.2024
128 ITpon3BosHast CyMMBI, IPOU3BEICHUS,

YaCTHOTO M KOMITO3ULIUU (YHKITHI 13.05.2024

[Tpou3BoaHast CYMMBI, IPOU3BEICHHS,
129 YaCTHOTO ¥ KOMITO3UIIUU KITH.

Pemenne ynpax(HeHIfﬁ e 14.05.2024

[Tpou3BoHAsI CYMMBI, POU3BEICHHS,
130 JaCTHOTO ¥ KOMITO3HIINN KITHIA

Pemenue 3amau oy 14.05.2024
131 Pemenne ynpaxxuenuii. [Iposepounas

pabora: "[IpousBoanas”
132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus"




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIS

133 - 1
3HaHui: "OyHkun"
134 HroroBast kKoHTpoOJIbHAsE paboTa
135 Hrorosas koHTpobHas paboTa
136 HOBTOP@HI/I@, 000011IeHNEe, CHCTEMATH3AIUS 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPhIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM JUIs
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JIeiiOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHOMeTpUYECKHX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
[I0Ka3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

ApudmeTrrueckue onepanuu c
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpuMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K PEeIIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS TTOTy4YECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE y4eonoro kypca «I'eomerpusi»
10 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,

NepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlonsTus: NnepeceKaromumecs mIoCKOCTH,

nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO. Permenue 3amaq

06.09.2023

07.09.2023

08.09.2023

13.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

14.09.2023

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYILECTBYIOIUX 00BEKTOB. Pemenue

15.09.2023




3aaa4

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencTBus U3 HuX. Pemenue 3amay

20.09.2023

21.09.2023

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
crnencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IUNIOCKOCTEH

22.09.2023

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIMA
pa3HbIMHU IIBETAMU

27.09.2023

11

N300paxenune cedyeHuit nmupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepE3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.

28.09.2023

12

N300paxenune cedeHunit nmupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpE3 UX
pébpa

29.09.2023

13

14

N300paxeHue nepeceyeHus MOTy4YeHHBIX
IJIocKocTeil. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

MeTton ciIeaoB O MMOCTPOCHUMA cedeHu

04.10.2023

05.10.2023

15

Merton cnesioB AJisi TOCTPOSHUS CEUEHUH.




CaolicTBa niepecevyeHuil NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

16

17

18

Mertoa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa niepece4eHni NpsIMbIX U
miIockoctel. Pemenune 3amau

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
1o TpéM ToYKaM Ha pEopax.

11.10.2023

12.10.2023

13.10.2023

19

Coznanue BBIHOCHBIX YEPTEXEHN U 3auch
1IarOB IIOCTPOCHUS

18.10.2023

20

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(ei/’I M 3aIIUCh II1aroB
noctpoeHus. Pemenue 3anau

19.10.2023

21

22

[ToBTropenue nmiaanumeTpuu: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYTOJIBHUKOB

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

20.10.2023

25.10.2023

23

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUU

26.10.2023

24

B3anMHOe pacnionokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaroImuecs

27.10.2023




npsimblie. [Ipru3Haku cKkpeluBarommxcs
npsMbIx. [lapamiensHble npsiMbIe B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM MapasuienbHON
JAHHOW MPAMOM, IPOXOASAIIEN YepeE3
TOUYKY ITPOCTPAHCTBA U HE JIeKallel Ha
JaHHOM npsiMoil. JIemMa o0 mepeceueHnmn
MapajuIeNbHbIX IPSIMbIX IIJIOCKOCTHIO

08.11.2023

26

[TapamtensHOCTB TpeX HMpsMBbIX. Teopema
0 TpE€X mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

09.11.2023

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJLJICILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

10.11.2023

28

29

30

31

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3azaum Ha JOKa3aTeNbCTBO U
HCCIIE0BAHUE, CBA3AHHBIE C
PacCIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[ToHsATHA: MapauIeIbHOCTD PSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IJIOCKOCTH

FCOMCTpI/I‘lCCKI/IC 3aJa41 Ha BBIYMCICHUC
1 10Ka3aTcCibCTBO, CBA3aHHBIC C

15.11.2023

16.11.2023

17.11.2023

22.11.2023




MapajvIeIbHOCTBIO MPSMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIENbHOIO IPYrou npsmout. Pacuér
OTHOLIEHUI

