CeBepo-Bocrounoe ynpasienue MO Camapckoii o61acTn

I'bOY COI c. HoBoe AAKymIKuHO

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
IIenarornueckum OtBetrcTBeHHbIN 32 YBP  JIMpeKTOp MIKOJIBI
COBETOM
Cepreesa T.C. bapanosa H.U
Tuxonosa O.A. Nel ot «28» 08.2024 . [Tpuxa3z Ne080-o1 oT «28»08.
Nel ot «28» 08.2024r. 2024 r.
PABOYAS ITPOI'PAMMA

IIpenmer: «MatemaTuka. Yriay0aeHHbI YPOBeHb»

Kiaace: 10-11 xnaccos

C=RU, OU=gupekTop, O=BOY COLLU
c.HoBoe AkywknHo, CN=bapaHoBa
Hartanba BaHoBHa,

E=n_yakush sch_isk@samara.edu.ru
MEeCTO noanucaHus

‘ \ 2024-08-23 12:11:19



MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajireOpbl U MaTeMaTHYE€CKOrO aHajlu3a pa3BHBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMHPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4E€CKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WHTEpPIPETAlUA  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroned MNpOAOIKUTEbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4Ye€CKOTro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKUINUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [lpumenenue npobGeil M MPOLEHTOB s
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUHN U PeabHOM )KU3HU.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JNEUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (GOPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnueckii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTelIeM M €€ CBOMCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METOIbI PEIICHUSI 1EJBIX U APOOHO-PAIIMOHATLHBIX YPaBHEHUN H
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
koapunmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTENEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OcHoBHbIE METO/IbI peLIeHus
UppalMoOHaIbHbIX YPaBHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[Tpeobpa3zoBaHue BbIpaX)EeHH, COEPKALIUX JOrapru(MBbI.

Jlorapudmmueckue YpPaBHECHHS. OcHOBHBIE METO/IbI pelieHus
Jorapu(pmMUUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHKkIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GpyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmeTpuueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHUMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yuces, HauOosbiuii oOmuit nenurtens (nanee — HOJ[) u HammeHsblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUUECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHre TpPUroHoMeTpU4YEeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(MUYECKUX YPABHEHU.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adyax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKOMN MO3UIIMKA 00YUYaIOIIEeToCs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyTroe€), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUWSA, STUYECKOTO IOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTEMAaTUYECKHE 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K Tpyly, OCO3HaHHWE LIEHHOCTU TPYAOIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO 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>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHWsI /1711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHUM
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, sIBJICHMUS, IpoIlecca,
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 IIPOILIECCa, a TaKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
eJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/€ 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYNCIICHU;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBAaTh MOHATUIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHHS pPalUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMEpUPOBATHh MOHATUSAMU: HppaIOHAIbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, 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, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPpuKoB (PyHKIIHIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIMH OOpaTHOM CTENmEeHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCIOJIB30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

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

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO OMNEpUPOBaTh TMOHATUSIMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYJIO, 3alHChIBAThH
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHIECKHE OINepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

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



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMUA MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecype
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBbI TUHEHHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
1[eJIBIM TIOKa3aTelieM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuyeckre BbIpaXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpaxTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
5) KomriekcHele yncna 10 1
6 HatypanbHble u 1iesbie uncna 10 1
CucreMsl pallioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMmeTpamu 16 1
9 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo 4yacos DJIEeKTPOHHbIE
(1)
Jll[;-n Tenma ypoka Bcero Konrpoakueie — Ipaxruecikue fI[:;‘?eHHﬂ gggagzil;feﬂbﬂme
padoThI padoTshI pecype
1 MHO)KCC:I:BO, olepaluy HaJ MHOXECTBAaMHU 1
U UX CBOICTBa
2 Huarpammbl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
annapara JJis peleHus 3aaad
Panmonanbhble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIEe IEPUOIUUECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5) JECSITUUHBIE TpOOH, IPOLIEHTHI, 1
OeCKOHEUHbIe IEPUOIUUECKUE IPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHUs] TPUKJIAHBIX 3a7a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHns MPUKIaIHbIX 3a1a4
8 JleicTBuTenbHBIE UKciia. PalimonaabHbIe U 1
UppaLMOHAIbHBIC YHCIIa
9 ApUI/I(I)MeTI/I‘leCKI/Ie olepanuu C 1
JENCTBUTENbHBIMH YUCIIaMU
10 Mo;gynb JIEMCTBUTEIIBHOTO YHUCJIA U €r0 1
CBOICTBa
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1
pe3yJibTaTa BBIYUCICHUN
12 OcCHOBHBIE METO/IbI PELICHUS LENbIX U 1




13

14

15

16

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YJIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOTro4JIeHBI ¢ TeNbIMEA KO3 QHUIIHeHTaMHU.
Teopema Buera

17
18

19

Pemienne cucreM IMHENHBIX YPABHEHUI
Pemienne cucreM IMHENHBIX YPABHEHUN
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICII M CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpuLel 2X2, ero
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

22

23

IIpuMeHeHne onpenenuTens s PeIeHs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne npukiiagHpIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas padora: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
JMHENHBIX YpaBHEHUN"

25

OyHKIMS, CTOCOOBI 3a/1aHUs () YHKITHH.




B3aumuo oOparHbie ¢pyHkimu. Kommosumms
byHKIII
I'paduk pynkumu. dnemMeHTapHBIC

26 N
npeoOpa3zoBanusi rpaduKoB QyHKITUHA
O06nacth onpeaesIeHus] © MHOYKECTBO

27 3HayeHud pynkuuu. Hynu ¢pyHkunum.
[TpoMexxyTKH 3HAK IMOCTOSTHCTBA
YeErHble 1 HEYETHBIC (DYHKITUH.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 Hawuboibiiee 1 HauMeHbIIIee 3HAUEHUE
(GYHKIIMHM HA TPOMEKYTKE

30 Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHeHas GyHKIuu

31 DJIeMEHTapHOE MCCIICIOBAaHNE U
MOCTPOCHUE TPAPUKOB ITHX (QYHKITUH

32 DJIeMEHTapHOE UCCIICIOBAaHNE U
MOCTpOeHUe TpaduKOB ITHX HYHKIUI

33 CTeneHsb ¢ 1eNIbIM MoKa3aTeiaeM. buaom
Hrrotona

34 CTeneHsb C 1ebIM MoKa3aTenaeM. bruaom
Hrrotona
CrernenHast QyHKIUS C HATYPATBHBIM U

35 LIeNIBIM TToKa3aTeaeM. E€ cBoicTBa u
rpadguk

36 KonTponbhas pabota: "Crenennas
¢dbynkmus. E€ cBoiicTBa u rpaduk"

37 Apudmernueckuit KopeHb HaTypaJbHOU
CTEIEHH U €ro CBOICTBA

38 ApudmeTnueckuiit KOpeHb HaTypaIbHOU

CTEIIEHU U €0 CBOMCTRBA




39

40

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTETIEHU U KOPHU
[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

41

42

43

44

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHHS UPPALMOHATBHBIX
ypaBHEHUI

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAlMOHAIBHBIX
ypaBHEHU I

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

45

46

PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU
VUPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIIBHBIX YPABHEHUM

47

48

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIIBHBIX YPABHEHUM

49

50

51

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
Kak (DyHKIIMHU OOpaTHOM CTENEeHH ¢
HATYpaJIbHBIM ITOKa3aTelIeM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (DyHKIIMM OOpaTHON CTENEHH ¢
HaTypaJIbHbIM IOKa3aTeseM

KonTponbhas pabota: "CpolicTBa u rpapuk
KOpHsI N-ol creneny. MppanmonanbHele
ypaBHeHHUA"




CrenieHb ¢ panrOHAJIBHBIM IIOKAa3aTCJIEM U

52 . 1
e€ cBoiicTBa

53 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTeNIeM H 1
e€ cBoiicTBa

54 C:FCHCI;IB C pallMOHAJILHBIM [10Ka3aTeNIeEM U 1
e€ cBoiicTBa

55 [oka3zatenbHast GpyHKIMS, €€ cBOIICTBA U 1
rpadguk

56 Hcnonb3oBanue rpagpnxa byHKIMN 715 1
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpagpnxa byHKIMN 715 1
pelIeHus ypaBHEHHHA
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS TOKa3aTEIbHBIX 1
ypaBHEHU U
[lokazarenbHble ypaBHEeHUs. OCHOBHbIE

60 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHHIA

61 Kontponbnas padota: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm ymncna. CBoicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa orapugpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JTIOTapH (MBI 1

67 [TpeoOpa3oBanue BRIpAKEHHUN, COACPIKAIIIX 1
norapudmsl

68 [TpeoOpa3oBaHue BRIPAKESHHUN, COACPIKAIIIX 1




JorapudMbl

[IpeoOpa3zoBanue BbIpaX)eHHI, Coep KaLUuX

69
Jorapupmbl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U
rpaduk

72 Hcnonws3oBanue rpaibm(a byHKIUY 1S
pelieHus: ypaBHEHU I

73 Hcnonb3oBanue rpainKa byHKIMN 1715
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METO/Ibl PeIIeHUs JTorapuPMUIECKUX
YpaBHEHUHU

27 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUU
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUS"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIOBOr0 apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHUCJIIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeIeJICHUE TPUTOHOMETPHUECKHIX 1
(GYHKLUH YHUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLMH YUCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

91 Hpe06pa30vBaHHe TPUTOHOMETPHUECKUX 1
BbIp)KEHUI

92 Hpeo6pa3033aHHe TPUTOHOMETPHUUYECKHX 1
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQKEHU I

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHNA 1

97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHNA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponbhas pabora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aIaHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYECKON MHIYKLIINU

MoHoTOHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaroIasi reoMeTpuiecKas
nporpeccus

107 Cymma 6€CKOHejIHO yObIBaroIIei
reOMeTPUUECKON porpeccuu

108 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX POLUEHTOB

109 JIMHENHBIN U DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJ'II>Ha$I pabora:

ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbIBHbIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMI

