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MNOACHUTEJIBHASA 3AIINCKA

VYuebnslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (QOpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOM JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHUYECKOro aHajli3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIILJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCS C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YeCKOTro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
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 pasnenamu. 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 oOydaromiuecsi OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHONW MAaTeMaTHYECKOW 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 o01iero
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 U ONepaluu: [EeJIeHHE 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.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN 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
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEaJIU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPHUKIIATHBIX



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 TaKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM 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 rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
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
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckor u ciaoBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» 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
YCKOpeHHUsl TmpoueccoB. JlaHHas coaep)kareinbHas JIMHHUS 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
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
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, OOBECTUHSIONMNNA BCE pa3/eibl
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 €r0 JJisi BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILUICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusydyenme ydeOHOro Kypca «AnreOpa W Hayajla 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

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoanueckue npoou. IlpuMmeHeHue apoOed W MPOICHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCIia U €ro cBoMcTBa. [IpubmmkEéHHBIC BBIYMCICHUS, TTPaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS TEIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BEIPAXKCHUM, COACPIKAIINX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreOMETPUUYECKUN 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 PEAIbHOM CHUTyaldd C IOMOIIBIO
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 (QyHKIuU. B3auMHO o0OpaTHblE (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
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMymMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomerprueckass OKpPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATENLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

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



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiui. CBolicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy QyHKINH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — 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 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [I[pumMeHeHne NpU3HAKOB JEIMMOCTH LEIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYECKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA 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 TPaPUKH

I'paduk kommozunmu GyHKIUNA. ['eoMerpuueckue oOpas3bpl 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.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIEIOBAaHUS IPOIECCOB H
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
skcTpeMymbl.  HaxokaeHue  HauOOdbIIEr0 W HAUMEHBIIErOo  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPa)XTaHCKON HUIEHTUYHOCTH, YBKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryisipHas (GU3NYEeCcKash aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUueHTaIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpeICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (OpMyIupoBaTh W NPeoOpa3OBBIBATh  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYNN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIINIO, IPUBOUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbCcKue AeMCTBUA !

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOJIOJNEHUS, UCCIEJOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, TAHHBIX, HEOOXOJUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC 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, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JAOTOBapuBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaJa B OOIIUN MPOAYKT MO KPUTEPUsIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIu3ay:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JIpOOM M TPOLEHTHI JJIsi PEHIeHUs MNPUKIAAHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3alUCH JAEUCTBUTENBHBIX YUCEN IS PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OINEpPUpPOBaTh MOHATUSAMU: JOrapudM 4UHCHA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX 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 MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
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,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C NOMOIIBIO CHUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BHIPAKEHUN, COJIEPKAIIMX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCUIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HeoOXoaumble (GOpMyJbl  JUIsl  PEIICHUS 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 MOHATUAMM: (PYHKIMSI, CIIOCOOBI 3aaHus (pyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIU QYHKIHH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

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

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIHS C HATypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

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

CBOOOIHO OMNEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KHU3HH, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHLIUAJIBHBIA 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 3apOXKACHHMS MAaTEMaTHYeCKOro aHajlu3a KakK aHajlu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (QDYHKIUH AJIs peLIECHUs 3aa4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM AJIs
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 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB;

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

K xonmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIONINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

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

CBOOOJIHO ONEpPUPOBATH TMOHATHUSMHU: KOMIUJIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUIMHU: HPPAIMOHAIIBHBIE, MMOKAa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH NMOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO ~ ONEPUPOBATH TMOHATHAMHU: TpapUKUd TPUTOHOMETPUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAaUeHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOJIHO OMNEpUpOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJAEITUPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pasoBare/ibHbIE
padoTshI padoThI
pecypcsl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 0 0
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0
HppanmoHnanbHble ypaBHEHHUS
4 [TokazarenbHaspyHkius. [lokasarenbHble 10 0 0
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHs
5 Tpuronomerpuyeckue BIpaXXeHUs U 29 1 0
YpaBHEHUs
[Tocmen0BaTeIbHOCTH U IIPOTPECCHH 10 0
HenpepsiBabie pynkuuu. [IponszBoanas 20 0
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 1 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0




11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IlpakTuueckue
n/n NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
" .
1 CCJ'IG,Z[OBaHI:Ie (GYHKIHH C TOMOIIBIO 99 1 0
MIPOU3BOJIHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 1 1 0
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
KomruiekcHbie uncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1 0
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosnn4yecrBoyacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Temaypoka Bcero Kontporbnvie  Hpakrireckue u3ydeHusi  o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 MHo0k€eCcTBO, Onepauu Hal 1 0 0
MHO’KECTBAaMU U MX CBOICTBa
2 Juarpammsl Dinepa-Benna 1 0 0
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO ammapara Jijis 1 0 0
pelieHus 3a1a4y
4 ParponansHbIe YnCa. 1 0 0
OOBIKHOBEHHBIE U JCCSITUYHBIC
5 1 0 0
IpooH.
6 [IporeHTHI 1 0 0
7 [Tpumenenue 1poGeit u MPoLEHTOB 1 0 0
JUISl peIIeHUs] PUKIIAIHBIX 3a7a4
JlericTBUTENIbHBIE YHCIIA.
8 PanronaneHble 1 MppalMoOHaIbHbIE 1 0 0
yucIia
9 ApudmeTnueckue onepanuu c 1 0 0
JNEeNCTBUTENbHBIMH YHCIIaMU
10 Monynbv NEUCTBUTEILHOIO YHUCIa U 1 0 0
€ro CBOMcTBa
[TpuGnuxEHHbIE BEIYUCIICHUS,
11 IIpaBUJIa OKPYTJIEHUS, IPUKNAKA U 1 0 0
OLICHKA pe3yJIbTaTa BbIUMCICHUN




12

OCHOBHBIE METO/IbI PEIICHHUS 1IeJIBIX
ypaBHEHUH

13

14

15

OCHOBHBIE METO/IbI pEeLICHUS TPOOHO-
palMOHAIbHBIX YPAaBHECHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH
¢ octatkoM. Teopema besy

16

MHOTO4IEHBI C HEIbIMHA
koo dunuentamu. Teopema Buera

17

18

CucreMbl TUHENHBIX YPABHEHUN

Pemrenue cucreM JTMHEHHBIX
yYpaBHEHUHU

19

Matpuna cuctemsl JIMHEHHBIX
ypaBHeHU. Onpenennurenb MaTpHUIlbl
2X2, ero reoMeTpu4eCcKuil CMbICI U
CBOICTBa; BHIYMCIIEHUE €T0 3HAYECHUS

20

21

22

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[Ipumenenue onpenenuTess A
pPELIECHUS CUCTEMBI JIMHEMHBIX
ypaBHEHUU

HpI/IKJ'Ia,[[HBIe 3ala4yu, peiracMbIC C

IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU




23

Pewenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

24

KonTtponsHas pabora:
"PanrionanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMbI IMHEUHBIX
ypaBHEHUI"

25

26

27

OyHKIHUS, CIIOCOOBI 3a/ITaHUS
¢ynkunu. Bzaumao oOpaTHbie
¢ynkunu. Komnosunums ¢yHkumii
['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH
Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue GyHKIUN.
IIpoMeKyTKM MOHOTOHHOCTH

byHKIIUHN

29

MakcHuMyMBbI 1 MUHUMYMBI (DYHKITHH.
Haubomnrsmee 1 HanMeHbIIIee
3HaueHUE (PYHKIMH Ha IPOMEKYTKE

30

31

Jlunelinasi, KBaJpaTu4Has GyHKINU.
DJIEeMEHTapHOE UCCIIEIOBAHUE U
rpaduku 3TUX QYHKIHHA
JpoOHo-nuneitHas QyHKIHSL.
DNEMEHTAPHOE HUCCIIEI0OBAaHUE U
HOCTpOeHUE Tpaduka




32

JluneliHasi, KBagpaTU4Has U JPOOHO-
nuHelHas GyHKIU. DIeMeHTapHOe
UCCJIEIOBAaHKUE U TOCTPOCHUE
rpaduKoB ATUX QYHKIIUNA

33

34

35

CrereHn C LEIBIM IT0KA3aTEIEM.

