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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajla MaTeMaTU4YECKOTO AaHAJIU3a» SIBISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (POpMHUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, KOTOpas (QOpMyIHpYeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpbl M MaTeMaTHUYECKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredbpa M Hayalla MaTeMaTH4YECKOIrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpIPETallud  TOJIYYCHHBIX  pELIeHMH, 3HaKOMSTCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOi
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooiee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHus1 CaMOCTOSITENTFHO C(HOPMYIMPOBAHHONW MaTEeMAaTUYECKOM 3a/auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUs, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crheuu(puyecKkue 3aJaud MU ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacIIMPEHUIO Kpyra HCIOJIb3YyEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» peaJU3yeTcs Ha NPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaIbHBIX, HPPAlMOHATIBHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKkKe BBIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOoMYecKass JUHUS «DYHKIUU U TpaduKW» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHUs 3aad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIENOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHATUTHYECKOW, Tpaduueckoi W cioBecHOW. Ero umsyuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKHX, TaK W MPHUKJIAIHBIX 3a/1ady,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoueccoB. JlaHHasg coaepkareinbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxarenpHO-MeTOIMYeCKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOs  DJIEMEHThl  TEOPUM  MHOXKECTB M MaTeMaTU4eCKOW  JIOTHUKH.
TeopeTnko-MHOKECTBEHHBIE TPE/ICTABIICHUSI MPOHU3BIBAIOT BECh KYyPC IIKOJIbHON
MaTEeMaTHKHU U TPeJIaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIIONINA BCe
pa3zenbl  MaTeMaTuKH © € MPWIOKEHWH, OHH  CBS3bIBAIOT  pa3HbIC
MaTeMaTU4YeCKue AUCIUIUIMHBI M WX MPUIOKEHUs B enuHoe 1enoe. [lortomy
BaXKHO JaTh BO3MOKHOCTh 00Yy4aroIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK COBPEMEHHOM MAaTeMaTHKW M HUCIIOJIb30BaTh €ro JJIsi BBIPAXKEHUS CBOMX
MBICIIeH. JIpyruM BakKHBIM MPU3HAKOM MaTEMAaTHKH KaK HAyKd CJIEAyeT MPHU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3iesioB MPOTrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETHU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wusydyenme yuebHOTO Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTtenpHble 4ucia. PanuoHabHBIE W UPpPAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo el (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa Jsorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cuctem JIMHEWHBIX ypaBHEHHMHA. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkuum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JApOOHO-TMHEHHas (QYHKIMH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTtenbHast U jorapudmuyeckas (yHKIHUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoOMeTpUUEcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOoB. Mcrnonb30BaHWE MPOTPEecCUM Ul PELIEHUs pealbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHbie GyHKIMU. OnpeneneHrue, reOMETpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIIEACTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkimaa uis pemenus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/Jad U3 PazIU4HbIX O00JacTeld HayKd M peabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHus ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENIEHUs CKOPOCTH M YCKOPEHHMsS IIpoLecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUaIOMIEerocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONW MAaTeMaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs OSCTETHKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM MACATENbHOCTH, JTaroB eé
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh cMmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTaAMM, SBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, A TAaKKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4yve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlMU U OCOOEHHOCTEN ayAuTOpPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kjacce oOyyaromuics TOJYYUT CIIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPAaBUJIa OKPYTIIEHUS, MPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh  pa3MyHble  METOAbl  PpELIEHUs  pPalHUOHAIBHBIX U
JIpOOHO-pallMOHANIBHBIX YPABHEHHM, IPUMEHATh METOJ MHTEPBAJIOB ISl PEILIECHUS
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHH MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA OmpenenuTeNs 2 X 2 i BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKECHMIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKkoB QyHKIINIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKIMA Ui UCCIENOBAaHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: TOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCHMIOTOTHI rpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOIHO OTIepUpPOBATH MOHSTHSIMH: oTpe/ieNieHHe, TeopeMa,
ypaBHEHHUE-CJIEJICTBUE, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
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, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBIMOIHATH apu(METHUECKUE OTEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJIbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JABYX (hYHKIIHIA,

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, I
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKIMNA U BBIYUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOM HANpaBJIE€HHOCTH W MPEIMETOB T'yMaHUTApPHOIO IUKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMUpyeMoe NpU  HU3YyYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN IPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIaTb M OIPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHU T€OMETPHUH, KaK COCTABIISAIONIEH MpeaMeTHON oOnactu «MaTteMaTtuka u
uHpopMaTrka»  yepe3  OOeCleUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
crenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPoheCCUOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHITUITHOTO anmnapara 1no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;



dbopMHpoOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOJACISIX M B PEATHHOM
MHUpE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTUYeCKUX TeOopuil, GopMUpOBaHUE MOHUMAHUS POJM AKCMOMATUKHU TMpHU
IIPOBEJCHNUN PACCYXKICHUM;

dbopMHpOBaHUE YMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELICHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [IOKA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHUS CTEPEOMETPUUECKUX 33a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTyaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIuxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJICBAHTHONW TE€OMETPHHU:
YMEHHUSI pPaclo3HABaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHHM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYECHUU NPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATbHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIICH,
WHTEPIIPETALUU MOJYYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusaroTcs: «lIpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMWY», PEICBAHTHBIMU T€OMETPUM Ha YIIyOJIEHHOM YpOBHE OOy4YeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUH  pachpenensercss HEe  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padboueit
MPOrpaMMBbl, pacHpeeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHUecs
oOpamiajuch  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TTOHSATUSIMU U HaBBIKAMHM MOCJICIOBATEILHO U MOCTYIATENIBHO, C
COOJTI0/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YYaIONUXCs, PACIIUPSSL U YIIIyOJIsst
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:



co3gath ychmoBus qis  guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHIWBUIYAIBHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oO0OecreuuTh yriayOn€HHoe
H3YYCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOTo mpeaMeTa «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K MPOAOIKEHUIO M3YyUYEHUS MATeMaTHKU C
yu€ToM BbIOOpa Oynymied npodeccuu, obecnedyrBasi MPEEeMCTBEHHOCTb MEXKIY
oOuM 1 ipodeccHoHaTLHBIM 00Pa30BaHUEM.