114 CpoiicTBa (h)yHKIIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 Mertoa MHTEPBAJIOB JUIs pEIIEHUS




HCPaBCHCTB

[IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX

119 . 1
GYHKIUH 1S peleHust 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GbyHKIMH 15 perenust 3a1a4

121 IlepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1

122 Onpez[eneHI/IUe, FEOMETPUYECKUI CMBICTT 1
IPOM3BOIHOM

123 Onpez[eneHHf:, (bU3UYECKUI CMBICIT 1
IPOM3BOTHOM

124 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIUN

195 YpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

127 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIHN 1

198 [IpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEICHMS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

131 Kountponbnas padota: "[IponsBognas” 1

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1
3HaHuM: "YpaBHeHuUs"

133 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "OyHKIMK"

134 Wroroas KOHTpoJIbHAS paboTa 1

135 Wtoroas KOHTpoJIbHAS paboTa 1

136 [ToBTOpenue, 06001IEeHNE, cCUCTeMaTH3aIUs 1

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpumMeHeHre IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HauOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUs1 HEMTPEPHIBHOU




(yHKIMH Ha OTpE3Ke

10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOM
(GyHKIIMN Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHus B
MPUKIIATHBIX 3a/1a4ax

14

15

[IpuMeHeHne MpON3BOIHOMN IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

[IpuMeHeHne poON3BOIHOM IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyson Hiu
rpaduKoM

16

17
18
19

IIpuMeHeHne MPOU3BOIHOM 11
ONPEIIEICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIoi U
rpaduxom

Komnozunus ¢pyHkimit

Komnoszunus ¢pyHkimit

Komnozunust pyHKIumi

20

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

N

[EEY

22

KontponbHas padora: "HccrnenoBanue




(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
1EpBOOOPA3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XICHHsI IEPBOOOPA3HBIX

o5 IlepBooOpa3Hble 1eMEHTAPHBIX (YHKIIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpaia

27 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne HoroTona-JleiiOnuna

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleliOnuma

29 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
II0INAAeH IIOCKUX GUryp

30 [IpumMeHeHMe UHTErpana A1 HaXOXKACHUS
00bEMOB reOMETPUIECKHUX TET

31 [Ipumeps! pemennii quddepeHnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemennit quddepeHInaIbHbIX
ypaBHEHUH
MaremMaTHueckoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
auddepeHranbHbIX YpaBHEHUH

34 KontponsHas pabdora: "[leppooOpazHas u
nHTerpan”

35 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

37 Tpuronomerpuieckne QyHKIIUH, UX

CBOMWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKIUU, UX

38 o
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHIX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Perienne TpUroHOMETpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI pEeIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS




IMOKa3aTCJIbHBIX HECPAaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UPPaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue metoab peieHus
UppalMOHANILHBIX YpaBHEHUI
6 I'padmueckue metoab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToap! pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbI perieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue METOBI peIIeHUS
norapuMUYECKUX ypaBHEHUI
66 I'padmyeckue MeToAbI perieHus

Jorapu(MHUIECKUX HEPABEHCTB




67

68

69

70

71

72

I'paduueckue METOIBI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPABCHCTB

I'padmyeckue MeToabI peHieHUsS
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,
MOKa3aTeIbHBIC U JIOTapu(PMUIECKHe
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (popMbl 3anucu
KOMILIEKCHOI'O YHCia

75

76

Apudmernueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78
79

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopuu N-oii crenenun




N3 KOMIIICKCHOI'O 4HcCia

®opmyna Myaspa. Kopuu N-oii ctenenu

80 1
13 KOMILJIEKCHOT'O YHUCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 pereHust GU3NIECKUX U T€OMETPHUCCKHUX 1
3a1a4

82 KOHTR‘OHBHBJI pabora: "KomrmuiekcHsie 1
qucna

83 HatypanbHble u 1iesbie uncna 1

84 HarypanbHble u nenble ynucna 1

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
L[EJIBIX YUCEll

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LIETTBIX YUCEI

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
mensix yncen: HOJD u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
nensix yucen: HOJ[l u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
EJBIX YUCEI: OCTATKH [0 MOIYJIIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
[EJIBIX YUCEI: OCTATKH 110 MOYJIIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 IENTBIX YUCEIT: aNropuT™ EBKiMma is 1
pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbIx 1
qucen
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- 1
CJICJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. 1

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICOCTBUA

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

95 9 .
COBOKYITHOCTEM PAallMOHAJIbHBIX YPAaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PEUICHUSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHMe crCcTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, UHTEPIPETALHNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHre HEpPaBEHCTB K PELICHHIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

103 pa3nuyHbIX 00JacTeil HayKH U peabHOM
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB




Kontposbnas pabdora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX

104 1
MOKa3aTEeNbHBIX U JIOTAPU(PMUUECKUX
ypaBHEHHUH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 PanmonansHble HEpaBEHCTBA C 1
rnapamMeTpamMmu

107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 HppanmonansHble ypaBHEHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

109 HppanmonaibHbIe CUCTEMBI C 1
rapameTpamMmu

110 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C 1
rapameTpamMmu

111 [TokazaTenbHbIC CHCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEeHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

113 Jlorapudmuueckre CUCTEMBI C 1
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C 1
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 1
rapameTpamu

116 TpuUroHOMETPUYECKUE CHCTEMBI C 1
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTHIeCKNX Moieaei peabHBIX 1
CUTYaIUH C OMOIIBI0 YPaBHEHUN C
rapameTpamMmu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJIENEH peaabHbIX 1

CUTYallUil C MOMOIIBIO CUCTEM YPaBHEHUI




C mapameTpaMu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MAaTCMAaTHUYICCKUX Moneneﬁ PCAJIBbHBIX

119 CUTYyallUi C IOMOIIBIO CUCTEM YpaBHEHUMN
C mapaMeTpamMu

120 KOHTpOJIBHaSI”paﬁOTaZ "3amauu ¢
napameTpamu

121 [ToBTOpEeHME, 0000IIECHNE,
cucTeMaru3anus 3Hauui: "YpaBHenus"

199 [ToBTOpeHue, 0600IEeHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHenus"

[ToBTOpeHue, 0600IEeHNE,
123 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHU"

[ToBTOpeHme, 06001IIeHNE,

124 o "
cucTeMaTu3aius 3HaHuii: "HepaBeHcTBa
195 [ToBTOpeHME, 0000IIECHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
196 [ToBTOpenue, o6001IEHNE,

cucremarusauus 3Hanui: "HepaseHncraa"

[ToBTOpenue, 06061IeHNE,
127 cuctemaTtu3ainus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE,
128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 0600MIIEHNE,

129 cucreMmaru3anus 3Hanui: "IIponsBoanHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero
IpuMeHeHue"




[ToBTOpeHME, 00001IECHNE,

131 o " 1
cucreMaru3anus 3HaHui: "OyHKIun
[ToBTOpeHue, 060061IeHNE,

132 Al n n 1
cUcTeMaTu3anus 3HaHui: "OyHKuun
[ToBTOpEeHME, 0000IIECHNE,

133 2 " -
cucreMaru3anus 3HaHui: "OyHKIun

134 HToroasi KOHTpOJIbHASA paboTa 1 1

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpeHME, 0000IIECHNE, 1
CHCTEeMaTH3alus 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01ero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHE,  (opMupyeMoe TNpH  HU3yYEHUU
OOy4YarOIIMMUCS TOHSITHUIHHBIX OCHOB I'€OMETPHUHU, TIPU JI0KA3aTEeIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
¢duznueckux 3aaay.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM U JEeHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpnopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne NPeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO aImapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHEe  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMM  MOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEAbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJECIIH;

¢opMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJEHUN PACCYKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKAa3aTeNbCTB M aITOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleE€HHbIM MO TojaM OOy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTepeOMETpur. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsiMbIX B IIPOCTPAHCTBE: IIEpPECEKaroluecs,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1uiockocTd. [lapanenbHoe M LEHTpaJbHOE MNPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesIbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: MapajuieIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
MIPOCTPAHCTBE, NPSAMBIE MNAPAUIECIBHBIE W TEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJSIPHOCTA  JIBYX
I0cKocTer. Teopema o TpEX NepHeHIuKyIspax.

VYriael B NPOCTPAHCTBE: Yrod MEXAY MPSAMOM M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBI U MHOTOI'PAaHHbIE YIJIbI.
CBoiiCTBa IUJIOCKMX YIJIOB MHOTOrpaHHoro yrima. CBoHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAs IOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiime mnyTM Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBWbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIB,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHHWYECKas ITOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHOCcTe. Tema BpamieHwus:
UJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIllicHUs Ha TUIoCKocTH. Pa3BépTka mummHapa U koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMHIbl 1 KoHyca. OO0BEM Iapa U mapoBOTO
CeTMEHTA.