CreneHsb ¢ 1eIbIM IT0Ka3aTeIEM.
bunomM HeroTona

Crenennast GyHKIUS C HATypaTbHBIM
U LIeIBIM IToKa3zaTesieM. E€ cBoiicTBa u
rpaduk

36

[IpoBepounas padora: "CreneHnHas
¢ynkuus. E€ cBoiicTBa u rpadux"

37

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA

[TpeobpazoBaHue YUCTOBBIX
BBIPKEHUM, COAEPKALIUX CTEIEHU

39

40

41

BrIiHECEHNE MHOKHUTENS U3-TI0]] 3HAKa
KOpHS

Bnecenne MHOXKUTEIA 11O 3HAK
KOpHS

Coxkpatenue apodel, coaepiKammx
pauKabl

42

HpparmoHaibHbIe ypaBHECHUS.
O06nacTh TOMYCTUMBIX 3HAYCHUM
UPPAIMOHATIEHOTO YPaBHECHUS

43

Pemienne nppamoHaibHbIX
YpaBHEHUH 10 OMPEACICHUIO
apuhMeTUIECKOT0 KOPHS




HaTypaJIbHOM CTEIICHHU.

44

45

46

Bo3Beaenue odenx yactei ypaBHEHUS

B OJIHY U TY K€ CTCIICHb.

BBenenue BcnoMmorareabHON
MIEPEMEHHOM C IEJIbI0 TTOHMKCHHS
CTETNEHU UPPAIMOHATILHOTO
ypaBHEHUS

Beenenue BCIIOMOT'aTeILHOMN
nepeMeHHoﬁ C LOCJIBIO HCKIOYCHUA
HPppalOHAJIbHOCTH.

47

I'padmueckuii criocod pemeHus
UPPAIMOHATLHBIX YPABHCHHUI.

48

49

Pemenuen ppanroHanbHbIX
ypaBHEHUI

CgoiicTBa u rpaduk KOpHs N-oif
CTETIEeHU KaK (yHKIUU 0OpaTHOMN

CTCIICHU C HATYPAJIbHBIM ITOKAa3aTCIIEM

50

CaoiicTBa U rpaguk KOpHs N-oi
CTEICHN.

51

52

53

KonTtponbHas pabora: "CsoiicTa u
rpaduk KopHs N-0i1 cTEeneHu.
HppauvoHanbHble ypaBHEHUS "

Crenens ¢ pallMOHAIbHBIM

MoKa3aTelIeM U €€ CBOMCTRBA
CBolicTBa CTENEHU € PALlMOHAIBHBIM
MoKa3aTesieM

54

HaxoxxneHnne 3Ha4eHNH CTEIIEHH C
palMOHAIBHBIM MOKA3ATENEM U €€




CBOMCTBA

55

56

[TokazatenpHas QyHKIHS, €€
CBOWCTBa U TpaduK
[TokazaTenbHbIC ypaBHEHHUS.

Hcnonb3oBanue rpaduka GyHKIIuu
JUTSL PeUICHUST yPaBHEHU I

57

Pemienne nokazaTenbHbBIX ypaBHEHUI
myTéM IpuBeeHUs: 00enx yacTeit
YpaBHEHUS K OJHOMY OCHOBAHHUIO.

58

59

60

BriHeceHne 00111ero MHOKHUTEIS 38
CKOOKY.

Merton 3aMeHbI IEPEMEHHOM B
MOKa3aTeIbHBIX YPaBHEHUSIX
ITokasarenbHble ypaBHEHHS. MeTon
MMOWIEHHOTO JACICHUS

61

62

63

[IpoBepounas padora:
"TTokxazarenbHast QYHKIIMSL.
[TokazarenbHble ypaBHEHUS"

Jlorapugm umncna. CoiicTBa
norapupma

Haxoxnenue norapudma yncia ¢
IIOMOILIbIO CBOMCTB

64
65

Jecstuunbie sorapudmsl

HatypanbHble norapupmel

66

JecsaTuanable u
HaTypaJbHBIETOTapU(PMBbI

67

[IpeoOpazoBaHme YHCITOBBIX
BBIPAXKEHU, COJIEPHKAITUX




Jorapupmbl

68

69

70

[IpeoOpa3zoBanne OYKBEHHBIX
BBIPAXKEHUM, COJIEPHKALIUX
J0rapupMbl

[IpeoOpa3zoBanue BhIpaKEHUH,
coJieprKalIux Jorapu@mel ¢
MCIIOJIb30BaHUEM CBOMCTB

Jlorapudmuueckas pyHkius, e€
CBOICTBA U TpapuK

71

Jlorapugmuueckue ypaBHEHUS.
Hcnonp3oBanue rpaduka GpyHKIun
JUISl pEeLLICHUs] YPABHEHU.

72

73

I'padpuaeckuii cnocod pemeHus
JOTapuPMHUECKUX yPaBHEHUH

Pewienne ypaBHeHui mmo
OTIpeieNIeHuIo Jlorapudma.

74

75

76

Jlorapudmuueckre ypaBHEHUS.
Meroa nOTeHIUPOBAHUS.

Jlorapugmuueckue ypaBHEHUS.
Meron BBe€HUSI HOBOM IIEPEMEHHOM.

Jlorapugmuueckue ypaBHEHUS.
Mertoa norapupmMupoBaHusl.

77

78

79

Jlorapudmuueckue ypaBHEHHS.
Ilepexor Kk HOBOMY OCHOBAaHHIO
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
JOrapupMHUUECKUX ypaBHEHUH

KonTtponbhas pabora:
"Tloka3arenbHas U JorapupmMuueckas




¢ynkuuu. [TokazaTensHbie U
norapuMuIecKue ypaBHEHUS"

80

81

82

Paagnannas mepa yrna. IToBopot
TOYKH BOKPYT Hayajaa KOOpAUHAT
[lepexon oT pauaHHON MEPBI yIiia K
rpagyCHOM U OT TPayCHOM K
pagruaHHOM.

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

83

84

85

3HaKu CHHYCa, KOCMHYCAa, TAHT'CHCA U
KOTaHI'CHCA YUCJIOBOI'0 aprymeHTa
3aBHCUMOCTh MCKAY CUHYCOM,
KOCHUHYCOM, TAHI'CHCOM U
KOTAaHI'CHCOM OJIHOT'O M TOTI'O K€ yTIJia.