Ha wu3yuyenue yueOHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Toudka, npsAMas, IUIOCKOCTD,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCT IPAMBIX U IIIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJjIEJbHOTO MpOeKTUpoBaHUs. I300pakeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpa’Ap, Napajliesenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB IS
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.
Kparuaiiimme mnyTM Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPAaBUJIbHAS IIpU3Ma H



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
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.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. BzanMHoe pacmonoxenue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaijienenumneaa u cienctsus u3 He€. OO0béM mpsMoil u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsATHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuiennbHO YW NEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca (mapaijiesibHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBkenus mpoctpancTBa. OtoOpakenus. [[BMKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOILIecTBa,  MPEACTAaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  AESATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpHUCHTAIIHS
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(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSX, Mpejaratb KPpUTEPUH IJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apIryMEHTALIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYIMpOBaTh OOOOIIEHHS W BBIBOJBI 1O pe3yjibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa 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, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAa€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pELIeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HAaBbIKAMU  IIO3HABATEJIbBHON  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
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€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThcs, OOCYX AaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJTHO OMEPUPOBATH OCHOBHBIMU TOHATHSIMU CTEPEOMETPHUH  TPHU
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHSTh AKCUOMBI CTEPEOMETPUM W CIICJICTBUS W3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(DHUIIMPOBATh B3aWMHOE PACIOJIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJTHO  OTMEPUPOBATh TOHATHUSAMH, CBS3aHHBIMH C  yrjJaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJTHO pAaCIO3HABaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (TIpHW3Ma,
nupamMua, MPSMOYTOIBHBIN Mapajuieenune, Kyo0);

e KJTaCCU(DUIIMPOBATH ~ MHOTOTPAHHWKH,  BBIOWpass  OCHOBAaHWS IS
KJaccuukanuu;

e CBOOOJTHO  ONEpUpOBaTh  MOHATUSMHU, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAHHUKOB TIOCKOCTBIO;

e BBITIOJIHATH MapajuieabHOE, LIEHTPAJIbHOE u OPTOTrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBITIOJHATH W300pakeHus: puryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOIPDAHHUKOB PAa3JIMYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BEIYHCIIATH TUIOMNIAIM IIOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, TUPaMHUIa),
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyIT;

e CBOOOJHO ONEPUPOBATH MOHSATHUSAMHU: CUMMETPHUSI B MPOCTPAHCTBE, IEHTP,
OChb U IUIOCKOCTb CUMMETPHUM, LEHTP, OCh U IUIOCKOCTb CHUMMETPUHU
(uryper;

e CBOOOJTHO OIEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICMCTBUS HAJI BEKTOPaMU;

epelllaTh 3aJa4M HA JOKA3aTeJIbCTBO MAaTEMAaTUYECKHUX OTHOLICHUH W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUUYECKUX 3a/a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e IPUMEHSITh MPOCTEHUIILINE MpOrpaMMHBbIE cpencTaa u
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI npu peIICHUU
CTEpPEOMETPUYECKHUX 3a/1a4;

e U3BJICKATh, TMPEOOPA30OBBIBATE M HMHTEPIPETUPOBATH HHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, TMpeACTAaBICHHYIO Ha
YepTEekKaxX U PUCYHKAX;

e IPUMEHATh  MOJYYECHHbIE 3HAHWS HA MPAKTUKE: CpPaBHUBATh W
AHAJIN3UPOBATh PEAJIBHBIE CUTYALlMU, NPUMEHITh U3YUYCHHBIE NOHATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCJIEIOBATh IOCTPOCHHBIE MOJEIU C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e UMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHA TEOMETPHH Kak
COCTaBHOM 4acTu (PyH1aMeHTa Pa3BUTHUS TEXHOJIOTHH.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

e CBOOO/IHO OMNEpPUPOBATH TMOHATUSAMHU, CBA3AHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTy4CHUS;

e OTICPUPOBATH MOHSATUSIMHU, CBA3AHHBIMHU C TEJIAMU BPAIECHHUS: LHJIUHIPOM,
KOHyCOM, c(pepoii u mapowm;

e pacro3HaBaTh TeJa BpalieHus (HUIHHIP, KOHYC, cepa u map) u 00bACHATD
CIIOCOOBI MOTYYEHUS TEJ BPAILLICHUS;

e KJITACCU(UIIMPOBATH B3AUMHOE PACIIONOkKEHUE C(hephl U MIIOCKOCTH;

e BBIYHCIIATh BEJIUYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpAICHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpaIICHUSA,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOO/IHO ONEpPUPOBATH MOHATUSAMH, CBA3AHHBIMU C KOMOMHAIUSIMHU Tel
BpallleHWsT U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpaIlCHUS;

e BEIYHCIIATh COOTHOUIEHUS! MEXY IUIOIIAISIMH MMOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

e U300pakaTb H3y4yaemble (UTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

e U3BJIEKAaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHATH ONEpaIMi HaJl BEKTOPAMH;

e 33/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKaPTOBOW CUCTEME KOOPJIMHAT;

e PEIIATh TEOMETPUUECKNE 3aJa41 HA BBIUYMCIEHUE YIJIOB MEXAY MPSIMBIMHA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUIA OT TOUYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPHU PEIICHHH;

e CBOOOJTHO OIEpUPOBAaTh MOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

e BBIMOJHATh HW300paXEHHUsT MHOTOTPAHHUKOB M TeNl BpalleHWs Npu
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, peoOpazoBaHusl moao0us;

e CTPOUTH CEYEHHMSI MHOTOIPAHHMKOB M TEJ BPAIICHUS: CEYEHUs LWIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;



e HCTIOJIb30BaTh METOAbl TOCTPOEHUSI CEUYCHHU: METOJ CIIEI0B, METOL
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;

e IOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

e IPUMEHATh TeOMETpUYecKrue (aKThl JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

epelllaTh 3aJa4M HA JOKA3aTEIbCTBO MAaTEMAaTUYECKHUX OTHOLICHUH W
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

e IPUMEHSATh TMPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHATH MOJYUYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAJIU3UPOBATH
YW OLICHUBAaTh pPEAIbHBIE CUTYallUW, MPUMEHITh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUIEHUsS MaTeMaTU4YeCKU
chOpMYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pEalbHbIE CUTYyallMd Ha
A3BIKE TEOMETPHH, UCCIEA0BATH IIOCTPOECHHBIE MOJIENIN C UCIIOJIB30BaHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
MPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XJICHHUEM TE€OMETPUYECKUX
BEJINYMH;

e UMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUA TEOMETPUHM Kak
COCTaBHOM 4yacTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.