KomOuHanmm Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, OMHWCAaHHAs OKojio mwiuHapa. Ilepecedenme cdepsl u  1mmapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEJO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znmoxeHnue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LEHTpaJIbHAasl CUMMETpPUS, 3€pKAIbHAsA CHUMMETPUS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLIJIOMY M HAaCTOAILIEMY POCCHUMCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOULIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LHEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEJIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) acTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03/J0POBUTEIBHOM 1E€ATETbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK I pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTHl MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HEeIsIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIEHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSTENIBHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1ayH, BEIOMPATh CIIOCOO pELIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  I[IO3HABATEIbHOM  pediieKcMM Kak  OCO3HAaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapUBaThCS, OOCYX ZaTh TMPOIECC W Ppe3yiabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpuU3Ma,
UpaMU/Ia, MPSIMOYTOJIBHBIN MapajieNenunes, Kyo);

e KJIacCCH(PUIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSTh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIMIOJIHATH U300pakeHus: puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIONIAAM  [OBEPXHOCTEH  MHOTOIPAHHUKOB  (IpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeOOpPa30BBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WUIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEHN TIIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYALMH, IPUMEHITh U3YUEHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 Brenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacrnosoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepneHL[I/HEmepHOCTb MPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5) VYTIIBl U pacCTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 00o00111eHNe U cUCTeMaTH3alHs 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l I;;;?;Z':f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 AHaUTHYECKAss TEOMETPHS 15 1
5 [ToBTOpEHME, 0606H_ICHI:IG u 15 1
CUCTeMAaTH3aIHsI 3HAHHUHA
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 9
CUCTEeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MAPAJIICITBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
IepeceKaromumecs npsamas 1 rmi0CKOCThb,
MOJIYIIPOCTPAHCTBO

IlonsTus: IepeCceKaromumecs mIoCKOCTH,
IepeceKarommecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE




cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMU

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMU

12

N300paxenune cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MxX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

13

14

15

16

17

N3o00paxkeHne cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTel. PackpammmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU [IBETAMU

Mertoa cnesoB AJist MOCTPOEHUS CeUEHUM

Merton cneoB st MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IJIOCKOCTEN

Merton cresioB IJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aluch I1aroB




IIOCTPOCHUA

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIuch I1aroB
MMOCTPOCHHUS

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aUCH 11aroB
MIOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MMOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tomodue
TPEYrOJILHUKOB

[ToBTOpenue mianuMerpuun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus
TJITAHUMETPUH U CTEPEOMETPHUH

Kontponbnas pabota "AKCHOMBI
|y p
crepeomerpun. Ceuenuns"

24

B3aumHoe pacrosnoxeHue npsMbIx B
npoctpancTBe. CKpeluBaroImuecs
npsmble. [Ipu3Haky ckpelmuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASAILEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIeKalIel Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTHIO




26

[TapannensHOCTh Tpex NpsiMbIX. Teopema o
TPEX MapajuleNbHbIX NPsAMBIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapanmnensHOe MPOSKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJlJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUU

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY IPAMBIMU

3amaun HA MOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsATHA: MapasuIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napajieIbHOCTU NPSMON U
IJIOCKOCTH

I'eomeTprueckue 3aa4un Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapaAJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapaJyIEIBLHOIO IPYror npsimoil. Pacuér
OTHOIIEHUN

33

34

[TapannenpHas npoexuus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEYCHHM Ky0a 1
napauienenumnena. CeoncTaa
napajuieJenuIe1a U Ipu3Mbl

[TapannensHele ockocty. [IpusHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 MapaJUICIIbHOCTHU U




€IMHCTBEHHOCTH IIJIOCKOCTH, MPOX 01
yepe3 TOUKY, He MPUHAAIEKAITYIO TaHHON
IJIOCKOCTH U CIIEACTBHUS U3 HEE

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapaIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX MPSMBbIX,
3aKJIFOYEHHBIX MEXKAY MapaljIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEYSHUHU TPSMOM ¢
ABYMS ITapaJIJICIIbHBIMUA INIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napajesenumnena

Boruncnenue UIMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuIeIIeuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSIMOUN U
mockocty. [Ipn3Hak
MEPIEHIUKYIIIPHOCTH IIPAMOM U
IJI0CKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

44

TeopeMa o CylecTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K INTIOCKOCTH




[1nockocTu ¥ IepneHAUKYISIPHBIE UM

45 IIpsIMbIE B MHOTOTpaHHHUKAX

16 [InockocTy U NepHEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHMKAX
[lepnieHIuKyIAp U HAKJIOHHAS.

47 ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO
[lepnieHIuKyIIAp U HAKJIOHHAS.

48 [TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO

49 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpenBarOmuMHUCs
IPSIMBIMU
ITouck nepneHauKyISApHBIX NPSAMBIX C

52 MTOMOUIBIO NEPIIEHUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OPTOTOHAJILHOMN MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEIBHO IIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

60

61

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JIO IJIOCKOCTH

CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:
CUMMETpPHUS, CIABUI TOUYKHU 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHE PACCTOSIHUN

62

Kontponbnas padota "B3anmuoe
PacCIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroa Mexay MPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuueckue METOabl BEIYUCIEHUS
yrjia MEXAy NPSIMbIMUA B MHOTOTPaHHHUKAX
JByrpannsbiii yroyi. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yIja

67

68

69

70

[lepnenaukynspusle miockoctH. CBONCTBA

B3aMMHO NEPIEHAUKYIISIPHBIX ITIOCKOCTEN

IIpu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIepeCEYEHM IBYX MJIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuleJIenunena

Teopema 0 1MaroHany NpPsMOYTOJIBHOTO




napajjieiacnuieaa u CICACTBUC U3 Heé

71

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIINUXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYaLUSIX

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHAUKYIIIPHON IUNIOCKOCTH

TpéxrpaHHblil yroyi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JUJIS
TPEXTPAHHOTO yIiia

77

78

DneMeHTH! cpepruuecKoil reoMeTpun:
reo/Ie3NYecKe JMHUN Ha 3eMIle
KonTponbhast padota "Yrisl u
paccrosiHus"

79

80

81

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €ro 3JIeMEeHTHI"

[Tupamupa. Bunsl nupamuy. [IpaBunsnas
npamMuaa

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBuibHas mpusma

82

[IpssMo#t napainenenunes,
MPSIMOYTOJIBHBIN Mapajienenumnes, Kyo




Brinykibsie MHOTOrpanHuku. Teopema

83 Ditnepa 1
Beimyksibie MHOTOrpanHuKd. Teopema

84 Diinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenne BekTopa 1o 6azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TJIOCKOCTH

92 CkassipHOE TIPOU3BEICHUE 1

93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 OO0001IeHNEe U CHCTeMAaTH3aNNs 3HAHUN 1

99 O0600611eHre U crucTeMaTu3alus 3HaHU! 1

100 HToroasi KOHTpOJIbHASA paboTa 1

101 HToroasi KOHTpOJIbHAS paboTa 1

102 O060011eHre U crucTeMaTH3alus 3HaHU! 1

OBUIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
ara uu(ppoBbIe
New/m | Tema ypoxa Bcero Konrpoubhble | IIpakrieckue fI[Sy'—IEHI/Iﬂ Oﬁlt)l)al;OBaTeJIbele
padoThI padoTbI pecype
1 [ToBTopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
9 IToBTOpenue temsl "CkaisspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE MII0CKOCTH, HOPMaJb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
5 YpaBHEHHE MII0CKOCTH, HOPMAaJb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexropHoe npousseneHne 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUPOBaHHE
10 AHaJIUTUYECKHE METOBI pacyéra yriia 1
MEXy NPSIMBbIMH B MHOI'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy TUNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 @dopmysa pacCTOSHUS OT TOUKH J10 1
IJIOCKOCTH B KOOPJAWHATAaX
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 1
IJIOCKOCTH B Ky0e
14 HaxoxzaeHue paccTosHUI OT TOYKH 10 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuc

15

16

KontposbHas padota "AHamuTudeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICIOB

18

CeueHuss MHOTOTPAHHUKOB: CTaHIapTHBIE
IIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJIyIEIbHbIE CEYEHHUS

20

21

22

[TapanyenpHble NpsMbI€ U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
YIJIBI MEXKY CKPELLIUBAIOIIUMUCS
NPAMBIMHA

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHINKYIIsIpax

24

25

26

[IepnenquKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS UIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
IO IEH, COOOPaKEHUSI TIOT00MS
[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Kontponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35
36

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yIJia
CrepeoMeTpHUyecKHe 3aJauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnesa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napauiesienumnesa

OO6BbEM IpsIMON TPU3MBI
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI PU3MBI

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
HaKJIOHHOUM MpU3MBbI

39

Brruncienue 006EMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. Oobém




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

a1 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeomeTpHuyuecKHe 3a1a4u, CBI3aHHbBIC C
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeoMeTpHUyeCcKre 3a7a9u, CBSI3aHHBIC C
00BbEMaMH IMUPAMHUIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMe "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

16 [Ipumenenune 00bEMOB. BeruncieHue
PacCTOSHUS 10 TUIOCKOCTH

47 Kontponbnas pz'1'60Ta "O0BéM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsamoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Konundeckast moBepXHOCTh, 00pa3yromiye
KOHHMYECKOU noBepxHocTh. Konyc

51 Ceuenne KOH}UIca TUIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 Hnomelzlb OOKOBOI MOBEPXHOCTH H
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H




MOJTHOH IIOBEPXHOCTU KOHYCaA

55

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

56

CTCpGOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

57

58
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Pabouas mporpamMma 1o BEpOSITHOCTH U CTaTUCTUKE

INOACHUTEJ/IbHAA 3AIINCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "BEPOATHOCTDb u CTATUCTHKA"

Pabouast mporpamma mo yueoHOMY Kypey "BeposTtHOCTh U cratuctuka" st ooyyatomuxcs 10-11 kmaccos
pazpabotana Ha ocHoBe DenepanibHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOIO
cpenHero oOpa3oBaHUSi € Y4€TOM W COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABISEMBIX K
MaTEeMaTHYeCKOMYy O0pa30BaHMIO, M TPAAMUIMIA POCCUNWCKOrO 00pa3oBaHusl, KOTOphIE 00€CIeYNBaIOT
OBJIAJICHUE KITIOUEBBIMU KOMIIETEHIIMSMH, COCTABJISIOIIMMHU OCHOBY JJISi HEMPEPHIBHOIO 0Opa3oBaHUS M
caMOpa3BUTHUS, a TaKXKE LEJIOCTHOCTh OOIIEKYJIbTYPHOI'O, JUYHOCTHOIO M II03HABATEIBHOTO Pa3BUTHS
oOyyaromuxcs. B mporpamMme ydreHsl uaen u mosokeHHs KOHIENIuU pa3BUTHS MaTEMaTUYECKOTO
obpaszoBanust B Poccuiickoit ®enepanun. B snoxy mudpoBoi Tpanchopmanuu Bcex cep YeToBEUECKOU
JESATEIILHOCTH HEBO3MOXHO CTaTh 0OPa30BaHHBIM COBPEMECHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTHYecKOM
MIOITOTOBKU. YK€ B LIKOJIE MaTEMATHKa CIYKUT OMOPHBIM MIPEAMETOM /ISl U3YUEHHSI CMEKHBIX TUCIUIUINH,
a TOcClie IIKOJBl pPealbHOM HEeO0OXOIMMOCTBIO CTAaHOBUTCS HENpPEphIBHOE 00pa3oBaHHE, UYTO TpedyeT
MOJIHOIICHHON 0a30BOi  00IIe00pa3oBaTeIbHON IMOATOTOBKH, B TOM YHCIE W MaTeMaTH4YeCKOW. ITO
OOyCJIOBJIEHO TE€M, 4YTO B HAIIU JHUA PACTET YHUCIO TNpo(deccHil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MAaTeMaTUKU: U B cepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUECKUX O0JIACTSIX, U JaXKe B
ryMaHuTapHbIX cdepax. Takum o0pa3oMm, Kpyr LIKOJIBHHMKOB, Ui KOTOPBIX MaTeéMaTHKa MOXET CTaTh
3HAYUMBIM MIPEMETOM, PACIIUPIETCS.