TpI/IFOHOMeTpI/I‘-IeCKI/Ie TOXKICCTBA

86

87

CuHyc, KOCUHYC, TAaHT€HC U
KOTAaHT'CHC yIJioB a ¥ - a

DopMyIIbl CI0KEHUS

88

CuHyc, KOCUHYC, TAaHTE€HC U
KOTAHT€HC JBOWHOTO M ITOJIOBUHHOTO

yria

89

90

DopMyIsl IPUBEICHUS

Cy'MMa " pa3HOCTb CUHYCOB. CyMMa U
Pa3HOCTb KOCUHYCOB

91

[TpoBepounas pabota o Teme
"TpUroHOMETpUYECKUE BbIpAKEHHUS "

92

ApKcUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa




93

ApKCUHYC, apKKOCUHYC U apKTaHI€HC
UL au-a

94

95

TpuroHomeTprudecKkue ypaBHEHHUs.
YpaBHeHue COSX=a

YpaBHeHwue Sinx=a

96

97

98

99

Pemenue ypaBuenuit tgx=a, ctgx=a
Pemenue TpuroHoMeTpHIECKUX
YpaBHEHUM, CBOJALIUXCS K
KBaJpaTHBIM. MeTo]1 3aMeHbI
IIEPEMEHHOM.

Pemenne TpuroHoMeTprUeCcKux
YpaBHEHUU Pa3I0KEHUEM Ha
MHO>KUTEH

Pemienne TpuroHOMeTpUYECKUX
YpaBHEHHMI METOAOM NMpeoOpa3oBaHUs
¢ momouibio Gopmyi

100

Pemienne TpuroHOMETpUYECKUX
YPAaBHEHUH C TOMOIIBIO BBEJCHUS
BCIIOMOTaTEJIbHOTO YIJIA U C
MIOMOILBI0 YHUBEPCAIIBHON
MOJICTAHOBKHU.

101

KonTponbhas pabota:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHU"

102

103

ITocnenoBaTeIbHOCTH, CITOCOOEI
3aJaHMsA [T0CIIENOBATEILHOCTEMN.
Meton MaTeMaTUYECKON MHTYKIIUU

MOHOTOHHBIE U OrpaHUYCHHBIC




IIOCJIEI0BATEIbHOCTH. McTopus
aHamu3a 0ECKOHEYHO MaJIbIX

104
105

Apudmernueckast mporpeccust

['eomeTpuyeckas mporpeccus

106

107

108

beckoneuno yosiBarorias
reOMEeTpHYECKast IPOrpeccus

CyMMa OecKOHEUYHO yObIBaromen
F€OMETPUUYECKON MTPOTrPECCUU
JIuHeWHbIN 1 SKCITOHEHIIMATbHBIN
pocrt. Hucio e.

109

110

111

JIMHENHBIN U YKCIIOHEHIMAIbHBIN
poct. Uucno e. Dopmyiia CI0KHBIX
IIPOLIEHTOB

Hcnonp30BaHne IPOrpeccuu s
pelIeHNs pealbHbIX 3aa4
MPUKIIATHOTO XapaKTepa
[TpoBepounas paboTa:
"ITocienoBaTenbHOCTH U Mporpeccun”

112

HenpepsiBHble QyHKIIUN U UX
CBOWCTBA

113

114

Touka pa3pbiBa. ACUMIITOTBI
rpadukoB QyHKIMHA
@YHKIMY HENIPEPHIBHBIE HA OTPE3KE

115

116

117

CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

Merton HUHTCPBAJIOB JIA pCIICHUS
HCPAaBCHCTB

Pemienne HepaBeHCTB METOIOM




WHTEPBAaJIOB

MGTOI[ HUHTCPBAJIOB JJIA pEIICHUSA

118
HEPaBEHCTB

119 CBoiicTBa HENMPEPHIBHBIX (PYHKITUT

120 [IpuMeHeHre CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

121 ITepBas 1 BTOpas Npou3BOJHBIE
byHKIIMN

122 Omnpenenenue, FGOMprI/I‘ICCKI/IfI
CMBICJI IPOM3BOIHOM

123 OnpeneneHHUe, (bU3HYECKUN CMBICTT
IPOM3BOTHOM

124 YpaBHeHUE KacaTelIbHOU K rpaduKy
byHKIIUN

195 HaxoxneHnne ypaBHEHUs KacaTeIbHOM
K rpaduky GyHKIIUU

126 IIpownsBoaHbIE )
AJIEMEHTaPHBIX PYHKIIHHI
HaxoxeHre mpon3BoIHBIX

127 3JIEMEHTAPHBIX (PYHKIMHA 1O
bopmynam

128 [IpousBoaHas cymmbl GyHKIMN

129 ITpon3BoHAs TPOU3BEICHNUS
byHKINMA

130 [Ipou3sBoaHas 4aCTHOTO U
KOMITO3UIIUH (PYHKITHI

131 [IpoBepounas padora:

"IIponsBogHas"




[ToBTOpeHnue, 06001ICHNE,
132 cucTeMaTu3aus 3HaHWil: 1
"VpaBHenus"
133 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"
134 HroroBast koHTpoIbHAs paboTa 1
[ToBTOpeHnue, 06001ICHNE,
135 cucreMaru3anus 3HaHuil. AHanu3 1
KOHTPOJIBHON pabOTHI.
136 [ToBTOpeHwMeE, 0606HI€HI§6, 1
CHUCTEMaTH3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136
ITPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE pecypcChl

IIpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio GpyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U
HAMMCHBIICTO 3HAYCHU A

HeNpepbIBHON (YHKIIMU HA OTpE3Ke

HaxoxnaeHnue HaHOOJIBIIETO U
HaAMMCHBIIICTO 3HAYCHU A




HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

10

11

Haxoxnenune HanOompIIero u
HAaMMCHBIICIO 3HAUYCHU A
HEeNpepbIBHON (YHKIIMU HA OTPE3KE
Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAYCHHS
HETIPEepBIBHON (PYHKIIMU HA OTpe3Ke
Haxoxnenune HanOobIIero u
HaMMEHbBIIETO 3HAYCHHS
HETIPEepBHIBHON (PYHKIIMU HA OTpe3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIEr0 3HAYCHUSA
HETPEPhIBHON (DYHKIIUU HA OTPE3KE

13

14

15

16

[IpuMeHeHne MpoON3BOIHOM IS

HaxXOXJACHUA HAWJITYUIICTO pCHICHUS B

MPUKIAAHBIX 3aadax

[Ipumenenne npou3BOIHOM IS

HaxXOXJACHUSA HAWITYUIICTO PCHICHUS B

IMPUKIAAHBIX 3aaa4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITN
rpaduKom

17

Komnozunus ¢pyHkmit




18

Komnozumus pyHKiui

19

20

Kommnosumus Gyskmmi

I'eomerpuueckue 0Opa3bl ypaBHEHUN
Ha KOOPJMHATHON INIOCKOCTH

21

22

23

I'eomeTpuueckue oOpa3sl ypaBHEHUN
Ha KOOPJIMHATHOM IJIOCKOCTH

Kontposbnas pabora:
"UccnenoBanue GyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHOM"

[TepBooOpazHas, 0CHOBHOE CBOHMCTBO
MepBOOOPA3HBIX

24

[TepBooOpazHbIe AIIEMEHTAPHBIX
¢dbysaknuii. [IpaBuina HaXOXKACHUS
1epBOOOPaA3HBIX