23.11.2023

33

34

35

[TapannenbHas NpoeKuus, IPUMEHEHNE
U1 IOCTPOEHUSI CEUEHMI KyOa 1
napauienenumnena. CeoncTaa
napajuleJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

TeopeMa O MMapaJUICJIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXO,I[SIH.IGfI
qepe3 TOUKY, HC IPUHAJICIKAITYIO ﬂaHHOﬁ
IUIOCKOCTH U CIIEACTBUS U3 HEE

24.11.2023

29.11.2023

30.11.2023

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
[IapaJUIEIbHOCTH MPSIMBIX MEPECEUEHNUS
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IJIOCKOCTEMN TpEeThen

01.12.2023

37

CaolicTBa napamieabHbIX IIOCKOCTEN: 00
OTpE3Kax NapalJICIbHBIX ITPAMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapajlJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH NTPSMOM ©
JBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

06.12.2023

38

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH

07.12.2023

39

HOBTOpCHI/ICZ TPUTOHOMCTPUA




IIPSIMOYT'OJIBHOTO TPEYroJIbHUKA

08.12.2023

40

41

CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue MH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM Tapasiiesienure e

13.12.2023

14.12.2023

42

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

15.12.2023

43

44

45

[lepneHMKyIAPHOCTD NPSMOM U
IJIOCKOCTH

Teopema o CylecCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOM, IpOXOoAsIIeH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

20.12.2023

21.12.2023

22.12.2023

46

[ImockocT U nepreHINKYIApHbIE UM
IIpsIMBIE B MHOTOI'paHHMKaX. Pemenne
3a1a4

27.12.2023

47

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHauKynspa U3 TOYKU

Ha MPSAMYIO

28.12.2023

48

49

[lepnieHqUKYIIAp U HAKJIIOHHAS.
[TocTpoeHne nepneHauKynspa U3 TOUKH
Ha npsaMyro. Pemenue 3amau

Teopema o Tpéx nepneHAUKYISIpax
(npsimast 1 oOpaTHast)

29.12.2023

10.01.2024




50

TeopeMa 0 TpEX NepHeHANKYIIApax

11.01.2024
51 Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU 12.01.2024
[Touck neprneHAUKYASIPHBIX MPSMBIX C
52 MTOMOIIIBIO TIEPTICHIUKYJISIPHBIX
HbIO MEPHERATIYTAD 17.01.2024
IJI0CKOCTEN
53 OpTOroHajibHO€ MPOEKTUPOBAHUE
18.01.2024
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO
P npaniA H 19.01.2024
OpPTOTOHAIILHOU MPOCKITHH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
MIPABIJIBHON MHPAMUJIBI C TIOMOIIBIO
55 .
OpPTOTOHAJLHOM Mpoekiuu. Pemenne 24.01.2024
3aaq
CumMeTpHs B IPOCTPAHCTBE
56 OTHOCUTENBHO TUIOCKOCTH. [1nockocTu
. 25.01.2024
CUMMETPHU B MHOTOTPAaHHHKAX
57 [Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U
MIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU 26.01.2024
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
58 .
PAcCTOSTHUM OT TOYKH JI0 TIIOCKOCTH 31.01.2024
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
59 .
PacCTOSTHUM OT TOYKH JI0 TIIOCKOCTH 01.02.2024
CrocoObl OMYCTUTH MEPIEHANKYISPHIL:
60 CUMMETpHUS, CABUT TOUYKHU IO
PH, €A 02.02.2024