[IpakTHyeckas TOJIE3HOCTh MaTeMaTUKU OOycCIOBI€Ha TeM, YTO €€ MpeIMeTOM  SBISIOTCA
(dbyHIIaMeHTalIbHBIE CTPYKTYPHI HAIIETO MHpA: MPOCTPAHCTBEHHBIE POPMBI U KOJTHMUECTBEHHBIE OTHOIICHHS OT
NPOCTEUIINX, YCBAUBAEMBIX B HEIMOCPEICTBEHHOM OIIbITE, IO JOCTAaTOYHO CIIOXKHBIX, HEOOXOAMMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIATHBIX UAeH. be3 KOHKPEeTHBIX MaTeMaTHUYECKUX 3HAaHUH 3aTPYAHEHO MOHUMAaHNe
MPUHIIMIIOB YCTPONMCTBA U MCIOJB30BAHUS COBPEMEHHOM TEXHHKH, BOCHPUATHE U HWHTEPIIPETALUS
pasHOOOpa3HOM  colManbHOM, SKOHOMUYECKOH, TNOJIMTHYEeCKOH  uHpopmauuu, ManodddekTuBHa
MOBCETHEBHAS TPAKTHYECKasl NeATENbHOCTh. KakqoMy uUernoBeKy B CBOEH KU3HU MPUXOJUTCS BBITOJIHATH
pacuéThl U COCTaBIATh AITOPUTMBI, HAXOAUTH U MPUMEHSATH (GOPMYIBI, BIaI€Th TPAKTHUECKUMU TPUEMaMU
TE€OMETPHUECKUX H3MEPEHUH M IOCTPOEHUH, 4MTaTh HMH(OpPMAIMIO, MPEJCTABICHHYIO B BHIE TaONHIL,
auarpaMMm U TpaduUKoB, >KUTh B YCJIOBHSIX HEONPEAENEHHOCTH M TOHUMATh BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHA.

OAHOBpEMEHHO € pacliupeHueM cdep MpUMEHEHHs MaTeMaTHKUH B COBPEMEHHOM oOmiecTBe BcE Oosee
BaXHBIM CTAHOBUTCSI MaTEeMAaTUYECKUN CTUJIb MBIIUICHUS, MPOSBISIOUIUICS B ONPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3yyeHUss MaTeMaTUKH B apceHal NpUEMOB U METOJOB MBILIUICHUS 4YellOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA WHAYKIMS U JeAyKLHUs, oOOOLIeHHEe W KOHKpEeTH3alus, aHadu3 u
CHUHTE3, KJacCHU(PHUKalus W cucTemaruszaius, abcrparupoBaHue U aHajorusi. OOBEKTbl MaTeMaTHUECKHUX
YMO3aKIIOYeHUH, MpaBWiIa HMX KOHCTPYHMPOBAHUS pPACKPBIBAIOT MEXAaHU3M JIOTUYECKUX IOCTPOCHHH,
CIOCOOCTBYIOT BBIpaOOTKE YMEHHs (pOpMyIHpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBaTh CY)KICHHSI, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbINUIEHHE. Benymas ponb NPUHAAICKUT MaTeMaTuke U B (HOPMHUPOBAHHUU
ITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCIIUTAHUN YMEHUHN J€MCTBOBATH IO 33JaHHBIM aJlTOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mporiecce pemeHus 3a1a4 — OCHOBOM y4eOHOH
NEeSITeIbHOCTH Ha YpOKax MaTeMaTHKW — pPa3BUBAIOTCS TaKXKE TBOpYECKas W MPHUKIAIHAS CTOPOHBI
MBIIICHHS.

OOyuenne MaremaTuke Aa€T BO3MOXKHOCTH pPa3BUBATh Yy OOYYAIONIUMXCA TOYHYIO, PAlMOHAIBHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpaTh Hanbosee MOIXOISIINE I3bIKOBbIC, CHMBOJIMYECKHE, rpaduyeckue



CPEICTBA JUISl BBIPAXKECHUS CY)KIACHUN U HAIJISHOIO UX IIPEICTABIICHHUS.
Heo6Xx0oauMbIM KOMIIOHEHTOM 00111e# KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHH SIBJISIETCS 00IIIee 3HAKOMCTBO

C MCTOJaMH ITO3HAaHUA HGﬁCTBHTeHBHOCTH, npeaACTaBJICHUEC O MPEAMCTC U METOAAX MATCMATUKU, UX OTJIMUMH

OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHHUS MAaTEeMaTUKH TS
pellleHrs HAay4YHBIX M MPUKIAJAHBIX 3a1ad. TakuM oOpa3om, MaTeMaTHuecKoe 0oOpa3oBaHHE BHOCUT CBOM
BKJIaJ] B popMUpOBaHUE 001IEH KyJIbTyphl YeJIOBEKa.

W3ydyeHne maTeMaTUKH TakXKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHMIO YEJIOBEKa, MOHUMAHUIO
KpacoThl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCIIPUSITHIO TEOMETPUIECKUX (POPM, YCBOCHHIO

nacu CUMMCTpPUH.

Lleay U3yyeHUsl y4eOHOro Kypca

VYuebHblil kKypc «BeposTHOCTH M cTaTHCTUKa» 0a30BOIO YpPOBHS SBISETCS NPOJODKEHHUEM MU Pa3BUTHEM
OJTHOMMEHHOT0 y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOH 1Kokl Kype npeanasHayen i GopMUpoBaHUs
y 00y4aronmxcsl CTaTUCTHUECKON KYJIbTYphl U IOHUMAHUS POJIM TEOPUU BEPOSATHOCTEH Kak MaTeMaTH4ecKoro
UHCTPYMEHTA Il U3yYCHMsI CIIy4ailHbIX COOBITUH, BEHMUUH U npoueccos. [Ipu u3ydenun kypca odoramarorcs
NpPEICTAaBICHUs YYallUXCs O METOJaX MCCIEJOBaHUs HW3MEHYMBOTO MHpa, Pa3BUBAETCS IIOHUMaHHE
3HaYMMOCTH M OOLIHOCTH MaTeMaTHYECKUX METOOB MO3HAaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYUYHOT'O MUPOBO33PEHUS.

CopneprkaHue Kypca HalpaBJIeHO Ha 3aKpeIyIeHUe 3HaHUi, NOJyYeHHBIX IPU U3yYEHUH Kypca OCHOBHOM LIKOJIBI
U Ha pa3BUTHE MPEACTABICHUI O CllydallHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMHU Ha BaXKHBIX IPUMEpaX,
CIOKETBI KOTOPBIX IIOYEPIHYTHI M3 OKPYXKaomero mupa. B pesymprare y o0O0ydarommxcsi TOJDKHO
chopMHpOBATLCS TNPEACTaBICHUE O Haulojee YNOTPEeOUTENbHBIX M OOLIMX MaTeMaTUYECKUX MOJEISIX,
UCIONIb3YEMBIX [UIsI OMMCAHUS AHTPONOMETPUYECKHX M JAeMorpaduyecKkux BeIMYMH, IOTPEIIHOCTEN B
Pa3IMYHOTO POJia U3MEPEHHSIX, JUTUTEIBHOCTH 0€30TKAa3HOW pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK
MAacCOBBIX SBJICHUH U IIPOLECCOB B OOIECTBE.

B cooTBercTBUM C yKa3aHHBIMH LEISIMHU B CTPYKType y4eOHOro Kypca «BeposTHOCTh M CTaTUCTUKa» CpelHen
HIKOJIBI Ha 6230BOM YPOBHE BbIJIETICHBI CIIEIYIOIINE OCHOBHBIE COiepkKaTelbHble TUHUM: «CiydaiiHble COOBITHS
U BEpOSATHOCTWY, «CiiydyaliHble BETUYMHBI U 3aKOH OOJIBIINX YHCEI.

BaxHylo 9acTh Kypca 3aHUMAeT U3yuyeHHe reOMeTPUYECKOro 1 ONHOMHUAIBHOTO pacipeaeIeHU U 3HaKOMCTBO
C MX HEMPEPBIBHBIMU aHAJIOraMU — I10Ka3aTeJIbHBIM 1 HOPMAJIbHBIM PacIpeeIeHUSIMH.