YueOnslii Kypc «BeposSTHOCTb W CTAaTUCTHKA» YriayOJEHHOTO YPOBHS
ABJIETCSl TPOJOJDKEHHEM W Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOn€HHOTO YPOBHS Ha YPOBHE CpeaHero ooiiero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HayeH Uit GOpMUPOBaHMS y 00YHAIOIINXCS CTATUCTUYECKOW KYJIBTYpPhI U
ITOHMMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYEHHUS CIy4alHBIX COOBITHM, BEIWYMH U TporieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydyaroluXcs O METOoAax HCCIeIOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBAETC MOHMMAHHWE 3HAYMMOCTH U  OOIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUS KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHW,
MOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIyYallHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HUMH Ha BaXXHBIX MPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydaronuxcsi J0JKHO cOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEeMbIX
JUIsL  OMHCAHUS  aHTPOTMIOMETPUYECKUX W JeMorpaduueckux  BEJIWYHUH,
NOTPEIIHOCTE B pa3jIMyHble poOJa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HON



pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IPOLIECCOB
B oOmectBe.  YueOHBIA  Kypc  sBIseTcss  0a30i Il OCBOGHUS
BEPOATHOCTHO-CTATUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIIEUATNCTaM HE TOJIBKO
WHXCHEPHBIX CHEHUATBHOCTEM, HO TAaKXE COLHUAJIBHBIX M TICUXOJIOTHYECKHX,
MOCKOJIbKY ~COBPEMEHHbIE OOIIECTBEHHbIE HAyKd B 3HAYUTEIBHOM Mepe
UCIIONB3YIOT ammnapar aHaiau3a OoNblIuX JaHHBIX. LleHTpanbHyI0 4acTh y4eOHOTO
Kypca 3aHMMaeT OOCYXICHHE 3aKOHa OOJBIMUX YHCel — (yHIAMEHTAIBHOTO
3aKOHA MPUPO/JIbI, UMEIOIIET0 MaTEMATUYECKYIO (hOpMaTH3aIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJIEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coziepkaresibHble TUHUM: «Ciay4yaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaliHble
BEJIMYUHBI U 3aKOH OOJIBILIAX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOPUUM MHOXKECTB, HEOOXOAMMBIE JIsi TOJHOLEHHOTO OCBOCHHUSA
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YEOHBIX
KYyPCOB.

Copnepxxanne nuHuM «CnoydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY)KHUT
OCHOBOM 11711 ()OpMHUPOBAHUS TPEACTABICHUN O PaCHpPENEICHUN BEPOSITHOCTEH
MEK]ly 3HAUCHHUSMU CITyYailHBIX BEJIMYHH. BakHYI0 4acTh B 3TOM COepKaTEIbHON
JIMHUY 3aHUMAET U3yUYE€HUE F€OMETPUYECKOT0 U OMHOMHUAIBHOTO pacClpeAesIeHUN U
3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHbIM
pacIpenesIeHUsMH.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMU BEJIMYMHAMU H
pacnpeneneHus IMA, aKIEHTUPYIOT BHHMaHUE OOYYalolMXCS Ha OMHCAHUH U
W3YYEHUU CIyYalHbIX SIBJICHUN C MOMOILBIO HENpepbIBHBIX (DyHKIMI. OCHOBHOE
BHUMAaHHE YAENSIeTCs MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIIpPECICHHSIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMUTEIIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH HW ONHMCAHME OTOM CBSA3M C IOMOILBIO
kKod(pduleHTa KOPpEJSIMM U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
CoJIep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOT0 001Iero o0Opa3oBaHMs, U BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KyPCOB aJIreOpbl U TEOMETPHH.

Emé ommH  27eMeHT  coaep:KaHUs, KOTOPbIM  NIPELIaraercs  Ha
O3HAKOMUTEILHOM YpPOBHE — TMOCJEA0BATEIbHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHM, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HaKOMJIEHHE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TaKMX COOBITUHA HOCUT PA3BUBAIONIUN XapakTep U
SBJISIETCSI aKTYaJIbHBIM JUIsI OyIyImuX aOUTYpHEHTOB, MOCTYMAIONIUX HA y4eOHBIC
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, TIICHUXOJIOTUEH W
YIpPABJICHUEM.



Ha wu3yyenue yueOHOro kypca «BepoATHOCTP W CTaTUCTUKA» Ha
yriayOneHHoM ypoBHE oTBogauTcsi 68 wacoB: B 10 kmacce — 34 uvaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3ubIN rpad, myTH B Tpade: mukisl 1 nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEpOSATHOCTU  cOObITHI.  ChnydailHble  ONBITBI  C  PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposaTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackansa. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennurHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MareMatrdeckoe OXHJAaHWE CIy4alHOM BeJUYMUHBI (paclpeaceHus ).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXHAAHMs (CTpaxoBaHHE, JIOTEpes).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcust OMHapHOM clydaiiHON BeIM4MHBI. MaTeMaTuieckoe
OKUJAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIyYalHbIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo UebOniméBa. Teopema UeOniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uyucen.  BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IpuMeprpl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnemoBaTenbHOCTE  OAMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiaud,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauuss nByx ciuyvaiiHbix BenunuuH. Kosdduuument nuHeitHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
kodpunmreHT  koppemsuuu. Pazaumume  Mexay — JIMHEHHOW — CBA3BIO U
IIPUYMHHO-CIIEACTBEHHON CBs3bl0. JIMHENHAs perpeccus, METOJ HAUMEHBIINX
KBaJpaToB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  O0IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTH)KEHUI B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM M JEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANIBHOW  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATLHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPUPOIHON U COLMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS IUBUJIM3ALUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, NPeajiaraTb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PELIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABbIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAaHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3aa4yH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHUPOBAaTb CBOM JEHCTBUSA C JPYTMMH WICHAMHM KOMAaHJIbl, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIEpUPOBATh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN rpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OMbITa, HAXOJWTh BEPOSITHOCTH COOBITUH B  OMbBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpEeceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPJAWHATHYIO TIPSAMYIO JJIs PEIICHUs 3a/1ad, MOJb30BaThCsl (GOpMyIon
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



OMEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, JIEPEBO CIyYaHOTO HKCIIEPUMEHTA,
HAaXOJUTh BEPOSTHOCTH COOBITHH C TIOMOIIBIO TpaBUia YMHOXKCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3aIMU CIYYailHOTO AKCIEPUMEHTA;

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

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnipITaHuE), ycrnex M HeyJlaya, HEe3aBUCUMBIC HUCIBITAHUSA, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSATHOCTU COOBITHUH: B CEPUU HCHOBITAHUN JO MEPBOTO yCIeXa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEH, JuarpamMma pacrnpeieicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHIATUSMU: COBMECTHOE paCIpEEICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIUILy COBMECTHOTO paCHpE/IeNICHUs] JBYX CIydallHbIX
BEJIMYMH JUIS BBIJICIICHUS PACHPENCIICHUS KaXKJIOW BEIUYUHBI, OIpECICHUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MIPU PEIICHUU 3aJ1ay, BBIUUCIISITh MATEMAaTHUYECKOE OKHUJIaHHME OMHOMUAJIBLHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactpeneneHus) MpU PEIICHUM 3aJ]ay, BBIYUCISTH JUCIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHUAILHOTO pacipeaeICHUH;