NapajuIeJIbHON IIPSIMOU




CaBur no HenapauienbHON NPSIMOH,

61 .
M3MEHEHUE PACCTOSHUMA 07.02.2024
Pemenwue 3amau. [IpoBepounas pabota
62 "B3auMHOE pacroNoKeHHE MPSMBIX U
P b 08.02.2024
IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHUE: yros MeKAy MPSIMBIMU Ha
TUIOCKOCTH, TPUTOHOMETPHS B
63
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa 09.02.2024
KOCHHYCOB
[ToBTOpEHUE: Yoyl MEXKIY
64 CKPEITUBAIOIIMMHUCS IPSIMBIMH B
PETHBAION P 14.02.2024
MPOCTPAHCTBE
['eomeTpruecKre METOIbI BEIYMCICHHS
65
yria MeXAy IpsIMBIMA B MHOTOTPaHHHKAX 15.02.2024
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
66
YTJIOB ABYTPAHHOTO yTia 16.02.2024
[lepnieH UK YNSPHBIE MIOCKOCTH.
67 CaoiicTBa B3aUMHO MEPIEHANKYISIPHBIX
> PHEHATIEYID 21.02.2024
TJIOCKOCTEH
[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa O IpsIMOM
68 .
MepECeUeHUs ABYX IIIOCKOCTEN 22.02.2024
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH
[IpsMoyronbpHBIN Tapauielenunen; Kyo;
69 M3MEpEeHUs], CBOMCTBA MPSIMOYTOIBLHOTO
P pAvoYE 28.02.2024
napajuieNienuneaa
70 Teopema 0 AMaroHaJIM NPSIMOYTOJIBHOTO
napajuieJienuIe/ia U CJIeICTBUE U3 Hee 29.02.2024




71

CrepeomeTpruecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IIJIOCKOCTH

01.03.2024

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

06.03.2024

73

74

75

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

KonTponbnas pabota "Yrisl u
paccrosaHus"

07.03.2024

13.03.2024

14.03.2024

76

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS TPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

15.03.2024

77

78

79

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
T€OpPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

20.03.2024

21.03.2024

22.03.2024

80

81

[Inpamna. Buael nupamun. [IpaBuneHas
nrpamMuaa

[Tpusma. Ilpsimast 1 HaKIOHHAS! IPU3MBI.

03.04.2024




IIpaBunbHas npusma

04.04.2024

82 Konrponsnas pabora "MHOroOrpaHHUKH 05.04.2024
83 [Ipsmoit napamienenunes,
MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo 10.04.2024
84 Brimykisie MHOTrorpannuku. Teopema
Ditnepa 11.04.2024
Beimykiieie MHOrOrpanHuku. Teopema
85 Oiinepa. [IpaBunpHbIe U NOMYNIpaBUIbHBIE 12.04.2024
MHOTOTPaHHUKH
86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B
MIPOCTPAHCTBE 17.04.2024
87 CymMa BEKTOpOB 18.04.2024
88 Pa3zHocTh BekTOpOB 10.04.2024
89 [IpaBuiio napamenenunena 94.04.2024
90 YMHOKEHHE BEKTOpa Ha YHCIIO 95 04.2024
PaznoxeHue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHON 26.04.2024
TUTIOCKOCTH
92 CkansipHO€E IPOU3BEIEHUE 02.05.2024
93 Brrauciienue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE 03.05.2024
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu




08.05.2024
95 [Ipocreiimume 3a1a4u ¢ BEKTOPaMHU. 1
3ananus KUM 15.05.2024
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 16.05.2024
97 IIpocreiimme 3aaa4u ¢ BEKTOPAMH. 1
Pemrenue 3amau 17.05.2024
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 Cucremaru3anus 3HaHUH 1
100 O00011IeH1E 3HAHUN 1
101 O606mmenue 3a kype 10 knacca 1
102 O06o001IeHre ¥ cCHCTeMaTU3alns 3HAHUH. 1
Pemenue 3agau
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousBenenne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJIapTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOT00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUyeCKUE 3a]]aui, CBA3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodHuA N0 MIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeNIbCTBO U BBIYHMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo teme "OO0BbEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpancTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJ1aCCOB, CUCTEMaTH3aLMs 3HAaHUM:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




HOYPOYHOE IINTAHUPOBAHMUE yuyeOHOro kypca «BeposiTHOCTb U CTATHCTHKA»

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, peacTaBIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenp (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u nuKIib!