Conepxanne nuHMM «CiaydaiiHple COOBITUS W BEPOSATHOCTH» CIY)KUT OCHOBOW Uil  (pOPMHUPOBAHUS
IIPEJICTaBICHUN O pacpeae/IiEHUU BEPOATHOCTEN MEX /1y 3HAUEHUSAMHU CIyYalHBIX BEJIMYMH, a TAKXKE 3TA JIMHUSA
HeoOXxo/uMa Kak 0a3a Ui U3y4eHHUs 3aKoHa OOJIBIINX YKcell — (yHIaMEHTAIBHOTO 3aKOHA, JIEHCTBYIOLIETO B
npupozie ¥ oOIIecTBE M HMMEIOLIero MareMaTHueckyio ¢opmanuzanuio. CaM 3aKOH OOJBLIMX YHCET
npeiaraeTcsi B 03HaKOMHUTENbHOM (hopMe ¢ MUHMMAJIBHBIM HCIIOJIB30BaHUEM MaTEeMaTH4YeCKOTo (hopManusma.
TeMmbl, cBsI3aHHBIE C HEMPEPHIBHBIMHU CIIyYailHBIMH BEJIWYMHAMH, aKIEHTUPYIOT BHUMaHHME IIKOJBHUKOB Ha
ONHCAaHUM W W3YYEHUH CIy4YalHBIX SBICHUHA C MOMOIIBIO HENpepbIBHBIX (QyHKIUH. OCHOBHOE BHMMaHUE
yIEISAEeTCs 0Ka3aTeIbHOMY U HOPMAJIBHOMY PacIpeleeHUsM, NP 3TOM IPEAINOoIaracTcs 03HAKOMUTEIbHOE
U3ydeHue MaTepuana 0e3 10Ka3aTelbCTB MPUMEHSIEMBIX (PaKTOB.

MecTo Kypca B y4eGHOM IJIaHe

B YuebHoMm miaHe Ha u3ydyeHue Kypca «BeposSTHOCTh M cTaTHCTHKa» Ha 0a30BOM ypoBHe oTBOAMTCS 1
y4eOHBIH Yac B HEJIENIO B TEUEHUE KaXKJ0Tr0 Toj1a o0yyeHus, Bcero 70 yueOHbIX 4acoB.



[lnaHvMpyeMble mnpeaMeTHblie pe3yabTaTbl OcCBoeHUusi IlpuMepHoM paGoden
nmporpamMmal Kypca (1o roaamMmooy4eHus)

[IpeameTHbie pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U cTatucThKa» B 10—11 ki1accax opueHTUpPOBAHBI

Ha JIOCTWKCHHE YPOBHS MaTeMaTHYECKOW rPpaMOTHOCTH, HEOOXOJMMOTIO /ISl YCHEIIHOTO PEeIIeHHs 3a/1a4 U
npo0JeM B peabHOM KU3HU U CO3/IaHUE YCIOBUM JIJIsl UX OOLIEKYIBTYPHOTO PAa3BUTHS.

OcBoenne yueOHOTO Kypca «BeposaTHOCTh M CTaTUCTHKa» Ha 0a30BOM YPOBHE CPEAHEr0o OOIIEro o0pa3oBaHUS
JOJDKHO — o0ecrieynBaTh  JOCTIDKEHHE — CIEAYIOUIMX — IPEAMETHBIX  00pa30BaTEeNbHBIX  PE3YyJIbTATOB:



10 kacc

e YuTaTh U CTPOUTH TAOIUIIBI U JTHATPAMMBI.

e OmnepupoBaTb NOHATUAMU: CpeIHEE apUPMETHIECKOE, MEMaHa, HanboblIee, HAUMEHbIIIEe
3Ha4YeHUe, pa3Max MacCUBa YUCIIOBBIX IaHHBIX.

e OmnepupoBaTb MOHATUSAMM: CIIy4allHbIH 53KCIEPUMEHT (ONBIT) M CiydailHOe COOBITHE,
3JIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIN UCXO0/1) CIy4alHOTO OIBITA; HAXOIUTh BEPOSITHOCTH B
OTIBITAaX C PABHOBO3MOKHBIMU CITy4ailHBIMHU COOBITHSMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTU
COOBITHH B U3yUEHHBIX CIIy4alHBIX IKCIEPUMEHTAX.

e Haxonuts u popMynupoBaTh COOBITHSA: IEpeceueHe U 00bEIMHEHNE TAaHHBIX COOBITHIA, COOBITHE,
MIPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO; TOJB30BAaThbCA IuarpaMMmamMu Oinepa U ¢GopMyrnoi
CJIO’KEHUS BEPOSTHOCTEH MPH PEeIICHUH 3a7ay.

e OnepupoBaThb MOHITUSMHU: YCIOBHasi BEPOATHOCTh, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH C MIOMOIIIBIO MTPABHJIAa YMHOXKEHUSI, C IOMOIIBIO JIepeBa CIIyYaiiHOTO OTIBITA.

e [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IIPH PELICHUH 3a/1a4.

e OnepupoBaTh MOHATUSMH: UCIIBITAHHE, HE3AaBUCUMBIE UCTIBITAHUS, CEPHS UCIIBITAHHMA, YCIIEX
HeyJiaya; HaxOJUTh BEPOSTHOCTH COOBITUIl B CEpUU HE3aBUCUMBIX HCIBITAHUN 10 MEPBOrO
ycrexa; HaXOAUTb BEPOSITHOCTU COOBITUI B cepuu HcTibITaHUM bepHyiuiu.

L4 OHepI/IpOBaTB INOHATHUAMMU: cnyqaﬁHaﬂ BCIIMYHHA, PACIIPCACICHUC BCPOHTHOCTeﬁ, Auarpamma

11 kmace  PacIpeaciICHHUs.

e CpaBHHMBATh BEPOSTHOCTH 3HAYCHUH CIy4alilHOW BEJIMUYUHBI TI0 PACIIPEICIICHUIO HITH C TIOMOIIBIO
JarpaMm.

e OnepupoBaTh MOHITHEM MAaTEMAaTUICCKOTO OXKHJIAHUS; IPUBOIUTH TPUMEPBI, KaK TPHUMEHSETCSI
MaTEeMaTHYECKOe OXKHJIaHWE CIydallHOW BETMYHHBI HAXOJUTh MATEMaTHYECKOE OXKUIAHHE IO
JTAaHHOMY pacIipeesIiCHUTIO.

e lIMeTh mpencTaBieHHE O 3aKOHE OOJIBIINX YHUCEIT.

e Hwmetn MMpEACTAaBJICHUEC O HOPMAJILHOM pacClpeaciCHnU.

Coaep:xaHue y4eOHOro Kypca (mo roaam
oo6yuyeHus)10 kiacc

[IpencraBieHue qaHHBIX ¢ TOMOIIBIO TaOIUIl U quarpamm. CpemaHee apudMeTHIecKoe, MeIuana, HanboJbIee

U HauMeHbIlIee 3HAYeHUs, pa3Max, JUCIIEPCUs U CTaHIaPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaiiHble KCTIIEPUMEHTHI (OIBITBI) U CIy4daiHble COOBITUS. DJIeMEeHTapHbIe COObITHA (MCXObI). BeposTHOCTD
cllydyaifHOro coObITHS. BIM30CTh 4acTOTHI U BEpOSATHOCTH cOOBITUH. CiydaifHble OIBITBI C PAaBHOBO3MOXKHBIMHU
JJIEMEHTAPHBIMU  COOBITHAMU. BeposSTHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITUSMH.

Omnepanyu Haja COOBITUSIMH: TepecedeHue, o0beInHEHNEe, MPOTUBOIMOIOKHbBIE cOOBbITHS. [InarpamMmmelr Diiiepa.
®opmyna ClI0KEHUS BEPOSITHOCTEM.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBo ciydailHOro skcrepumenta. Popmyna IMOITHOU
BepossTHOCTH. He3aBucuMble COOBITHS.

Kombunatoproe mnpaBwio ymHoxkeHus. llepecranoBku u daxtopuan. Yucno coderanwil. TpeyroabHHK
[Mackansa. ®opmyna 6unoma HeroToHa.

bunapHelii cay4aiiHbIN ONBIT (MCHBITaHUE), yenex U Heyaada. HezaBucumelie ucneitanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH A0 mepBoro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUN bepHyiu.

Cnyualinas BenuunHa. Pacnpenenenue BepoarHocTeil. Juarpamma pacnpeaenenus. [Ipumepsl pacnipeneneHuid,



TOM quciic, TCOMCTPHUICCKOC n OMHOMHUAIILHOE.



11 knacc

HUucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEIWYUH: MATEMaTH4YECKOE OXHUAAHUE, AUCHEPCUS MU CTaHAAPTHOE
OTKJIOHEeHME. [IpuMepsl IpUMEHEHUT MaTEMAaTUYECKOTO OXKUAAHUA, B TOM YHCIIE B 3a/a4ax U3 IOBCEIHEBHOU
KHU3HH. Maremaruyeckoe OXuJaHue OWHApHOW CIy4aiHOM BeNMWYMHBI. MaremMaTHyeckoe OXXHIAHHE CYMMBI
CIlydyailHBIX BEJIMYMH. MaTeMaTHuecKoe OXUAAHWE M JUCIEPCHS T'€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacrpeeneHui.