BBIYUCTISITh BHIOOPOYHBIE XapAKTEPUCTUKU 110 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTHUKNA TEHEPATbHONW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU pacIpeacICHUIMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoasubie | IlpakTuuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€HCTBUTENIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BeIpaXXeHUs U 99 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpenmEe, 0600IIEHNE, CUCTEMATU3AIIHS 5 )
3HAHUU
10 BBenenwne B crepeomMeTpuio 23 1
11 B3anMHOe pacnosnokeHue npsmsIx B 6 1




MIPOCTPAHCTBE

[TapayenbHOCTB IPSIMBIX U IUIOCKOCTEH B

12 8
MIPOCTPAHCTBE
13 HepHeHI[I/IIiyJI}IpHOCTI) HPSIMBIX U o5
IUTOCKOCTEH B MMPOCTPAHCTBE
14 VYTIIBI U pacCTOSHUS 16 1
15 MHororpanHuku 7 1
16 BekTops! B pocTpaHcTBE 12
17 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTu3anus 5 5
3HaHUH
18 DnemMeHTHl Teopun rpados 3
19 CrnyyaiiHbl€ OIIBITHI, CIy4allHble COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Omnepanuu HaJl MHOXECTBAMH U COOBITUSIMH.
20 CroxeHne ¥ yMHOKEHUE BEPOSTHOCTEH. 5
YcnoBHas BeposTHOCTh. HezaBucumMele
cOOBITHS
21 DneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeNbHBIX UCTIBITAHUH.
22 Ucnsitanusa bepaymnu. Ciny4aiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
23 CriyuaiiHble BEIMUUHBI U PACIIPENETICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 272 18




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero KonTponbnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 99 1
MPOU3BOAHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMuUecKrue HepaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPATIOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs 16 5
3HAHUU
10 AHanuTH4eckas reOMeTpHs 15 1
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
11 - 15 1
3HAHUU
12 O6bEM MHOTOTpaHHHUKA 17 1
13 Tena BpaieHus 24
14 [Tnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX 9 1




TCI

15 JBro>xkeHus 5 1
16 HOBTOPeHI/Ie, 00001IIeHNE U CHCTEMaTH3aIUs 17 5
3HAHUU
17 3aK0oH OOJIBIITUX YHCETT
18 DJIEeMEHThI MAaTEeMaTHYECKOU CTAaTUCTUKHU
HenpepbIBHBIE Cly4aifHbIC BETMYMHBI
19 (pactipenenenus), moKa3aTeabHOE U 4
HOPMAJIbHOE pacIpeIeTICHUs
20 Pacnipenenenue [lyaccona
21 CBsI3b MEX]y CITY4allHBIMU BEJIMYMHAMU
22 O06o0011IeHre U CUCTEMAaTU3allUsl 3HAHHIMA 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 272 19







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHus

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

MHOk€eCTBO, ONepaluy HaJl MHOKECTBAMH U
UX CBOMCTBAa

02.09

Juarpammsbl Diinepa-BenHa

03.09

HpI/IMeHeHI/Ie TCOPECTUKO-MHOKCCTBCHHOI'O
alrapara i pecHuA 3a1a4

04.09

Parmonanpusie unciaa. OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKUE APOOH

04.09

OcHoBHbIE NpaBUiIa N300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MapaJUICIIbHBIX MTPAMBIX
(OTpe3KOB), cepeMHbI OTpe3Ka

05.09

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBWJIa U300paKeHHs Ha PUCYHKE
MJIOCKOCTH, MAPAIIJIEIbHBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka

05.09

IlousTus: MEPECCKAOIMECH IIIIOCKOCTH,
MEPpECCKAIMECH IpsAMas U IMJIOCKOCTb,
MOJIYIIPOCTPAHCTBO

06.09

I'pad, cBs3HBII rpad, npeacTaBaeHUe 3a1a41
¢ oMoIIsko rpada

06.09




Parmonansasie unciaa. OOBIKHOBEHHBIE U
JCCSTHYHBIC JPOOH, TPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpodH

09.09

10

[Tpumenenue apoOeil ¥ MPOLEHTOB ISt
pelIeHNs IPUKIAIHBIX 3a1a4

10.09

11

[Tpumenenue apoOeil ¥ MPOLIEHTOB ISt
peuIeHus NPUKIAAHbIX 33134

11.09

12

HeicTBuTenbHble yncia. PalimoHaabHbie U
HWppalUOHAIIbHBIC YHCIIa

11.09

13

[TonsaTus: nepecekaroumecs MmIOCKOCTH,
nepeceKaroIuecs npsiMas v MI0CKOCTb;
HOJIyIIPOCTPAHCTBO

12.09

14

MHororpaHHUKH, U300paKeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

12.09

15

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

13.09

16

Crenenb (BaJIeHTHOCTb) BeplIuHBL. [1yTh B
rpade. Llenu u nuKibt

13.09

17

Apudmerrueckue ornepaum ¢
HeﬁCTBHTeHBHBIMI/I qucjiaMu

16.09

18

Mopaynp A€MCTBUTEIBHOTO YHUCIIA U €TI0
CBOMCTBA

17.09

19

[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
OKpYTJICHUS, IPUKUIKA U OLIEHKA PE3YyJIbTaTa
BBIYUCIIEHUI

18.09




20

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

18.09

21

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
CJIEICTBHS U3 HUX

19.09

22

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
CJIEZICTBHS U3 HUX

19.09

23

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O603HaYeHUs IPSAMBIX U TIIOCKOCTEH

20.09

24

I'pads Ha TOCKOCTH. [lepeBo cirydaitHOTO
JKCIIEPUMEHTA

20.09

25

OCHOBHBIE METOBI PEIIEHUS LENBIX U
JIpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

23.09

26

OCHOBHBIE METO/BI PEIIEHUS LENBIX U
IpoOHO-PALlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

24.09

27

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

25.09

28

MHoroumneHsl ¢ HeasMu Kod(hpuiineHTamu.
Teopema Buera

25.09

29

N306paxenue ceueHunit nupamuibl, Kyoa u
MIPU3MBbI, KOTOpPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedeHus morydeHHbIX
IJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX

26.09




CeUeHUI Ppa3HbIMU LIBETAMU

30

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxkeHune nepeceueHus MoTydeHHBIX
IUIOCKOCTEH. PackpalnBanue mocTpOCHHBIX
CEUYCHHUI pa3HbIMHU I[BETAMH

26.09

31

N300paskeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noIy4eHHbIX
10ckocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

27.09

32

CiyyaiiHble SKCIEPUMEHTBHI (OMBITHI) U
cilyyaitHble cOOBITHSA. DJIeMEHTapHbIE
COOBITHUS (MCXOIBI)