08.09.2023

15.09.2023

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyvaiiHble S5KCIIEpUMEHTHI (OIIBITHI) U
CIIly4aiiHble COOBITUS. DIEeMEHTapHbIE
cOOBITHSI (MCXObI)

BeposTHOCTH ci1ydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMU

BeposTHOCTH ci1ydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
cobbITusIMH Perienune 3aiau

[Tepecedenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEMN

22.09.2023

29.09.2023

06.10.2023

13.10.2023

20.10.2023




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

27.10.2023

VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposiTHOCTEN. DopMysia yCII0BHON
BEPOATHOCTH. Pemienue 3anau

10.11.2023

10

11

dopmyiia MOJHOK BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

17.11.2023

24.11.2023

12

KomMb6unaTopHO€e paBUiIo yMHOXKEHUS.

[lepecTanoBku u paxkropuan

01.12.2023

13

14

Yucino coueranuid. TpeyrojibHUK
ITackans

®opmyna 6unoma HproToHa

08.12.2023

15.12.2023

15

KonTponasnas padora Nel: "I'padsl,
BEPOSATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

22.12.2023

16

buHapHBIN Cily4ailHBIA OIIBIT
(ucmipITaHue), ycrex U HeyJaya.
HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 IEPBOTO
ycnexa

29.12.2023

17

18

Cepust HE3aBUCHUMBIX UCIIBITAHUM J10
IIEPBOrO ycIexa

Cepus HE3aBUCUMBIX UCIIBITAHUI
bepnymm

12.01.2024

19.01.2024




19

Crnyvaiinelii BEIOOp M3 KOHEYHOM
COBOKYITHOCTH

26.01.2024

20

21

22

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUI]

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

Onepanuu HaJ CIly4ailHbIMU
BenuuuHamu. [Tpumepsl
pacnpeznenenuii. bunapnas ciydaitnas
BEJIMYMHA

02.02.2024

09.02.2024

16.02.2024

23

I'eomeTpuyeckoe pacrpeneieHue.
bunoMuanbHOE pacnpeneneHme

01.03.2024

24

25

26

27

MareMaTnueckoe 0XKMIAHUE CITy4aliHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JIBYX CIIy4alHbIX BEJTMYHH

HezaBucuMele ciydaliHble BETUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUIAHMS.
MaremaTtnueckoe 0XHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

Marematnueckoe 0KUIaAHUE
reOMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneneHun

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

15.03.2024

22.03.2024

05.04.2024

12.04.2024

28

29

Jucnepcust OuHapHOU City4aiiHON
BennurHbl. CBOMCTBA JUCTIEPCUUT

MareMaTH4ecKoe OKHJaHue

19.04.2024




MMPOU3BCACHUSA U JUCIICPCUA CYMMBbI
HE3aBUCHMBIX CﬂyqaﬁHLIX BCJIIMYHH

26.04.2024

30 [IpakTuyeckas pabora c

MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY
Jucnepcusi GMHOMUATBHOTO

pacnpenenenus. [Ipakruueckas padbota
C UCIOJIb30BaHUEM 3JIEKTPOHHBIX

31

TaOIUIL

32 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

03.05.2024

17.05.2024

Pemenne 3anau. [IpoBepounas pabota:
33 "Ucneitanus bepnymu. Ciyuaiinsie
BEJIMYMHBI M paciipeaesieHus "

34 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHCEIT

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCITOJIb30BAHHNECM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U CIIydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3a7a4, MPpUBOJAIINX K ITOKAa3aTCJIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBieHne NaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamMm, OIucaTeIbHast
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Brranciienue BeposaTHOCTEH COOBITHIA C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTnueckoe OKHJAaHuE CIy4ailHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

31 KonTtponbHas pabora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHueM GopMyll U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

-Maremaruka: anredpa v Havajla MaTeMaTHYECKOro aHainu3a, reomerpus 10-11
kiacc/ II.A. Anumos, FO.M. Konsarun, M.B. TkaueBa, H.E. ®enoposa, M.1.
[[Tabynun, AxunonepHoe oomectBo MznarensctBo "[IpocBemienne”
-Maremaruka: anredpa v Hadajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSL.
['eometpus 10-11 xnacc/ JI.C. Aranacsin, B.®. Byty3os, C.b. Kagomiies, O.1'.
[To3nsk, JI.C. KuceneBa, AknimonepHoe oomiecTBo M3narenbcTBo
"IIpocBemienue"