25

26

27

[TepBooOpazHbIe AIIEMEHTAPHBIX
¢ynxuii. [IpaBuna HaxoXACHUS
epBOOOPA3HBIX

HNHurerpai. I'eoMeTpu4eCKuil CMBICIT
MHTErpana

Brrunciienne onpenenéHHOro
uHTerpaia no gopmyine Herorona-
JleiiOHuna

28

Brrunciienne onpenen€éHHOro
uHTerpana o gopmysne Horotona-
JleiiOHma

29

[Ipumenenne uaTErpana s
HaXO0KIEHHUS IJIomaaei MI0CKUX

(uryp




30

IIpuMeHeHne nHTErpasa 1uIs
HaX0XJIeHHUs 00BEMOB
TE€OMETPUYECKUX TEI

31

32

33

[Ipumeps! periennit

Qg QepeHnanbHbIX ypaBHEHUN
[Tpumepsl penennit
muddepeHInaTbHBIX YpaBHEHUH
MatemaTtuueckoe MOJEIUPOBAHHE

peabHBIX MPOIECCOB C TOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHH

34

KonTponbnas padora:
"[TepBooOpa3nast u uHTETpal"

35

36

Tpuronomerpuueckue GYHKINH, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37

38

39

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapuKu

40

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH

41

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUM C TOMOILbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perienue TpUroHoMeTpUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEpPaBEHCTB

46 Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMeTpUUECKUX
HEPaBEHCTB
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (DYHKLIUH.
Tpuronomerpuueckre HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIC METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS




norapuMUYECKUX HEPABEHCTB

55

56

OCHOBHBIC METOJIbI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

OcHOBHbBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

S7

OcHoBHBIC MCTOJbI pCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

58

59

OcCHOBHBIE METOABI PELIECHUS
HMPPALMOHAIILHBIX HEPABEHCTB
OcCHOBHBIE METOABI PELLIECHUS
UPPALMOHAIIbHBIX HEPABEHCTB

60

61

62

OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
MppalMOHATIbHBIX YpaBHEHUI
I'paduueckue MeTo bl peLIeHus
UPPaLMOHAIIBHBIX YPaBHEHUN

63

64

65

I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPAaBHEHUI
I'paduueckue MeTo bl peleHus
[IOKa3aTEIbHBIX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX YpaBHEHUN

66

67

68

I'paduueckne MeToaBI pEIICHHS
Jorapu(MUIECKUX HEPABEHCTB

I'padmyueckue MeToabl perieHus
norapuMHUYECKUX HEPABEHCTB

I'paduueckne MeTomBI peIICHHS




MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
ypaBHEHUI

69

70

71

I'padmyeckue MeToabI perieHUs
MOKAa3aTeIbHBIX U JOTapU(PMHISCKIX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUIecKux
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/Iq)MI/I‘ICCKI/IX
HCPABCHCTB

72

KonTponbnas padora:
"UppatumoHaibHble, TOKa3aTeIbHbIe U
norapuMudecKkue HepaBeHcTBa"

73

KowmmiekcHble uncia.
Anrebpanyeckas u
TPUTOHOMETpHUYECKast (POPMBI 3anuCH
KOMILIEKCHOT'O YKCIa

74

KowmmiekcHble uncia.
Anrebpanyeckas u
TPUTOHOMETpHUYECKast (POPMBI 3amucu
KOMILIEKCHOT'O YHCJIa

75

76

Apudmerndeckre oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YU CIIaMU

77

N3o0pakeHne KOMIIJIEKCHBIX YHCeT
Ha KOOPJIMHATHOM TJIIOCKOCTH




78

N300paskeHre KOMIUIEKCHBIX YHCEll
Ha KOOPAWHATHOM IIIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopuu n-oit
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII
JJI1 pCIICHUSA (bHSPI‘-IeCKI/IX u
ICOMCTPHUUCCKUX 3ada4d

82

83

KonTponbHas pabora:
"KomruiekcHele yucina'

HaTypaJ'IBHBIe K O CIIbIC YHCJIa

84

85

86

HarypanbHble u nensie yucna

HpI/IMeHeHI/Ie IIPHU3HAKOB ACIIMMOCTHU
TOEJIbIX YUCCII

HpI/IMeHCHI/Ie IMPU3HAKOB JCINMOCTHU
OCJIBIX YUCCII

87

88

89

[IpuMeHeHne NpU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

HpI/IMCHCHI/IC MMPU3HAKOB JCIMMOCTHU
LEJIBIX YUCCJI: OCTATKH 110 MOJYIIIO

90

91

[IpuMeHeHne NpU3HAKOB AETUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO
IIpuMeHeHne IPU3HAKOB ACIUMOCTH

LEJIBIX YUCLII: AJITOPUTM EBKJ'II/I)Ia
AJIg pEIICHU 3aaa4 B HOCJIbIX YHUCIaxX




92

KonTponbnas padora: "Teopust
HeNbIx yucen"

93

94

95

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI
U CUCTEMBI-CIICJCTBHUS

CucremMa 1 COBOKYITHOCTh
ypaBHEHU. PaBHOCUIIbHBIEC CHCTEMBI
Y CUCTEMBI-CIICJICTBUS

OCHOBHEBIE MCTOJbI pCIICHUA CUCTEM

Y COBOKYITHOCTEH paloOHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEH HppaIiOHAIbHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PEIIECHUS CUCTEM
Y COBOKYITHOCTEHN MOKAa3aTEIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBasieTcsi OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOyYarONIMMUCS TOHSITUIHHBIX OCHOB T€OMETPUH, TP JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  O0EClEUeHHE  BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPAaHHUKM W Te€la BpalICHUsA, KOHCTPYUPOBATh TI'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUS UX IMPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHBIE PACCYKJICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B MPOBECHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBanre (PyHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyaIldi, HWCCIIECIOBaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3yUCHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE IMO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IpOrpaMM, O0OECIeUUTh YIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM 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

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpeIIMBaroImuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
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, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mpsiMOd U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. I[loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBmxenus mpoctpaHcTBa. OtoOpakenus. JIBuKeHUS M PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpakIaHCKOW UICHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTbH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHME COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKH MATEMaTHUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYNN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



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

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl 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 MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, X PE3YJbTAaTOB, BIAJETh
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 OOCTOSITENILCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBaThCS, OOCYX IaTh TMPOIECC U PE3yJabTaT padOoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJCTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKIAY NPIMOU H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATH ~ MHOTOTPAaHHHWKH,  BbIOMpass ~ OCHOBAHHS  JUIS
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHIIOTHATH U300pakeHus: GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (Uryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUYECKUX TEJI C IPUMEHEHUEM (HOpMYyT;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACMCTBUSI HAaJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYECKHUX 3a]ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI MIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1ad;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh pEalbHBIE CUTYAIlUH, MPUMEHATh U3yUYEHHBIC MOHSATHS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHSATUNA W TEOpeM, ammapara anreOpbl, peliaTth MpPaKTUYeCKUe 3a/iadd,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYNH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOTHO OTEpUPOBATh TOHATHUSIMH, CBSI3aHHBIMU C UJIUHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJAMHU BpaALICHUS: HUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalleHus (IIMHAP, KOHYC, cdepa U map) U OObICHITD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POPMYIT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIYUCIISTh COOTHOIIECHHSI MEXKIY IUIOMIAIIMUA MOBEPXHOCTEN U 00BEMaMu
ITOTO0OHBIX TEN;