27.09

33

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

30.09

34

Pemrenne cucreM TMHEHHBIX YpaBHEHUI

01.10

35

Martpuua cucTeMbl JIMHEWHBIX YPAaBHEHU.
Onpenenurens MaTpUILBI 2X2, €T0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

02.10

36

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS

02.10

37

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moIydeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CEUCHHH pa3HbIMU LIBETAMU

03.10




38

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUM

03.10

39

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

04.10

40

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.
BeposiTHOCTH COOBITH B OTBITAX C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITHSIMH

04.10

41

[IpuMeHeHne onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

07.10

42

Pemenue npuknanHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

08.10

43

Pemenue npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10

44

KonTponbhast padota: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX YpaBHEHUN"

09.10

45

Mertop ciie1oB Uit HOCTPOCHHS CEUCHUIHA.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

10.10

46

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

10.10

47

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MOCTPOEHUS

11.10




48

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

11.10

49

DyHKIUA, CTIOCOOBI 3aaHus (PYHKITUH.
B3aumno oOpatHble GpyHKIMH. KoMosuius

byHKIMHA

14.10

50

I'padux pyHKINH. DIEeMEHTapHbIC
npeoOpa3oBanus rpadukoB GpyHKUINN

15.10

51

OO6nacth ornpeiesieHust © MHOXECTBO
3HadeHui pyHkuuu. Hymm QyHkmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

16.10

52

Yérable 1 HeUETHBIC (PYHKIINH.
[lepuoanueckue pynkuuu. Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

16.10

53

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

17.10

54

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MTOCTPOEHUS

17.10

55

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLHMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJIBLHUKOB

18.10

56

[Tepeceuenue, 00beTMHEHNE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.

18.10




dopmyia CIOKEHUS BEPOSTHOCTEN

S7

MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.
HauOonpiiee 1 HauMeHblee 3HAYCHNE
(GyHKIHMU Ha TPOMEXYTKE

21.10

58

JInneiHas, kBaApaTU4yHas U
npoOHO-TMHEHHAast QyHKIH

22.10

59

DneMeHTapHOe UCCIel0BaHUE U IIOCTPOCHUE
rpaduKoB 3THX HYHKIUI

23.10

60

DeMeHTapHOe UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX GpyHKUIUN

23.10

61

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

24.10

62

Kontponbnas pabota "AKcrOMBI
crepeomerpun. Ceuenus"

24.10

63

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTBe. CKpelBarouecs npsmele.
[Ipu3Haky CKpenuMBarOMUXCS MPSAMBIX.
[TapannenpHble MpsIMbIE B IPOCTPAHCTBE

25.10

64

VYcioBHAsA BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOpMmysa ycIIOBHON
BEPOATHOCTH

25.10

65

CreneHsn C LIEJIBIM ITOKa3aTeieM. buaom
Hrrotona

05.11

66

CreneHsn C LETBIM IT0Ka3aTeiaeM. buaom
Hrrotona

06.11




67

CrenenHast GyHKIIHS C HATypaJIbHBIM U
1enbIM TokazaTeneM. E€ cBoiicTBa u rpadux

06.11

68

Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

07.11

69

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

07.11

70

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauIeNIbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

08.11

71

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3006paxenue pazHbIx Guryp B
napasieIbHOM MPOEKIUH

08.11

72

VYcioBHAsA BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOopMmysa yCIIOBHOM
BEPOATHOCTH

11.11

73

KonTponbnas pabora: "Crenennas QyHKIus.

E€ cBoiicTBa u rpagux"

12.11

74

ApubpmMeTndeckuii KopeHb HATYpaTbHOU
CTEIIEHU U €r0 CBOMCTBA

13.11

75

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU

13.11

76

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU

14.11




77

enTpanbHas npoekus. Yroiu ¢

COHaIIpaBJICHHBIMU CTOPOHAMM. Yron MCXKOY

IIpsAMBbIMHA

14.11

78

3a;[aq1/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

15.11

79

[TonsATHA: MapauIeIbHOCTD NPSMOKN U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IIJIOCKOCTH

15.11

80

dopmyJia MOJTHOM BEPOATHOCTH

18.11

81

[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
COZIEPIKAIMNX CTETIEHU U KOPHHU

19.11

82

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
MCTOABI pCHICHUS UPPALUOHATIBHBIX
YpaBHEHUI

20.11

83

Wppanmonanbusie ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIEHUS HPPALUOHAIBHBIX
YpaBHEHUU

20.11

84

WppanmonansHele ypaBHeHNsA. OCHOBHbIE
METO/BbI PEILIECHNS UPPALMOHAIBHBIX
ypaBHEHUH

21.11

85

FCOMCTpI/I‘-ICCKI/IC 3aJa4d Ha BBIYHMCIICHUC U

JA0Ka3aTCJIbCTBO, CBA3aHHBIC C

MapaJiliCJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE

21.11

86

ITocTpoeHue ceueHus, NpOXOIAIIETO Yepes3

22.11




JAHHYIO MPSIMYIO Ha YepTexe U
MapajyIeIbHOrO IPYyrou npsmoil. Pacuér
OTHOLUEHUH

[TapannenpHas npoekuus, IpUMEHEHUE AJIs
MIOCTPOCHHUSI CEYCHH KyOa U

87 - 22.11
napayuienenunena. CpoicTpa
napajuiefienune1a u NpusMbl

88 dopmyna baiteca. HezaBucumbie cOOBITHS 25.11
PaBHocunbHbIE 11€ €XObI B pCUICHNU

89 P P 26.11
HPpALMOHAIIBHBIX YPABHEHUN
PaBHOCUIIbHBIE TIEPEXObI B PELUICHUH

90 P P 27.11
HPpALMOHAIIBHBIX YPABHEHUN
PaBHOCHUIIBHBIE TIEpEXObI B PEUICHUH

91 P P 27.11
UppalMOHATILHBIX YpaBHEHUI
PaBHocunbHLIE 1€ €XO0bI B pCUICHNU

92 P P 28.11
UppalMOHATIBHBIX YpaBHEHUI
[Tapannensubie mockoctu. [Ipu3naku

93 P prsH 28.11
MapajuieTbHOCTH JBYX TIOCKOCTEH
Teopema o mapajuieIbHOCTH U

94 CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[f[HIGfI 29 11
gepe3 TOUKY, He MPUHAIICKANTYIO TAHHOM '
IIJIOCKOCTH U CJIEJICTBUSA U3 HEE
CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O

95 [apaJUIEIBHOCTH IIPSAMBIX IIEpeceueHus IIpU 99.11
MEPECEYECHUHN ABYX MapalIeIbHbIX '
IIJIOCKOCTEN TpeThen
KoMmOuHaTopHOE IIpaBmiio HOXCHUS.