- Teopust BeposSITHOCTEH M CTaTUCTHUKA. DKCIIEPUMEHTAIBHOE YueOHOE TTocoOue
st 10 u 11 xmaccoB o6mieo0paszoBaTenbHbiX yupexaenuit / FO. H. Tropun,

A. A. Makapos, U. P. Beicouxuii, 1. B. AAmenko. — M.: MITHMO, 2014. —
248c.

METOJUYECKHUE MATEPUAJIBI JIJI51 YYUTEJIA

1. Marematuka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHainu3a, reomerpust 10-11
kimacc/ III.A. Anmumos, FO.M. Konsrun, M.B. TkaueBa, H.E. ®enoposa, M.H.
[Ta0ynuH, AxunonepHoe odmectso M3narensctBo "[Ipocsenienue”

2. CaMOCTOSTENIbHBIC U KOHTPOJIbHBIE PAaOOTHI 1O airedpe U HadajgaMm aHajau3a
s 10-11 knacca. — 4-e uza. ucnp. — M. :Unekca, - 2010

3. AunakTudyeckue MaTepuabl 1o aiaredpe u HavajgaMm aHanuza ais 10-11

kiacca/ b. M. Nanes, C. M. Caaksn, C. U. llIBapndypa. — 8-e uzn. — M.



[Tpocsemienue, 2010

1. Maremartuka: anredpa v Hayajia MaTeMaTH4eCKOro aHallu3a, FTEOMETPHSI.
['eometpus 10-11 kiace/ JI.C. Atanacsin, B.®. byty3os, C.b. Kagomues, 2.1
[To3usxk, JI.C. KuceneBa, Akunonepaoe ooiectso M3narenscTBo
"[IpocBemienue"

2. CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI 110 TEOMETPUU

3. Aunaktudeckue Matepuansl 1o reometpun s 10-11 kmacca/ b. M. Nanes, C.
M. Caaxksn, C. W. lIBapudypa. — 8-e uzn. — M.: IIpocsemienue, 2017
4.Teopusi BEpOATHOCTEN U CTATUCTUKA. DKCIIEPUMEHTaIbHOE Y4eOHOe mocodune
st 10 u 11 xaccoB o6mieo0pazoBatenbHbix yupexaenuii / 0. H. TropuHn,

A. A. Makapos, U. P. Beicouxuii, 1. B. AAmenko. — M.: MITHMO, 2014. —
2438c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU
HUHTEPHET

1. bubmmoreka LIOK https://m.edsoo.ru/

2. 3JIGKTUBHBIE KYypChI IO MaTEMATHKE
http://metodist.Ibz.ru/iumk/mathematics/ec.php

3. UHTETPUPOBAHHBIC MTPOEKTHI 10 MATEMATHKE U UH(POPMATUKE
http://metodist.Ibz.ru/iumk/informatics/ec.php

4. Becepoccuiickasi OTMMITAA/IA IIKOJIBHUKOB IO MATEMAaTHKE
http://old.math.rosolymp.ru/

5. Konnekiusi ”HTEpaKTUBHBIX MYJIbTUMEIUA-KOMIIOHEHTOB ISl paOOThI Ha



WHTEPAKTUBHOM nocke «Martematuka: ctepeomerpusi, 10-11 kmaccel nms
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

6. Metoauueckue MaTepyaibl Kaheapbl TEOPUH U METOJAUKUA 00yUCHHS
maTematuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

7. Metoanueckue MaTepuaibl KaQeapsl MPUKIATHON MaTeMaTHKHU (aKyIbTeTa
MH(OPMAIMOHHBIX TEXHOJIOTUH MOCKOBCKOIO FOPOICKOr0 MCUXO0JI0r0-
nenarorndeckoro yausepcureta (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php.

- http://school-collection.edu.ru/

- bubnmoteka L{OK https://m.edsoo.ru/

- OJICKTUBHLIC KYPCEI 110

matematuke http://metodist.Ibz.ru/iumk/mathematics/ec.php

- HHTCTPUPOBAHHLIC ITPOCKTHI I10 MAaTEMATHKC U

urdopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php

- Bcepoccuiickas onmuMnuaaa MKOJIbHUKOB 10

matematuke http://old.math.rosolymp.ru/

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