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITH OTIEPAIlUU HaJl BEKTOPaMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aJa4M HA BBIUYHUCICHHUE YIJIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITMIOJTHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpallCHHs TMpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U MEPHEHIUKYIISIPHO OCH), CEUCHHS KOHYCa (MapaJieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUIECCKUE YTBEPKICHUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMYNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH TOJYICHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayl, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 BBenenue B ctepeoMeTputo 23 0 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 0 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTL IPSIMBIX U o5 1 0
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 1 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 3 1




11 KIIACC

Kosmn4yecTBouacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (uitepp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 AHanmUTHYECKass T€OMETPHS 15 1 0
) [ToBTOpEHME, 0606meHPUIe " 15 1 0
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 0
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5 0
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuyecTBo 4acoB

Ne T
eMa ypoKa
n/n P Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYpPChI

OcHoBHBIE TTpaBUIIa U300pAXKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsTs crepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEHHbI
OTpe3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO

[TonsaTHA: nepecekarommecs
IJIOCKOCTH, NIEPECEKAIOUTUECS NTPsAMast
U IUIOCKOCTB; MOJTYIIPOCTPAHCTBO.
N300pakeHne nepecekarnmxcs
IIJIOCKOCTEM, IEPEeCeKaroIUXCs
IIPSIMOM U TUIOCKOCTH.

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB




MHororpaHHUKH, H300paKeHHE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECyIEeCTBYIOMUX 0ObEKTOB.
O0o03Ha4YeHUsT MHOTOTPAHHUKOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

10

11

12

Axcuomsbl crepeomerpun. CiaeacTBUs
U3 aKCHOM.

AKCHOMBI CTEPEOMETPHUH U TTEPBbIC
caencTBus u3 Hux. CriocoObl 3aJaHus
MPSIMBIX | ITOCKOCTEH B
npoctpancTBe. O003HAUEHUS MPSIMBIX
M TUIOCKOCTEM

N300paxkeHune ceueHni Kyoa, KOTOphIC
MIPOXOJIAT Yepe3 ero p&opa.
N300pakeHne nepeceueHus
MOJTYYEHHBIX TIOCKOCTEH.

N300pakeHne ceueHui mpu3msl ,
KOTOpBIE MPOXOIAT uepes e€ pédpa.
N300pakeHne nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.

N300paxenune ceueHni mupamMuibl,
KOTOpBIE MPOXOIAT uepes e€ pédpa.
N300pakeHne nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.

13

N300paxenune ceyeHni nmupamMuibl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
gyepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX




IIJIOCKOCTEH.

14

15

Merton cnenoB 1yisi HOCTPOCHUS
CEeUYEeHUU

Mertoa cnesoB i TOCTPOSHUS

ceuenuii. CBOMCTBA MEepeCceUCHUI
MPSIMBIX U IJIOCKOCTEHN

16

[TocTtpoeHus ceueHuit METOIOM
cnenoB. CBoCTBa nepeceyeHu i
MPSMBIX U IJIOCKOCTEH

17

[TocTpoenne ceueHuii B kyde 1o Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX LICpTe)KeI\/JI U 3aI1iuCh 11aroB
MOCTPOCHHS

18

[TocTpoeHue ceuenunii B mupaMuie 1o
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeﬁ M 3aIIMCh I1aroB
MIOCTPOEHHUS

19

20

21

[TocTpoeHue ceueHuii B mupamu/e,
KyOe 110 TpéM TouKaM Ha pEOpax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aIHMCh MIaroB TOCTPOCHUS

[ToBTOpenue mnanumeTpuu: Teopema
O MIPOTIOPIIMOHABHBIX OTPE3KaX.
[TogoOue TpeyroJbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
pa3BUTHSA IIJITAHUMETPHUHN U




CTEpPEOMETPUU

22

23

24

25

26

27

[Toctpoenue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Cozanue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IIAroB MOCTPOCHUS

[Ipaktrueckas padota "[locTpoenue
cedyeHuit"

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpanctBe. CKpenuBaronmecs
npsmbie. [Ipru3Haku cKpemuBarmuxcs
npsambix. [lapannenbHbie npsMble B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IPSIMOU
NapajulIeJIbHON JaHHOU IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha
JTAHHOU npsimoil. Jlemma o
[IEPECEUECHUH NapAIIIEIBHBIX IPSIMBIX
IIJIOCKOCTBIO

[TapaninenpHOCTb TpEX MPSIMBIX.
Teopema o TpE€X mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

[TapannensHoe TPOEKTHPOBAHUE.
OcCHOBHbBIE CBOMCTBA MapajIeIbHOTO
npoekTupoBanus. M3o00paxkeHue
pasHbIX (GUTYp B MapayieabHON
MIPOCKITHH




28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

29

[TpoBepounas pabota "B3zaumHoe
PAaCIIOJIOKCHHUEC IPSAMBIX B
npocrpaHcrae”

30

[ToHsiTHSA: MapanaeaIbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[apajuIeIbHOCTH MIPSIMON U TNIOCKOCTH

31

I'eomerpuueckue 3agauu Ha
BBIUHCJICHUE U JJOKA3aTeJbCTBO,
CBSI3aHHBIE C IAPAJLICIIBHOCTBIO
IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

32

33

34

35

[TocTtpoeHue ceueHus, MpoOXOAAILETO
yepes3 IaHHYI0 MPSMYIO Ha YEPTEXKE U
MapaAIJIETBHOIO IPYTOM MPSIMOM.
Pacuér oTHOIICHUI

[TapannenpHas npoekuus,
IIPUMEHEHHE ISl IOCTPOCHUS CEUEHUI
Ky0Oa u napayuienenunena. Cpoicraa
napajuiefienune1a u IpusMbl

[TapannensHblie miockoctu. [Tpu3znaku
MapajieTbHOCTH JABYX MJIOCKOCTEH
Teopema o mapajieIbHOCTH U

CANHCTBCHHOCTH IIJIOCKOCTH,
HpOXO,[[SIH.ICfI qepe3 TOUKY, HC




MIPUHAUICKALYIO JaHHOW INIOCKOCTH
U CJIEICTBUS U3 HEE

36

CaoiicTBa napauienbHbIX INIOCKOCTEH:
0 MMApaJuIEIBHOCTH IIPSIMBIX
[IEpECCUCHUS IIPU IIEPECCYCHUN ABYX
NapaJuIeIbHbIX IINIOCKOCTEN TPETheu

37

CaoiicTBa napaJuieIbHbIX MJIOCKOCTEM:
00 oTpe3Kax mapauIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTY MapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOi
C IByMsI MapaJijIeIbHbIMU
IJIOCKOCTSIMU

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSMOYTOJIbHOTO
napajuleJenune1a

41

42

43

Boruncnenue IMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

[Tpu3HaK neprneHaAuKyIIpHOCTH
MIPSIMOMN U TUIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOHA,




IIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIECHIUKYIIAPHON K
IJIOCKOCTH

[ImockoCTH U EPIIEHIUKYIIAPHBIE UM

4 IpsiIMble B MHOTOT'paHHHKaX

46 [TnockocTy U NeprneHANKYIIpHbIE UM
npsiMble B KyOe, IpU3Me U MUpaMue.
[leprieHAUKyYNIAp U HAKIOHHAS.