96 PHOC TIpABILIO YM 02.12

[TepecTanoBku u pakTopuan




97

CgoiicTBa 1 rpad)uK KOPHS N-0¥ CTEIICHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM
MoKa3areieM

03.12

98

CoiicTBa U rpaduK KOPHS N-0i CTETIEHU KaK
¢GbyHKIMN 0OpaTHOMN CTENEHH ¢ HaTypalbHbIM
IIOKa3aTesneM

04.12

99

Konrponsnas pabdora: "CpoiicTBa u rpadux
KOpHs n-ou creneHu. MppanroHanbHbie
ypaBHeHUs"

04.12

100

Crenens ¢ palliOHAIBHBIM MOKa3aTeIeM U €€
CBOMCTBA

05.12

101

CBoiicTBa mapayienbHBIX IMJIOCKOCTEH: 00
OTpEC3Kax NapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOH ¢
ABYMS MTapaJlJICIIbHBIMU IINIOCKOCTAMHA

05.12

102

[ToBTOpenue: Teopema [Tudaropa Ha
TUIOCKOCTH

06.12

103

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

06.12

104

Uucno coueranuii. Tpeyronbuuk Ilackains

09.12

105

Crenens C pallOHAIBHBIM ITOKA3aTENEM U €€
CBOMCTBA

10.12

106

Crenens ¢ pallOHAIBHBIM ITOKA3aTENEM U €€
CBOMCTBA

11.12

107

IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk

11.12




108

Hcnons3oBanue rpaduka GyHKIUU A5
pelieHus ypaBHEHU N

12.12

109

CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajulelenune1a

12.12

110

Boruncnenue MH 0Tpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

13.12

111

HepHeHI[I/IKy.]IHpHOCTB HpﬂMOﬁ H IIJIOCKOCTH.

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

13.12

112

®opmyna bunoma HproToHa

16.12

113

Hcnons3oBanue rpadmka QyHKIUN IS
pelleHHs YpaBHEHHIA

17.12

114

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHHS TTOKA3aTEeIbHBIX
YpaBHEHUU

18.12

115

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHHS TTOKA3aTEeIbHBIX
YpaBHEHUU

18.12

116

[TokazaTenpHbie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHHS TTOKA3aTeIbHBIX
YpaBHEHUI

19.12

117

IlepnieHIUKYISPHOCTD NPSIMOU U IIIOCKOCTH.

[Ipu3Hak nepneHAMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

19.12

118

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

20.12




Kontponbnas padota Nel: "I'padswi,

119 " 20.12
BEPOSATHOCTH, MHOXECTBA, KOMOMHATOPUKA

120 [TnockocTH U epreHAUKYIISIPHBIE UM 9312
IpsiIMble B MHOTOTpaHHHKaX

121 KonTponpnas pabora: "[lokazarensHas 94.12
¢ynkuus. [TokazarenbHble ypaBHeHUs"

122 Jlorapudwm yucna. CoiicTBa jorapudpma 25.12

123 Jlorapudm yucna. CoiicTBa norapudpma 25.12

124 Jlorapudwm uncna. CoiicTBa jJorapudma 26.12

125 [TnockocTu U NepreHANKYIIpHbIE UM 26.12
IpsIMble B MHOIOI'PaHHHUKaX

126 [lepnienaukynsap u HakinoHHast. [loctpoenue 97 12
NEepPIEHANKYIIpa U3 TOUKU Ha MPSIMYIO

127 [Neprienukynsp u HaknoHHast. [loctpoenne 27 12
NEepPIEHANKYIIApa U3 TOUKU Ha MPSIMYIO
bunapHbIii ci1y4aifHbIN ONBIT (MCIIBITAHUE),

128 ycIiex U Heyaaya. HGSaBI/ICI/IMBIevI/ICHI)ITaHI/Iﬂ. 09.01
Cepust HE3aBUCHMBIX UCTIBITAHUH JI0 TIEPBOTO
ycrexa

129 JlecATHYHBIC ¥ HATypaJIbHBIC JIOTapH(PMBI 09.01

130 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 10.01

131 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 10.01
sorapupmbl

132 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas 13.01
u oOpatHasi)

133 KonTponbhas pabora no teme 14.01

«JTorapudmbny




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

134 15.01
u oOpartHas)

135 VYroa Mexay CKpeluBaroIIMMUCS TPSIMbIMU 15.01

136 Cepus HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO 16.01
ycrexa

137 IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX 16.01
Jorapudmpl

138 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 17 01
rpaduk

139 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U 17.01
rpauk

140 Hcnons3oBanue rpau(pmca GbyHKINU 175 20.01
peleHus ypaBHEHHIA

141 ITouck neprneHANKYISIPHBIX MPSIMBIX C ) 21,01
TTOMOIIBIO TIEPTICHIUKYIISIPHBIX TUIOCKOCTEH

142 OpToroHanbHOE IPOEKTUPOBAHUE 22.01
[Toctpoenue ceuenunii kyba, MpU3MBlI,

143 MPaBWJIbHOM MUPaMUAbI C TTOMOIIBIO 22.01
OpPTOrOHAJILHOW MPOEKINU

144 Cepus He3aBUCUMBIX HcTbITaHUM bepryiu 23.01

145 Hcnonb3oBanue rpau(bmca byHKUIMN 1715 23.01
peleHs ypaBHEHHA
Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE

146 METO/bI peIIeHUs JIorapu(PMUIECKUX 24.01
ypaBHEHUU

147 Jlorapudmuueckue ypaBHeHus.. OCHOBHBIE 24,01

METOBI peIIeHus JIorapu(PMUIECKUX




ypaBHEHUU

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE

148 METOBI peIIeHUs JIOTapu(PMUIECKUX 27.01
YpaBHEHUH
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

149 [IpaBWJIbHON MUPAaMUbI C IIOMOILBIO 28.01
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpusl B POCTPAHCTBE OTHOCUTEITHHO

150 riockocTy. [ImockocTr cuMMeTpuii B 29.01
MHOTOTPaHHUKAX
[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U

151 P P VP P 29.01
TJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
Cry4daifHpIl BBIOOp M3 KOHEUYHOMH

152 1 P 30.01
COBOKYITHOCTHU
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

153 P Pe 30.01
norapuMUYECKUX ypaBHEHUI
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

154 P be 31.01
JoTapu(PMUYECKUX YpaBHEHUM
CuHyC, KOCUHYC, TAHTCHC U KOTAHTEHC

155 e 7e 31.01
YHCIIOBOTO apryMEHTa
IIpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér

156 P ’ P 03.02
paccTosHU OT TOYKU JI0 TIOCKOCTH
IIpaBusibHBIE MHOTOTPAaHHUKHU. Pacuér

157 P ’ P 04.02
paccTosHUI OT TOYKU JI0 TIOCKOCTH

158 Kontponbras pabdota: "Jlorapupmuueckas 05.02
¢byskus. Jlorapupmuueckue ypaBHeHus" '

159 CrocoObI OMYCTUTD MEPIICHIUKYIISPHI: 05.02




CUMMETpPHUS, CABUT TOYKHU MO MapaljieIbHON
MpAMOit

Konrponsnas padora "B3anmuoe

160 pacroio’keHue MPsIMBIX U IIIOCKOCTEN B 1 1 06.02
npocTpaHcTse"

161 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTCHC 1 06.02
YHCIIOBOTO apryMEHTa

162 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1 07.02
YHCIIOBOTO apryMEHTa

163 ApKCUHYC, apKKOCHHYC U apKTaHTEHC 1 07.02

YHUCJIOBOI'O apryMCHTAa

Tpuronomerpuveckasi OKpy>KHOCTb,
164 onpe/ieJICHUE TPUTOHOMETPUYECKHUX 1 10.02
(GyHKIUI YMCIOBOTO apryMeHTa

CaBur no HenapauienbHON NpSIMOH,

165 . 1 11.02
W3MEHEHUE PACCTOSTHHMA
IIpakTryeckas padbora ¢ UCHOIB30BaHUEM

166 P P 1 1 12.02
AJIEKTPOHHBIX TaOIHUIL
[ToBTOpEHME: Yrom MEeX Iy IPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B

167 Tp Y 1 12.02
MIPOU3BOJLHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB
Cryuaiinas BeqnunHa. Pacpenenenne

168 e ¢ P 1 13.02
BEpOSTHOCTEH. [lnarpaMmma pacrpe/ieieHus
Tpuronomerpuyeckasi OKpy>XKHOCTb,

169 OIIpEAEIIEHUE TPUTOHOMETPUIECKUX 1 13.02

(GYHKIMI YMCIOBOTO apryMeHTa




170 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 14.02

171 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 14.02

172 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 17.02
[ToBTOpEHUE: YOI MEKITY

173 CKPENTUBAIOIIMMHUCS IPSIMBIMH B 18.02
MPOCTPAHCTBE
I'eomeTpruyeckne METObI BEIYUCIICHHS YTiia

174 P A - 19.02
MEXy TPSIMBIMHA B MHOTOI'paHHHKaX

ByrpaHHbIN yrojl. CBONCTBO JTUHEHHBIX

175 Heyrp . 19.02
VTJIOB IBYTPAHHOTO yTiia
Omneparnuu HaJI CITy4aiiHBIMU BEJTUYNHAMH.

176 [Ipumepsl pactipenenenuii. bunapnas 20.02
Cly4aiiHasi BeJINYMHA

177 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 20.02
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

178 PEObpEser P P 21.02
BBIpOKCHU I
[TpeobOpazoBaHme TPUTOHOMETPUUECKHUX

179 peobpasor P P 21.02
BBIpKEHU I
[IpeobOpazoBaHre TPUTOHOMETPUUECKUX

180 PEODPAORATHE TP P 24,02
BBIpOKECHU I
[lepniennukynspHbie m10ckocTu. CBOMCTBA

181 PHEHATIEYID ° 25.02
B3aMMHO TIEPIICHIUKYIISIPHBIX TIOCKOCTEH
[Tpu3Hak neprneHIuKyIIpHOCTH TUIOCKOCTEH;
Teopema O IPSIMOi TIepecedeHHUs 1B

182 pevia o P YE 26.02
MJIOCKOCTEH MepreHANKYISIPHBIX TPETheH
TJIOCKOCTH

183 [IpsiMoyToNBHBIN Mapajuienenunesn; Kyo; 26.02




HU3MEPCHMUS, CBOMCTBaA MMpAMOYT'OJIbHOI'O
ImapajiiCCIrumIicaa

['eomeTpuueckoe pacrpeaeicHue.

184 1 27.02
bunomMuanbHOE pacnpeneeHue
185 HpeoGpa30vBaHHe TPUTOHOMETPHUYECKUX 1 27 02
BBIpAKEHU I
186 Pemenuie TpUroHoMeTpUUECKUX ypaBHEHUI 1 28.02
187 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 28.02
188 Pemenne TpUroHOMETPHUYECKUX YpaBHEHUN 1 03.03
189 Teopema o nuaronanu Hp}IMoyTOJ'ILH(il"O 1 04.03
napaJulesenure/a u caeCTBUE U3 Hed
CrepeomeTpruyecKue U IPUKIAIHbIC 33/1a4H,
190 CBSI3aHHBIC CO B3aUMHBIM PACIIOJI0KEHUEM 1 05.03
HPSIMBIX U MJIOCKOCTH
[ToBTOpEHUE: CKpeIuBaroyecs Npsmble,
191 NapajuleNIbHbIE IJIOCKOCTH B CTaHJAPTHBIX 1 05.03
MHOT'OI'paHHHKaX
MareMaTrnueckoe 0KHIaHHUE CIy4aliHON
192 BenM4UHBI. COBMECTHOE pacpeesIeHNue 1 06.03
JBYX CIy4alHBIX BETUUYUH
193 Pemrenne TpUroHOMETpHUECKUX ypaBHEHHUN 1 06.03
194 Pemennie TpUroHOMeTpUUECKUX ypaBHEHUIN 1 07.03
195 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1 07.03
196 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1 10.03
[Tapa napanienbHbIX JIOCKOCTEH Ha
197 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHUE 1 11.03

MCKAY CKPCIIUBAIOIUMUCA IIPAMBIMU B




MMPOCTBIX CUTYAlUAX

198

Paccrosinue OT TOYKH J10 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

12.03

199

Brrunciienue pacCTosTHUN MEXITY
CKPEUIUBAIOIIUMHUCS IPSIMBIMH C IIOMOIIbIO
MEePHEHIUKYISIPHON TIJIOCKOCTH

12.03

200

He3zaBucumsble ciiydaliHble BETUYHUHBI.
CBolicTBa MaTEMATUYECKOTO OXKHIAHUS.
MaremMaTHuecKoe 0Ku1anne OnHapHON
CIIy4alHOU BEJIMYHHBI

13.03

201

KontponbHas padota "Y1ibl 1 paccTossHus"

13.03

202

ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUS
nocJienoBarejabHOCTEN. MeTonq
MaTeMaTUYECKON MHIYKIIUU

14.03

203

MOHOTOHHBIG )41 Ol"paHI/I‘-IeHHI)IC
nocjenoBarenbHOCTH. McTopus aHanu3a
OECKOHEUYHO MaJIbIX