3akoH OOJBIIMX YMCENT M €ro pojib B Hayke, Mpupojae u oOuiectBe. BbIOOpOUHBI METON HCCIel0BaHUM.
[TpuMeprl HENIPEPBIBHBIX CIIy4alHBbIX BeIU4nH. [IoHATHE O MIOTHOCTH pacnpenesieHus. 3aJa4n, IPUBOJAIINE K
HOpMaJIbHOMY pacrnpezeseHuto. [IoHsaTre 0 HOpMaIbHOM PacIpEICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaace

No  fammeHoBaHHE pa3AeyioB U TEM KonmuectBo vacoB| lara | Buabl pestenbHOCTH Buner DJIEKTPOHHBI

porpamMMbI BCer| KOHTp| mpakT KOHTPOJI | € pecypChI
o |pab. |pab6. A

Pa3znen 1. [IpeacraBiieHue JaHHBIX U ONMHCATEIbHAS CTATHCTHKA — 4 yaca

1.1. | [IpexncraBnenue JTAHHBIX 1 M3Bnexkath  uHpopManuM© U3 TAONUIl W JHarpaMM, https://ww
IIOMOIIBIO TaOJIUI] U AUATPAMM UCMOJIB30BATh TAONMMIBI W JUAarpaMMbl JUIS TIPEJCTABICHHS w.yaklass.ru

1.2. | Cpennee apudmerndeckoe,| 1 CTATUCTHICCKUX AAHHBIX. https://ww
MeIHaHa HaxoauTts onucaTenbHbIe XapaKTEPUCTHKH TaHHBIX. . w.yaklass.ru

13 | Hambonomee m mamvensmed 1 BoiaBurath, KpUTHKOBATH THNOTE3bI O XapaKTepe CIy9YaiHoH https://ww
3HAUCHWS, DA3MAX, JIACIICPCHS, M3MEHYMBOCTHU U ONPEACIAIONINX e€ hakTopax w.yaklass.ru
CTaHJapTHOE OTKJIOHEHHE
YHCJIOBBIX HAOOPOB

1.4. | IIpakTrueckas padora 1 1 [Mpakruu https://ww
«[IpencraBnenne  NaHHBIX | eckas  \w.yaklass.ru
omnucaTeNbHask CTATUCTUKAY pabora;

Hroro no pazneny 4

Pazgen 2. Cayuaiinble ONBITHI M CJIy4YaiiHble COOBITHS, ONBITHI C PABHOBO3MOKHBIMH 3J1eMeHTAPHBIMH HCX04aMH — 3 yaca

2.1. | Cnyuaiinbie OKCIIEpUMEHTHI | 1 BoiiessiTh Ha mpuMepax ciy4aiiHbIE COOBITHS B OIMCAHHOM https://ww

(OTIBITHI) u ClTy4aiiHbIe CITy4aiilHOM OTIBITE. w.yaklass.ru
COOBITHSL. DneMeHTapHbIE ®opMyIUpPOBATH YCIOBUS MTPOBEACHUS CIYYaifHOTO OTIBITA.
COOBITHS (MCXO/IbI) HaxoauTb BEpoOsTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXHBIMHU

2.2. | BeposiTHOCTB cirydaitaor 1 MCXO/IaMHU. https://ww
coObITus. BeposiTHOCTH COOBITHI MoneaupoBaTh OMNBITHl C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH w.yaklass.ru
ONBITaX C  PaBHOBO3MO>KHBIM MCXO0/IaMU B XOJI€ IPAKTUIECKOH pabOThI
3JIEMEHTAPHBIMH COOBITHSIMU.

2.3. [Ipaktuyeckas pabora «Ciyuaitap| 1 1 [TpakTiue https://ww
ONBITBI M CIy4allHble COOBITH CcKast w.yaklass.ru
ONBITBI  C  PaBHOBO3MOXHBIM pabota
HIIEMEHTAPHBIMH UCXO0JIAMH»

Hroro no pazneny 3

Paznen 3. Onepanuu HaJx COOBITHAMH, CJI0KEHHE BEPOSITHOCTel — 3 yaca

3.1. | Onepanuu HaJ COOBITUSIMH: 1 Hcnoab3oBarh auarpaMMmbl Diliepa U CIOBECHOE ONHMCAHUE https://ww

nepeceyeHue, 00bEeTMHEHNE COOBITHI 111 (OPMYIUPOBKH U M300paKEHHs OOBETUHEHHUS U w.yaklass.ru




COOBITHIA, TPOTHBOMOJIOKHBIE

repecevyeHust COOBITUI

COOBITHA

Pemate 3amauyMm C UCHOJB30BaHUEM (OPMYINBI  CIOXKCHHS

3.2. | Jluarpammsbl Diinepa 1 BEPOSITHOCTEH https://ww
3.3. | ®opmyna cioxxenus| 1 w.yaklass.ru
BEPOSATHOCTEM
Hroro mno pazneny: 3
Pazgen 4. YcioBHasi BEPOATHOCTD, /IePeBO CJIy4YailHOro ONbITa, (popMyJia MOJHONH BePOSTHOCTH U HE3aBHCUMOCTH COOBLITHI — 6 YacoB
4.1. | YcnoBHast BEPOSITHOCTh 1 Pemath 3aaun Ha HaXOXKJICHUE BEPOATHOCTEH COOBITHH, B TOM| https://ww
YHCJIe YCIOBHBIX C MTOMOIIBIO IEPEBa CIyYaitHOTO OIBITA. w.yaklass.ru
4.2. | YMHOKEHHE BEPOSTHOCTEH 1 OnpeneiassiTh HE3aBUCUMOCTh COOBITUH 1O  ¢GopMysIe H IO https://ww
OpraHu3aIfK CIIy4aliHOTO OIBITa w.yaklass.ru
4.3. | depeBo cinyvaiiHoro| 1 https://ww
IKCIIEPUMEHTA w.yaklass.ru
4.4. | ®opmyna MONHOW BepositTHOCTH | 1 https://ww
w.yaklass.ru
4.5. | HezaBucumpie coObITUS 1
4.6. | [Ipaktuyeckas paboral 1 [Ipakt
«YcloBHasI BEPOSITHOCTb, JEPEBO nJecka
CIy4yallHOTO oOmbITa, (opMyIal b
TIOJTHOM BEPOSTHOCTH u pabota
HE3aBHCHMOCTb COOBITUI
Hroro mno pazneny: 6
Pa3nen 5. DiieMeHTHI KOMOMHATOPUKH — 4 Yaca
5.1. | KomGunaropHoe npasuio| 1 M cnosb30BaTh MPaBUIIO YMHOXKEHUS [Tl IEPEUUCIICHHS COOBITUH B https://ww
YMHO)KEHHUSI. CITy4aifHOM OTIBITE. w.yaklass.ru
5.2. | [lepecranoBku u (akTopuan 1 Ilosb3oBaTbest  Gopmynoil u  TpeyroiapbHuUKOM [lackams s https://ww
OTIpEIEIICHUS YUCIIa COUCTaHUN w.yaklass.ru
5.3. | Yucno coueranuii. Tpeyronpauk| 1 https://ww
[Tackans w.yaklass.ru
5.4. | ®opmyna 6unoma HeroToHa 1 https://ww
w.yaklass.ru
Uroro nmo pazneny: 4
Pa3nesa 6. Cepuu nmocjienoBaTeJbHBIX HCOBITAHUN — 3 yac
6.1. | bunapubiii  cimydaitHeii  ombIT| 1 Pa30uBaTh CI10XKHBIE SKCIIEPUMEHTHI Ha OT/IETIbHBIC UCTIBITAHUS. https://ww
(ucnpITaHMe), yCIEX M HEyaada OcBauBaTh NOHATHS. HCIBITAHWE, CEpUs  HE3aBUCHMBIX] w.yaklass.ru




WCIIBITAaHUM.

6.2. | HezaBucumsie ucnblTanus. | 1 IIpuBoAUTH NPpUMePHI CEPUil HE3ABUCUMBIX UCTIBITAHUH. https://ww
Cepusi HE3aBUCHUMBIX HCIIBITAHUI PemiaTh 3aauMm Ha TOUCK BEPOSTHOCTEH COOBITUH B CEpUH w.yaklass.ru
no meporo ycmexa. Cepust UCTIBITAHUN JI0 TEpPBOrO YyClexXxa M B CEPHSIX HCIBITAHUN
HE3aBUCHMBIX UCIIBITAHUIT beprymm.
beprymn. N3yuyars B Xoe MpaKkTH4eCKOH padoThI C HCIOJb30BAHUEM

6.3. | [IpakTuueckas pabota ol 1 JIEKTPOHHBIX  TAOJHMII BEPOSTHOCTH COOBITUH B  CEpHSX [paxtuy https://ww
UCTIOJIb30BAHUEM  DJICKTPOHHBIX 1 HE3aBUCHMBIX UCTIBITAHUI eckas  (w.yaklass.ru
tabiuy 1o  Teme:  «Cepuyl pabora;
TIOCJICIOBATENIbHBIX MCIIBITAHUI

Hroro mno pazneny: 3

Paznen 7. Cayuaiinbie BeJIMYHHBI U pacnpeaeaeHus — 6 yacon
7.1 | Cnydaiinasi BelTU4nHA 1 OcBauBaTh TOHSITHSI. ClydYaiiHas BeJIMYMHA, pacClpeIecHuE, https://ww
7.2 | Pactpenenenue sepostHocTelt | 1 TaOJIMIIa pacIpeICIICHHsI, TarpaMMa pacrpeieIieHusI. w.yaklass.ru
I[IpuBoauTs, NpHUMEPbI  pacupeAciieHWid, B  TOM  YHUCI
7.3 | Jlmarpamma pacripeaciicHus 1
rCOMETPHUUCCKOT0 U OMHOMHAIILHOTO.

7.4 | Cymma 1 npoussesenne 1 CpaBHMBATDb PACTIPE/ICIICHUS CITyYaiHBIX BETHYHH https://ww
CITy4aiHbIX BEJIUYHH HaxoauTh 3HaYeHUS CyMMbI U TIPOU3BEACHUS CITy4aiHbIX BEIUYHH. w.yaklass.ru

7.5 | Ilpumeps! pacnpezeneHuii, B Tom 2 CTpouth M pacno3HaBaThb TEOMETPUYECKOE U OMHOMHAIBHOE
YUCIIC reoOMCTPHUICCKOC H pacrpeneaeHue
OMHOMHUAIBHOE

Hroro no pazzgeny: 6

Pa3nen 8. O00011eHue U cucTeMaTH3alMA 3HAHUI — 5 yacoB

8.1. | OnucaTenbHas CTATUCTHUKA 1 [oBTOPATH U3YyUCHHOE U BHICTPAUBATH CUCTEMY 3HAHUI https://ww

w.yaklass.ru

8.2 | Ciyuaiinble OTIBITHI nl https://ww
BEPOSTHOCTH CITy4JaiftHBIX w.yaklass.ru
COOBITHI

8.3 | Omepanuu Ha1COOBITUAMU 1 https://ww

w.yaklass.ru

8.4 | DneMeHTEHI KoMOuHaTOpHKH,| 1 https://ww
CepUH HE3aBHCHUMBIX HCIIBITAHUI w.yaklass.ru

8.5 | UroroBas xoHTponbHas padora |1 |1 KOHTD.