47 [TocTpoenue neprneHuKynsapa u3
TOYKHU Ha MPSIMYIO

48 ITocTpoeHune nepneHuKyIspa us
TOYKHU Ha MPSIMYIO

49 Teopema o TpEX NMeprneHAuKyIIpax
(mpsimast 1 oOpaTHasi)
IIpuMeHeHnEe TeopeMBI O TPEX

50 nepreHAuKyIspax (npsamas u
oOpatHas)

51 Yron Mexay CKpenBaromuMHUCs
TPSIMBIMH
[Tonck meprneHANKYISPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuennii Kyba v MpU3MbI

54 C TIOMOIIIBIO OPTOTOHATBHON
IIPOEKIINH

55 [Toctpoenue ceuenunii kyda, MpU3Mbl,

MIPaBUJIBHON MUPAMUJIBI C TIOMOLIBIO




OPTOTOHAJILHOM MPOEKIINH

56

57

58

CummeTpus B IpOCTPaHCTBE
OTHOCHTEIIBHO M1ockocTu. IlnockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

[Ipu3Hak neprneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK CIIEZICTBHE
CUMMETpUU

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIIOCKOCTH

59

60

61

Pacuér paccTossHMi1 OT TOYKH 10
IUIOCKOCTH

CriocoObl OIyCTUTb NEPIIEHANKYIISAPBI:
CUMMETpHUS, CIABUI TOYKHU 110
MapajuIeJIbHON IPSIMOU

CaBur no HenapauienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacIooKEHNE MPSIMBIX U TNIOCKOCTEN
B IIpocTpaHcTee”

63

[ToBTOpEHME: Yroa MEeXAY IPSIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCMHYCOB

64

65

IloBTOpEHME: Yron Mexay
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckue METObI BEIUUCICHUS
yTJia MeXy IpSIMbIMU B




MHOTI'OrpaHHUKax

66

67

JByrpanueiii yroia. CBOMCTBO
JIMHEUHBIX YTJIOB ABYTPAHHOIO yria
[leprnieHIuKyNSpHBIE MIIOCKOCTH.
CaolicTBa B3aUMHO
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEPIEeHIUKYISAPHBIX TPEThei
IJIOCKOCTH

69

[IpssMOyTONBHBIN MTapauIeICIUIIe T;
KyO; u3MepeHus, cBoiicTa
IIPSIMOYTOJIBHOTO IIapaJuleIIeuIe1a

70

Teopema o nuaroHau
MPAMOYTOJIHOTO MapajulesienuIieia u
CIIEACTBHE U3 HEE

71

72

73

CTCpCOMeTpI/I‘-ICCKI/Ie " NPpUKIIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IJNIOCKOCTHU

HOBTOpeHI/ICI CKpCHIUBAOIHECA
MpsAMBIC, ITAPAJUICIIBHBIC INIOCKOCTHU B
CTaAaHAAPTHBIX MHOTOI'paHHUKAaX

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHINBAIOIIUXCA MTPAMBIX,
PacCCTOAHNUEC MCIKIY
CKpCHIMBAOIIUMHUCH ITIPAMBIMU B
IMPOCTBIX CUTYaUAX




74

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Beluncnenue paccTossHUA MEXKIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJISPHON
IJIOCKOCTH

76

77

78

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yria

DneMeHTHI CPepUuyecKoil reOMEeTpHH:
reojie3nYecKue JIMHUU Ha 3emiie

[IpoBepounas pabora "Yribl u
paccrosaHus"

79

80

81

Cucremaru3zanus 3HaHUN
"MHOrOrpaHHUK U €ro 3JIEMEHTHI"

IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

[IpsiMo#t napainenenunen,
MIPSAMOYTOJIBHBIN MTapaJuIeICIUIIE],
Ky0

82

[Tpusma. IIpsamas u HakIOHHAsS
npusMmsl. [IpaBunbHas npuzma

83

84

BeinykisiemHororpanuuku. Teopema
Ditnepa

Beinykiieie MHOrorpanHuku. Teopema
Olinepa. [IpaBunbpHbIe 1
IIOJIYIIPaBUJIbHBIE MHOTOI'PAaHHUKHU




KonTponbHas padora

85 "MHuororpaHHuku" 1 1 0

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1 0 0
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0 0

88 Pa3znocTh BekTOpOB 1 0 0

89 [TpaBuso mapamienenurnena 1 0 0

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0
Pasnoxxenue BekTopa 1o 0azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 0 0
TUIOCKOCTH

92 CkansipHoe pou3BeICHUE 1 0 0

93 Beruncnenue yriia Mex 1y BEKTOpaMu 1 0 0
B ITPOCTPAHCTBE

94 IIpocreiiime 3aaa4n ¢ BEKTOPAMH. 1 0 0
Koopaunats! cepeuHbl 0Tpe3ka
IIpocreiime 3aaa4n ¢ BEKTOPAMH.

95 Brruncnenue JUIMHBI BEKTOpA IO €ro 1 0 0
KOOpJIUHATAM.

96 [Ipocreiimme 3a1a4m ¢ BEKTOPaMH. 1 0 0
Paccrostare Mex 1y IByMs TOUKAMH.

97 [Ipocreiimme 3a1a4m ¢ BEKTOPaMH. 1 0 0
[IpoBepounas pabora
O06o0011eHNe U cuCTeMaTH3aIUs

98 3Hanuil. Tena Bpamenuii. [lnomans 1 0 0
MMOBEPXHOCTHU

99 O00011IeHIE U CUCTEMATU3aLUs 1 0 0

3HaHui. O0BEMEBI TEN




100 HToroBast KOHTpOJIbHAS paboTa 1
101 O06o001IeHNEe U CHCTEMAaTH3aLIHS 1
3HaHUH. AHAIU3 KOHTPOJIBHOI paboThI
102 O606H}€HI/I€ W CHCTEMAaTHU3aLIH 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIEO
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bcero H3Y4YeHUS Opa3oBaTe/ibHbIE pecypchl
padoThI padoTshI

IToBTOpenue temsl "KoopauHarsl

1 BEKTOpa Ha TUIOCKOCTH U B 1 0 0
npocrpaHcrae”

5 [ToBTopenue Temsl "CkansipHoe 1 0 0
MPOU3BEICHUE BEKTOPOB"
[ToBTOpenue TeMbl "Beruucienue

3 yria MeXIy BEKTOpaMH B 1 0 0
npocrtpaHctae"
[ToBTOpeHue TeMbl "YpaBHeHME

4 MPSIMO¥, TPOXOIAIIEH Yepe3 1Be 1 0 0
TOYKH"

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0 0
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

7 BekropHoe mpou3BeneHne 1 0 0

8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1 0 0
MIPOrpaMMUpPOBaHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1 0 0
IIPOrpaMMHUPOBAaHHE
AHaJIUTUYECKUE METObI pacuéra

10 yria MeXIy MpsIMbIMU B 1 0 0

MHOT'OrpaHHUKax




11

AHaJIUTUYECKUE METOJIbI pacuéTa
yria MeXJy MJI0CKOCTSIMU B
MHOTOTpaHHUKAX

12

13

14

dopMyia pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxnenue paccTossHuM OT TOUKH
JI0 TUTOCKOCTH B KyOe