14.03

204

Apudmernueckas nmporpeccust

15.03

205

TpéxrpaHHblil yroi, HEpaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOIO yIJia

15.03

206

DneMeHThI CPEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

17.03

207

KonrponsHas pabora:
"TpUrOHOMETPUUECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YPABHEHUS "

18.03




MaremaTudeckoe OXKHAaHUue

208 r€OMETPUUYECKOT0 U ONHOMHUATIBLHOTO 19.03
pacrpeeneHuit

209 I'eomeTpuueckas porpeccHs 19.03

210 BbeckoneuHo yObIBarolasi reOMeTprUIecKas 20.03
nporpeccust

211 Cymma 66CKOHC:IHO yObIBaromiei 20.03
reOMEeTPUUYECKOI MPOrpeccuu

212 JIMHENHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT. 91,03
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

913 CI/ICTeMaTI/ISaIf'I/ISI 3HaHU{ "MHOTOrpaHHUK U 21.03
€ro 3J1eMEHTbI

214 [Tupamupa. Bunsl nupamua. [IpaBunsaas 31.03
nupamua

915 [Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI. 01.04
[IpaBunbHas npusma

216 Jlucniepcus U CTaHAApPTHOE OTKIOHEHUE 02.04

217 JIMHEHBIN ¥ YKCTIOHEHIMATbHBIA POCT. 02.04
Yucno e. Popmyra CI0KHBIX IPOLEHTOB

218 Hcnonb30BaHue mporpeccuu Ajs peeHus 03.04
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKkTepa

219 HenpepbiBHBIE QYHKIINU 1 UX CBOMCTBA 03.04

990 Touka p?.SpBIBa. AcumnToTsl rpadukoB 04.04
byHKIUH

991 [IpssMoit napannenenunen, NpsMOyroJIbHbIA 04.04
napaJiesienumnes, Kyo

222 Brimykiieie MHOTOTpanHuku. Teopema 05.04




Ditnepa

Beinykieie MHOrorpanHuku. Teopema

223 Olinepa. IIpaBuipHbIE U OTYNIpaBUIbHBIE 05.04
MHOTOTPaHHUKH

994 Hucnepcus 6HHilpH01?1 CIIy4aiHOI 07.04
BeMYMHBI. CBOWCTBA TUCTIEPCHU

995 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA 08.04
OTpe3Ke

996 'I'<0HTp0m,Ha;1 pabora: ) 09.04

[TocnenoBaTenbHOCTH U IPOTPECCHU

997 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA 09.04
OTpe3Ke

998 MeTtoa HHTEPBAJIOB JUISI PEILICHHS 10.04
HEPaBEHCTB

929 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 10.04
MIPOCTPAHCTBE

230 CymMma BEKTOpOB 11.04

231 PaznocTs BekTOpOB 11.04
MareMaTHUeCKOe 0KUTaHUE TPOU3BEICHHSI

232 U AUCTIEPCHUS] CYMMBI HE3aBUCUMBIX 14.04
CIIy4YailHbIX BEJIMYHH

933 MeTtoa HHTEPBAIOB TSI PEIICHHSI 15.04
HEPaBEHCTB

934 MeToa HHTEpPBAJIOB JUIsI pEILICHHS 16.04
HEPaBEHCTB

935 [IpumMeHeHMEe CBOWCTB HETIPEPBIBHBIX 16.04

GyHKIUH 1715 pereHus 3a1a4




[IpumeneHne cBOMCTB HEMPEPHIBHBIX

236 N 17.04
GbYHKIMI 1715 pereHns 3a1a49

237 [TpaBwiio mapannenenumena 17.04

238 YMHOXEHHE BEKTOpa Ha YHCIIO 18.04

939 Pa3znoxxeHue BeKTOpa 1Mo 6a3nc>u/ TpEX 18.04
BEKTOPOB, HE JISKAIUX B OJHON INIOCKOCTH

240 [IpakTryeckas paboTa ¢ HCIOIB30BAHUEM 21.04
ANIEKTPOHHBIX TaOJIHIL

241 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 22.04

242 OnpeneneHHve, T€OMETPUYECKUI CMBICIT 23.04
POU3BOAHON

243 OnpeneneHHve, du3ryecKuii CMBICT 23.04
MPOU3BOAHON

244 VYpaBHeHHE KacaTelnbHON K rpaduKy 94.04
byHKIIUN

245 KonTponbnas padora "MHororpanHuku" 24.04

246 CkansipHO€ IPOU3BEIEHUE 25.04

247 Beruucnienue yria Mex.1y BEKTOpaMH B 25 04
IIPOCTPAHCTBE
Jlucriepcusi ONHOMHATBHOTO pacIpeieIeHusI.

248 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM 26.04
AJIEKTPOHHBIX TAOJIHIL

249 VYpaBHeHHEe KacaTelbHON K rpaduKy 98.04
byHKIIIT

250 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKLIUH 30.04

251 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUH 30.04




HpOI/I3BO,I[HaSI CYMMEI, ITPOU3BCACHNA,

252 YaCTHOTO ¥ KOMITO3UIIMU (QYHKIIUN 1 05.05

253 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 06.05

254 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 07.05

255 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1 07.05

256 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1 12.05

257 [Tpou3BoaHast CyMMBI, HpOI/IBBe,Z[eiII/I}I, 1 13.05
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITHI

258 [Tpou3BoaHast CyMMBI, HpOI/IBBe,Z[eEII/I}I, 1 14.05
YaCTHOT'O U KOMITO3UIIMU (YHKIIUN

259 Konrponbnas padota: "[IponsBoanas” 1 14.05

260 E;}:;I;e?;d; :gce)gz;?me, CHCTEMAaTHU3ALUS 1 15.05

261 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 15.05

262 O00011IeHIE U CUCTEMATH3aIUS 3HAHUI 16.05
Kontponbnas padota No2: "VcnibiTanust

263 bepnymnu. CiyyaiiHble BETMUUHBI U 1 16.05
pacnpenenexus”

264 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1 19.05

265 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 1 20.05
3HaHui: "Oynkun"

266 HToroBasi KOHTpOJIbHAsA paboTa 1 21.05

267 WtoroBas koHTpoJsIbHAs paboTa 21.05

268 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 1 9205
3HAHUU

269 HToroBast KOHTpOJIbHASA paboTa 1 22.05




270 Hrorosas koHTpoabHas paboTa 1 1 23.05

271 O000111eHE U CUCTEMATH3aIU 3HAHUI 23.05

272 O06001IeHre ¥ cucTeMaTh3anus 3HaHUi 1 26.05
OBUIEE KOJIMYECTBO YACOB I10 979 18

I[TPOTPAMME
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