paborta
Hroro no paszgeny: 5 [

OBILEE KOJIMYECTBO YACOB 34 |1 4




11 kaace

No  |HammenoBanue pazzaenoB u TeM  [KommdectBo wacoB |/lata  (Buabl esiTenbHOCTH Bunpi, DJIEKTPOHHBI
BCETO[KOHTP. [[TPAK. dopmbl e
pabot [paboT KOHTpPOJIsSL [0Opa3oBaTelib
HBIE PECYPCHI
Pa3nen 1. [loBTopenne, 060001eHue U CHCTeMATH3AIUsA 3HAHUM — 4 yaca
1.1. |CnyuaiiHble ONBITHI U BEPOSTHOCTHZ [ToBTOPATH U3yYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUI
CITy9aifHBIX COOBITHIA
1.2. |Cepuu He3aBUCHUMBIX UCTIBITAaHUN |1
1.3. |Cnyuaiinbie BEJIMYUHBI nll
pacnpeieneHus
Wroro no pazneny 4
Pa3nen 2. MaTemaTu4eckoe 0KUJAaHUe CIIYy4YaliHON BeJITMUMHBI — 4 yaca
2.1. [[Ipumepsi npuMeHeHwus|1 OcBauBaTh MOHITHE MATEMATUUECKOTO OXKUIAHUSL. https://ww
MaTeMaTUYECKOTO OKUTAHHUS [IpuBOIUTH u o0cyx1aTh IPUMEPHI PUMEHEHUS] w.yaklass.ru
(cTpaxoBaHue, J0TEPES]). MaTeMaTUYeCKOro  OXXUJAHUA. BBIUKCIATE MaTEeMaTHYECKOE
2.2. |Marematnyeckoe  oxuma"ue |1 OXKHTaHUE. https://ww
CYMMBI CIIy4alHBIX BEIMYUH Mcnonp30BaTh INOHATUE MAaTEMATUYECKOIO OXHUAAHUSA M €ro w.yaklass.ru
2.3. |Maremaruueckoe  OXujaaHue |2 CBOKCTBA TpH pemeHnH 3anad. HaxoauTe 10 M3BECTHBIM [[Tpaxtmuec |https://ww
reOMETPHUECKOTO " q)OpM}’J'IaM MAaTEMATU4YCCKOC OXHUIAHHUC CYMMBI CJ'Iy‘IElﬁHLIX Kaﬂpa60Ta W.yak|ass_ru
GHHOMUAILHOLO BenM4MH. HaXxoauTh Mo M3BECTHBIM (GopMyliaM MaTeMaTUYECKUE
pacrpeneneHui OKHMJIaHUSI CITyYalHBIX BEIWYUH, MMEIONIUX T€OMETPUYECKOE U
OMHOMUAIBHOE pacCIpe/IeICHHUS
Wroro no pazneny 4
Paznen 3. [lucnepcusi M cTaHAAPTHOE OTKJIOHEHHUeE CJIYUYaiiHOI BeJHYHHBI — 4 yaca
3.2. |/lucnepcur TEOMETPHUYECKOro W2 OcBauBaTh TOHSTHS: JHUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE https://ww
OMHOMHUAILHOTO pacpe/IeNIeHusI. CIIy4aifHOM BenWYrHBL. HaX0IUTh TUCTIEPCHIO TT0 pacCIpeIeICHUIO w.yaklass.ru
3.3. |[IpakTuueckas pabota c|l 1 [TpakTn https://ww
WCTIONb30BAaHUEM  DJIEKTPOHHBIX qecKast w.yaklass.ru
Tabnui, mo Teme: «Jlucmepcus u pabota
CTaHIapTHOE OTKJIOHEHHE

CIIy4aitHON BEJTMYMHbBD)

Wroro no pasupeny:

4

Pasgen 4. 3aKoH 00JbIINX YKcea — 3 yaca




rpaduIecKux METO/1Q

4.1. |3akoH GONBIINX YUCET 1 3HAaKOMHUTBCS  C  BBIOOPOYHBIM  METOJAOM  HCCIICIOBAHMS https://ww
COBOKYITHOCTH JTaHHBIX. w.yaklass.ru
4.2. |BbIOOpOYHBIi Meroz(l M3yyaTh B XO0/€ MPaKTUYECKOW pPabOThl C HUCIOJIb30BAHUEM https://ww
WCcCIIeJOBAaHUH HIICKTPOHHBIX TAOJNUI] MPUMEHEHHE BBIOOPOYHOIO METOja w.yaklass.ru
4.6. |[IpakTuueckas pabota c|l 1ICCJIC/IOBAaHUS [Mpaktu  |https://ww
WCTIOJb30BAHUEM  DJIEKTPOHHBIX 1 qecKast w.yaklass.ru
TaOIHI] IO TeMe: «3aKO0H OOJIBIITNX pabota
YHCEID)
HToro o paszeny: 3
Pa3jnen 5. HenpepbIBHBIE cilyyaliHble BeJIMYUHBI (pacnpeaeieHus) — 2 yaca
5.1. [[Ipumepsi HenpepbIBHB|L OcBauBaTh TMOHATHSA: HENPEpbIBHAs CilydaiiHas BelWYHHA, https://ww
ClIydaliHbIX  BeJqWuuH. DyHKIY HEMPEePBIBHOE paciipe/ieiiCHue, PYHKIHS TNIOTHOCTH BEPOSTHOCTH. w.yaklass.ru
[UIOTHOCTH PACIpPEICTICHUSL. [TpUBOIUTH MPUMEPBI HETTPEPHIBHBIX CIyYalHBIX BETUYNH.
5.2. |PaBHOMepHOe pacnpenenenue |1 HaxoauTb BEpOSTHOCTH COOBITUI MO TaHHON (yHKIUK INIOTHOCTH,) https://ww
W ero CBOMCTBA B TOM YKCJIE€ PABHOMEPHOTO paCIpeIe/ICHHs w.yaklass.ru
HToro mo pa3neiny: 2
Pa3znen 6. HopmanbsHoe pacnipenesienue — 2 yaca
6.1. [3amaum, HPUBOJISIIHE k|1 OcBauBaTh MOHATH: HOPMAILHOE pacipe/ieieHue. https://ww
HOPMAJBHOMY  PacIpeleNICHHUIO. Bb11eSTh TI0 ONMCAHMIO CITydaiiHble BEJTMUWHBI, pacIpe/IeIEHHbIC w.yaklass.ru
DyHKIUSA TIOTHOCTH U CBOMCTBA 0 HOPMAIbHOMY 3aKOHy. [IpUBOJAMTH TpUMEpH  3ajad,
HOPMAJILHOT'O PACIIPEICIICHHSI MPUBOASIIMX K HOPMAJIBHOMY pachpeneieHuto. Haxomutp
6.2. |[[IpakTudeckas pabora c|l 1 YICIIOBBIC XapPAKTEPUCTUKH HOPMAIBHOTO pACIPEICICHHS  TIO https://ww
WCIIOJIb30BAHUEM  DJIEKTPOHHBIX M3BECTHBIM  (opMynam. Pemate  3aaaud, CBA3aHHBIE C w.yaklass.ru
tabmuiy o teme: «HopmansHOe MPUMCHEHHEM CBOWCTB HOPMAIBHOTO pAaCIpeNe/iCHHd, B TOM
pacnpeieneHus» YKCIIC CUCTIOIh30BAHUEM JICKTPOHHBIX TaOJIHUIL
HToro mo pa3neiny: 2
Pasjnen 7. [loBTOpenue, 000011eHne U cUcTeMaTH3aIUA 3HAHUI — 15 yacoB
7.1 |[IpencraBnenue TaHHBIX c3 [ToBTOPSATH M3Yy4EHHOE M BEICTPAUBATH CHCTEMY 3HAHHUI https://ww
MOMOIIIBIO TAOJIUIL U IUArPaMM w.yaklass.r u
7.2 |OnmcaTenbHasi CTATUCTHKA 2 https://ww
w.yaklass.ru
7.3 |OmpITBl € PaBHOBO3MOXKHBIMH|2 https://ww
DIIEMEHTAPHBIMU COOBITHIMU w.yaklass.ru
7.4 |BbluncieHue BEPOSATHOCTE3 https://ww
COOBITHIT ¢ TPUMEHCHHEM (POPMYIT w.yaklass.ru




(KoopaWHATHAsT TIpsMasi, JEPEB
nuarpaMma Ditsiepa)
7.5 |Cnyuaiinbie BEJIMYMHBI 2
pacnpeeneHus
7.6 |Maremarnyeckoe oXumaHue |2
CIIy4allHOM BEJINYMHBI
7.7 |ArtoroBas koHTpoJibHas pabora |1 1 KOHTPOJIbH
pabota
Wrtoro no pasneny: 15
OBLIEE KOJIMYECTBO YACOB II034 |1 3
[TPOTPAMME




IMMOYPOYHOE INTAHUPOBAHME, 10 ki1acc

Ne
n/m

mara

Tema ypoka

T1J1aH

[paxt

HpeIICTaBJIeHI/Ie JAHHBIX U ONMUcaTeJIbHasA CTATUCTUKA — 4 gyaca

1. [IpencraBneHye TaHHBIX C TOMOIILI0 TAOIUI] U JUArpaMM

2. Cpennee apudmernyeckoe, MeIuaHa

3. HaunGospiiee 1 HauMeHbIIIee 3HAYEHUS, pa3Max, JUCIIEPCHs, CTaHIaPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

4, [TpakTnueckas pabora mo teme «lIpencraBieHne JaHHBIX W OMHCATEIIbHAS]

CTaTUCTHUKaA»

CJiiydaiiHble ONBITHI U CIy4ailH

bI€ COﬁbITI/Iﬂ, OIIBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHA HCX0JaMHU

— 3 yaca

0. CrnyualiHple  DKCHEPUMEHTHI  (ONBITBI) M ClOy4yailHble  COOBITHSL.
DjieMeHTapHbIe COOBITUS (MCXOJIbI)

6. BepositHocTh cityyaiiHoro coObiTHs. BeposiTHOCTH COOBITHII B ONbITaxX C
[PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMU

7. [IpakTuueckast pabora no teme «CiydaliHble OINBITHI U CIydalHbIE
COOBITHS, OTIBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU UCXO 1AM

Onepanun Hajg COOBITHAMH, CJI0KEHHE BEPOSITHOCTEH — 3 yaca

8. Omnepanuu  HaJx  COOBITUSAMHU: TIepeceueHue, OObeAMHEHHE COOBITH
IPOTHBOIOJIOKHBIE COOBITHS

0. Huarpammsl Diinepa

10. Dopmysa CI0KEHUST BEPOSTHOCTEN

Ycii0BHAsE BepOSTHOCTb, [epeBO CJAy4YallHOro oOnbITa, (opMyJia MOJHONH BEpPOATHOCTH U

HEe3aBHUCHUMOCTEL COOBLITHII — 6 YacoB

11. YcnoBHaAs BEPOSATHOCTh

12. YMHOKEHHE BEpOsSTHOCTEN

13. JlepeBo ciydaliHOro SKCIepuMeHTa

14. dopMyna MOJHONW BEPOSTHOCTH

15. He3zaBucumple coObITHS

16. [TpakTuyeckas paborta «YCIOBHas BEpOSITHOCTh, JNEPEBO CIIy4aitHOTO




|OHBITa, (hopMyIia MOTHON BEPOSTHOCTH M HE3aBHUCHMOCTH COOBITHII

DJieMeHTbl KOMOMHATOPUKH — 4 4aca

17. KomMOnHaTopHOE IPaBUIIO YMHOKECHHS

18. ITepectanoBku U dakTopuan

19. Yucio coueranuid. Tpeyronbauk [Tackans
20. ®dopmyna 6mHOMa HproTOHA

CepnnlumnenonaTmnﬂﬂﬂxpuﬂbnnnnﬁ——3qaca

21. buHapHbIli ciy4aiiHbIi ONBIT (MCOBITAHUE), YCIIEX U HeyAauya

22. HezaBucumble ucneitanusa. Cepust HE3aBUCUMBIX UCIIBITAHUHI 10 IEPBOIO
ycnexa. Cepust He3aBUCUMBIX HCTIbITAaHUN bepHyiiu

23. [IpakTryeckas pabota 1o reme: «Cepuu MOCIe10BaTEIbHbIX UCIBITAHUN

CaydaiiHble BeJINYMHBI M pacnipe/ejieHust — 6 4acoB

24. CrnyuaiiHas BelIM4YMHA

25. Pacnipenenenre BeposTHOCTEH

26. Jlnarpamma pacnpeneneHus

217. CymMa U npou3BeIeHUE CIIy9aliHbIX BEIHMYUH

28. [Ipumeps! pacnpenenenuit

29. ['eomerpuueckoe 1OMHOMUAIILHOE PACTIPEIEICHIE

O0001IeHNE H CHCT

eMaTu3anus

3HAHMH — 5 yacoB

30. OrmnucaTeabHas CTATUCTHKA

31. Ciy4aiiHbIe OTBITHI M BEPOSITHOCTH CITYYalHBIX COOBITHI

32. Onepanuu HaJ COOBITUIMU

33 Hmozoean konmponvnas paboma

34 DJeMeHThl KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX MCITBITAHUM

MOYPOYHOE IUVIAHUPOBAHME, 11 kiacc

Ne
n/n

gara

Tema ypoka

T[1J1aH

baxt

IloBTOpEeHuE, 000011IeHHE M CHCTEMATH3ALMsA 3HAHUH — 4 yaca

1.

CiyyaliHbI€ OTIBITHI

2.

CrnyyaiiHbple BEpOSITHOCTH CITy4alHbBIX COOBITHIHA




3.

Cepuu HE3aBUCUMBIX UCTIBITAHUIN

4.

CrnyyaliHble BEIMUMHBI U pacpeeeHUs

MaTeMaTH4YeCKOe O:KUIAHUE CJI

YaiiHOM BeJTHYMHEI — 4 yaca

5.

noTepes)
6. Matemarudeckoe 0KUJaHHE CYyMMBbI CITy4alHBIX BEJIMYUH
7. MaremaTHuecKkoe 0KHUJAaHUE FEOMETPUUYECKOTO paclpeesICHus
8. Matematuyeckoe 0kuJlanie OMHOMUATBHOTO pacpeIeIeHUs

I[ncnepcml U CTAHIAPTHOEC OTKJIOHCHHUE cnyqauﬂon BeJIMYNHBI — 4 yaca

0. Jlucniepcusi, cTaHAapTHOE OTKJIIOHEHUE CITy4ailHOW BEJIMYMHbI

10. Jlucriepcust reoMeTpUYEeCcKOro pacupeiesIeHHsI

11. Jlucnepcusi GMHOMHAJIBHOTO paclpe/esIeHus

12. [lpaktuyeckas pabora mo Teme: «/lucmepcus U cTaHgapTHOE

OTKJIOHCHHE CITYYaiTHON BETMYMHbBD)

3aK0H 00JILIINX YHCceJa — 3 yaca

13. 3aKoH OOIBIINX YUCEIT
14. Br10opouHbIif METO HCCIIeJOBaHUM
15. [TpakTnueckas pabota o Teme: «3aKOH OOIBIINUX YUCEID

HenpepbiBHbBIE ci1yuaiiHble BeJTHYUHBI (pacnpeaeieHus) — 2 yaca

16. [Ipumepsl HENpPEepBIBHBIX CIIy4alHbIX BeIWYUH. DYHKIMS MJIOTHOCTH
pacnpeseneHus
17. PaBHOMEpHOE pacripeiesieHre U €ro CBOMCTBA

HopMmaJjibHoe pacnipeneenue — 2 yaca

18.

@DyHKIMA INIOTHOCTA M CBOWCTBA HOPMAJIBHOT'O PACIIPEECIICHNS

19.

ITpakTuyeckas pabora o teme: «HopmanabHOe pacnpeaeaeHus»

IloBTOpEeHue, 00001eHNEe U cUCTeMAaTH3aUMs 3HAHU — 15 yacoB

20. [IpencraBnenne qJaHHBIX C TOMOIILIO TAOJIHUII

21. IIpencraBiaeHre JaHHBIX C TOMOIIBIO IAarpaMM

22. OnucarenpHas CTAaTUCTUKA

23. OmBITH C PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU

24. Brruncnenue BeposTHOCTEH cOObITUI C TPUMEHEHHEM (HOopMyIT
25. Brruncnenne BeposiTHOCTEN cOOBbITHH TpadyecKUM METOAOM

HpI/IMepBI IIPUMCHCHUA  MATEMATHUYCCKOI'o OXHIAHUA (CTp axXOBaHUC,




26. Beruncienre BepoOSTHOCTEH COOBITUHA C TPUMEHEHHEM KOOPIAMHATHOM
[IpsIMOM, JiepeBa, JuarpamMmmsl Jilsiepa)

217. CrnyuailiHble BeIMUUHBI U pacpeieIeHUs

28. MatreMaTHuecKoe 0XKHJIaHHE CITy4aitHON BETMUHHBI

29. IlepecTanoBku u QaxTopuai

30. Yucno couerannii. Tpeyronpuuk [lackasns

31. Dopmyna 6maoma HerotoHa

32. Orneparuy HaJ COOBITUAMHU

33 Hmozosas konmpoavHas paboma

34 Pe3ynbpTaTsl KOHTPOJIBHOM pabOTHI




YUYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O MTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA
1. Mopakosuu A.I'., CemenoB I1.B. MaTtemaTuka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u Hayasga
MaTeMatuyeckoro aHaimza. 10 kimacc. YueOHuk aia o0meoOpa3oBaTesbHbIX opraHu3anuii (0a30BbIM U yIiIyOJICHHBIH YPOBHH)
B 2 u.Muemo3una 2020 r.
MareMatuka: anredpa U Hayajga MaTeMaTHYECKOTo aHainu3a, reomerpust. ['eomerpus. 10-11 kmaccesl: yue0. g o6meoopa3oBar.
opraHu3anuii: 0a30Bbii U yriayonennsiid ypoBHu. JI.C. Atanacsu u ap. M.: Ilpocsemenue, 2020
11 xmacc: Mopakosuu A.I'., Cemenon I1.B. Maremaruka: anrebpa 1 Hadajga MaTeMaTHYECKOTO aHaIN3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro ananusa. 11 kmacc. YueOHuk st 06mieoOpa3oBaTenbHbIX opranu3anuii (0a30BbIil U yriyOJIeHHBIN
ypoBHH) B 2 u.MHemo3una 2020 r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. Mopakosuu A.T'., CemenoB I1.B. MaTtemaTuka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Ainredpa U Havasa
MareMatuuyeckoro aHanusa. 10 kiacc. YueOHuUK 11 00111e00pa3oBaTeNIbHbIX Opranu3anuii (0a30BbIi U yriayOJeHHBIN YPOBHU)
B 2 y.Muemo3una 2020 r.
Marematuka: anredpa u Hayajga MaTeMaTHYECKOTo aHainu3a, reomerpusi. ['eomerpus. 10-11 kmaccesl: yue0. Jlig o6meoopa3onar.
Opranuzanuii: 6a30BbIil 1 yriyosneHHbsiit ypoBHu. JI.C. Aranacs u np. M.: IIpocsemienue, 2020
11 xmacc: MopakoBuu A.I'., CemenoB I[1.B. Marematuka: anrebpa u Hauajga MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa u
Hayaja MareMaTudeckoro aHaiamsa. 11 kmacc. YueOHUK 1l 001eo0pa3oBaTelIbHBIX OpraHu3anuii (0a30BbIM U yTITyOJICHHBIH
ypoBHH) B 2 u.MHemo3una 2020 r.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. https://resh.edu.ru/about

2. https:/Hipi.ru/

3. http://www.school.edu.ru

4. https://uchi.ru/

5. https://myschool.edu.ru
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