HaxosxieHne paccTosITHUN OT TOYKH
JI0 TUTOCKOCTH B ITPaBUIILHOM
UpaMu/Ie

15

KonTponbHas padbora
"AHanutuuyeckas reomerpus’”

16

17

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

Ceuenns MHOT'OT'PpaHHUKOB: METO
CJICI0B

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHusl MPSMbIX U MIIOCKOCTEN

19

20

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: TIapAJIIEJIbHBIE CEYEHUS
[TapannensHble NpsiMbIE U
IJIOCKOCTH: PaCUYET OTHOLUIEHUI

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKPEILMBAIOINMUCS IPSIMBIMU

22

[IepnenukynspHbIE TPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl




MEPIIEHAUKYISIPHBIX IUIOCKOCTEN U
NPSAMBIX, CHMMETPUU
MHOT'OI'PAaHHUKOB

23

[lepnenquKysipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEePIEHIUKYIISIPAX

24

25

26

[leprnieniuKynspHBIE MIPSIMbIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

[ToBTOpeHue: miomamm
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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCT, M CTaTHUCTHKA» YINIYOJIEHHOTO YpPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
MMOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMATHYECKOTO MHCTPYMEHTA IS
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTBEMJIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEACTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aUMOCBS3AX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUIi  ONKMCAHUsA  AHTPOMOMETPUYECKUX UM JeMorpaduueckux  BEJIMYMH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJI0B, HEOOXOIUMBIX CIIEIIUATUCTAM HE TOJBKO MHKEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYI0 dYacTh Y4YeOHOrO Kypca 3aHUMAaeT
oO0CyXXJIeHHE 3aKOHAa OOJBINX 4YHceNl — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiaydaiiHble COOBITHS U BeposiTHOCTU» U «CiydalHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEeMaTHYECKUX Y4UeOHBIX
KYpCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXK]ly 3HAUCHHUSMHU CIy4YailHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON
JVHUM 3aHUMAET U3YYeHHE FT€OMETPUUECKOr0 U OMHOMHUAIBHOTO paclpeieeHU U



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
W3YYCHUU CIyYalHbIX SIBICHUN C MOMOIIBIO HEMPEPbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeasiuu M €ro BbIOOPOYHOTO aHajora. IJTHU HJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé omuH 2JIeMEHT  CcOAEpKaHus, KOTOPBIM  IpeajlaraeTcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS AKTyaJbHBIM ISl OyIyIIUX aOUTYypUEHTOB, MOCTYNAIOLIMX HA Yy4eOHbIE
CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
yYIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (Mcxo/bl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl M
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHou BeposatHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN A0 NepBoro ycrnexa. [lepecraHoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepamnuy HaJ CIydYallHbIMUA BelWyMHamu. buHapHas cimydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4ailHble BEJIMYMHBI.

MaremaTnyeckoe OXHUAAHUE CIy4YalHOW BEJIMYMHBI (pacmpencsieHust).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBbIX BEJIMYMH. MareMaTndeckoe  OXUAaHue
reOMETPUYECKOTO U OMHOMHUAIIBHOTO PacpeIeIeHHN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YeoOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Mmerox  uwccnenoBaHui.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS IO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeaeiIeHUI0. 3a1a4un, IPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, dTUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpodJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UILIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
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 OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl MU
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MMOHSITUSMU: CIy4alHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DJIIEMEHTAPHBIN MCXO])
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaXOJUTh U (POpMYyIHUPOBATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY, HCIOJIb30BaTh JUATPAMMBbl
Diinepa, KOOPIWHATHYIO TPSAMYIO JJIsl PEIICHUs 3a/ad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OMEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSTHOCTEW, HE3aBUCUMBIE COOBITUS, JAEPEBO CIIyYaHOrO SKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3aly CIy4YaitHOTO HKCIIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(uctipITaHue), ycrnex M Heyjada, HEe3aBHUCUMBIC HUCIIBITAHUS, CEpUsl UCIBITAaHUH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHSITUSMH: CIydaliHas BEJIMYMHA, paclpeiesieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHSITUSMU: COBMECTHOE paCIpeeNCHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TA0IUILy COBMECTHOTO PACHPECIICHUs JBYX CIydallHBIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXJIO0W BEIUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEIUYMHBI (pacnpenesieHus), TPUMEHSITh CBONCTBA MAaTeMAaTHUUYE€CKOTO OXKUJAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYUHBI
(pactpenenieHus) MpU PEIICHUM 3aJiay, BBIYUCISITH JUCIIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeae/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAaKTEPUCTUKH 110 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSTHOCTU COOBITHUI M TPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoTshI padoTsI pecypenI
DneMeHTHI TeOpuH rpadon 3 0 0
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3 0 0
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOKEHUE U YMHOXKEHHUE 5 0 1
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1 0
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5 0 0
13 KOHEYHON COBOKYITHOCTH
CrnyyaliHble BEJTMUUHBI U pacrpeesieHus 14 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KIIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
KonTpoabubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
3aKkoH OOJIBITUX YHCETT 5 0 0
DNEeMEHTH MATEeMAaTUYECKON CTaTUCTUKU 6 0 0
HenpepriBHbIE CllydaiiHbIe BETUYHMHBI
(pacripenenenus), MokKa3aTeabHOE U 4 1 0
HOpPMAJILHOE paclpeaeieHus
Pacrnipenenenue [lyaccona 2 0 0
CBsi3b MEXKy CITy4allHBIMH BEJTMIHHAMHA 6
O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
[MPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yectBo 4yacos
Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypora Bcero Konrponbnsie  Ipaxririeckie u3ydeHusi  oOpa3oBaTesIbHbIE pecypchl
padoTshI padoThI
1 I'pad, cBsa3HbI rpad, npeacTaBieHue 1 0 0
3aJ1a49¥ ¢ MOMOIIBIO Tpada
5 CrerneHnb (BaJIGHTHOCTD) BEPILIUHBI. 1 0 0
[Tyte B rpade. Llenn n muKIIb!
3 I'padsr Ha TOCKOCTH. [lepeBo 1 0 0
CJIy4alfHOTr 0 3KCIIepUMEHTa
Ciy4aifHble SKCTIEPUMEHTHI (OTIBITHI)
4 U CITy4JaiiHbIe COOBITHSI. 1 0 0
OneMEeHTapHBIECOOBITHS (UCXO/IbI)
BeposTHOCTH ci1ydaliHOTO COOBITHS.
5 BepositTHOCTH COOBITHI B OIIBITaX C 1 0 0
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITUSMU
BeposiTHOCTH cOOBITHI B OIIBITaX €
6 PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU 1 0 0
COOBITUSAMHU
[lepeceuenue, oObenMHEHNE
7 MHOXECTB U COOBITHIA, 1 0 0
IPOTHBOIOJIOXKHBIE COOBITHS.
dopmya CII0KEeHUs BEPOSITHOCTEHN
8 VYcnoBHas BEpPOATHOCTh. Y MHOKEHUE 1 0 0

BeposiTHOCTEN. DOpMyTa yCII0BHON




BEPOSITHOCTH

10

YMHoxenue BepositHoctet. Dopmyna
YCJIIOBHOW BEPOSTHOCTH

dopmyiia MOJHON BEPOITHOCTH

11

12

13

®opmyia baiieca. HezaBucumblie
coObITHUS

KomOunaTopHoe npaBuiio
yMHOXkeHus. [lepecTaHOBKY U
daxTopuan

Yucino coueranuid. TpeyrojbHUK
ITackans

14

15

16

17

®opmyna 6bunoma HeroToHa

Kontponbnas padorta Nel: "I'padwr,
BEPOSITHOCTH, MHOXECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIexX U Heyaaya.
HezaBucumele ucnbsitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUH 110 IIEPBOTO
ycnexa

CepI/IH HE3aBUCHUMBIX MCIIBITAHUN 10
MEpBOro ycricxa

18

19

20

Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnynnn

Crny4aiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

[IpakTuueckas pabota c
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX




TaOIUIL

21

22

23

CiyyaliHasi BEeJTMUMHA.
Pacnpenenenue BepoOSITHOCTEN.
Jwnarpamma pacnpenesieHus

Onepanuu HaJl CIy4alHbBIMU
BennurHaMu. [Ipumepst
pacnpenenenuil. bunapnas ciydaiiHas
BEITMYMHA

FGOMeTpI/I‘IeCKOG pacipeaciiCHucC.
bunomuanbHOE PacpeaciICHuc

24

Marematnueckoe 0KHAaHue
ciyyaiiHol BennurHbl. COBMECTHOE
pacnpeneneHue AByX CIydalHbIX
BEJIMYUH

25

He3aBucumblie ciiydaiiHbIEe BEJIMYUHBI.
CBolicTBa MaTeMaTHYECKOTO
OXuJ1aHusI. MaTtemMaTn4yeckoe
O’KuiaHue OMHapHOW ciydaitHON
BEJIMYUHBI

26

Marematrnueckoe OKuaaHue
F€OMETPUUYECKOT0 U OMHOMHUATHLHOTO
pacnpeneneHui

27

28

Jucnepcus u ctanaapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbI. CBOWMCTBA JUCTIEPCUHU

29

Maremarndeckoe OKHIaHue
MPOU3BEJAECHHUS U TUCIIEPCUS CYMMBbI




HE3aBUCHUMbIX CJ'Iy‘-Iaf/iHBIX BCJINYHH

30

31

32

[TpakTrdeckas padoTa ¢
WCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIUIL

Jlucniepcust OMHOMHUATBHOTO
pacnpezaenenus. [IpakTnueckas
paboTa ¢ UCI0JIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

33

KonTtponpHas padora Ne2:
"Ucneitanus bepnymu. Ciyyaiinbie
BEJIMYMHBI U pacrpenencHus"”

34

O0001EeHUE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
Hara uudgposbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxTuieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypen
1 HepasenctBo YeOnimena. Teopema YeOrbIiena. 1 0 0
Teopema bephyinu. 3akoH OOJBIIMX YUCET
5 HepasenctBo Yebrimesa. Teopema YeoObimiena. 1 0 0
Teopema bephynu. 3akoH OOJIBIINX YUCET
3 Hepasencto Yebrimesa. Teopema YeOrlmiena. 1 0 0
Teopema beprymmm. 3akoH OOMBIIMX YUCET
4 Br100poYHBIi METO] MCCIICIOBAHUMA 1 0 0
5 [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM 1 0 0
AJIIEKTPOHHBIX TAOJIHUIL
['enepanbHas COBOKYNHOCTb U ClIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
6 xapaktepuctiukamu. OIeHKa CpeTHeTo U 1 0 0
JIMCTIEPCHUU T€HEPATHHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTHK
['enepanbHas COBOKYNHOCTb U ClIy4aiHas
BHIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
7 xapakrepuctukamu. OIeHKa CpeHETo U 1 0 0
JIMICTIEPCHUU TeHEPATHHON COBOKYITHOCTH C
TIOMOTIBIO BEIOOPOYHBIX XaPaKTEPUCTHK
3 OrneHnBaHuE BEPOATHOCTEH COOBITUI TTO 1 0 0
BBIOOpKE
9 Craructuueckas runoresa. IIposepka 1 0 0




MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacupeneaeHuin

10

11

12

Craructuueckas runoresa. [IpoBepka
MPOCTEUILNX TUIIOTE3 C MOMOILBI CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

HpaKTI/I‘IeCKaH pa60Ta C UCITIOJIb30BaAHHUEM
OJICKTPOHHBIX Ta6J'II/II_[

[TprMepsl HEMIPEPHIBHBIX CTyYalHbIX BETHUYKH.
OYHKIHS TIIOTHOCTH BEPOSITHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumeps! 3anay,
IMPUBOJAAIINX K ITOKA3aTCIIbLHOMY U K
HOPMAaJIbHOMY pacIpeaeICHUsIM

14

15

qDYHKI_[I/ISI IIJIOTHOCTHU BCPOATHOCTHU
IMMOKa3aTCJIbHOr0 paclupCaACICHUA

@yHKIMS INIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTE OTMHOYHBIX HE3ABUCUMBIX
coObIiTuii. [Tpumep 3agaun, npuBOAsAIIEH K
pacnpenenenuto Ilyaccona

17

18

[IpakTuyeckas paboTa ¢ UCIONIb30BAaHUEM
AJIIEKTPOHHBIX TAOJHUIL

CoBMeECTHBIE Ha6J'IIO,Z[CHI/I$I ABYX BCJIMYUH

19

20

KoBapuanus AByX ciiy4yallHbIX BEJTUYMH.
Koadduiment xoppensuun

Bri6opounslii ko3 duiineH Tkoppensuun

21

Paznnune Mex 1y TMHEWHOMN CBSA3BIO U
[IPUYMHHO-CJICACTBEHHOM CBA3BIO

22

JInnelinas perpeccus




ITpakTiueckas paboTa ¢ UCHOIb30BAHUEM

23 1
3JIEKTPOHHBIX TAaOJIUI]

24 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TaOIHIl U 1
Jyarpamm, onucaTesbHas CTaTUCTHKA

o5 OnbITH C pABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU 1
COOBITUSIMU

26 Brraucnenue BeposTHOCTEH COOBITHIA C 1
npUMeHeHHeM GopmyI
Boruncnenue BeposiTHOCTEN COOBITUI C

97 IpUMEHEHHEM TpapHIECKUX METOIOB! 1
KOOpJMHATHAas [psiMas, 1IepeBo, AMarpaMma
Ditnepa

28 CiydaiiHble BEJIMYUHBI U pacipeieseHus 1

29 MaremaTnueckoe 0KUAaHuE CIy4ailHON 1
BEJIMYNHBI

30 MaremaTnueckoe OKHJAaHuE CIy4ailHON 1
BEJIMYNHBI

31 KonrponsHas pabdota: "BeposTHOCTh U 1
cTaTucTuka"

32 Boruncnenue BeposiTHOCTEN COOBITUI C 1
npUMeHeHHeM GOopMyIl U TpapUUecKX METOI0B

33 Boruncnenue BeposiTHOCTEN COOBITUH C 1
npuMeHeHueM (GopMyil U rpadpudecKuX METOI0B
CiyuyaliHbple BETMUMHBI U paclpeeIeHusl.

34 Marematuueckoe 0>XKHIaHUe CITy4aiiHOU 1
BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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