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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEeYMBAECT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHHUS 3aKOHaMHM (U3UKH, XUMHH, OUOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBiajieHHME a0CTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPXKACHUS C TIOMOINBIO MHAYKIIMA U PACCy’KAaTh JAEAYKTUBHO, MCIOJB30BAThH
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOATENLHOTO TOCTPOEHUS MAaTEMAaTUYECKUX MOJENIEH peallbHbIX CHUTYalluH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCHHMTATENIbHBIM MOTEHIIMAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYYEHHBIN
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpemHero oOmero oOpa3oBaHUS, €CTECTBEHHO JOIIOJHSISA
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, MAaTEeMaTHUYECKU aHalIu3, TEOpUs MHOKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHKE HABBIKOB MCIOJIb30BAaHUS JAECHCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciIa, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HuCell. B KaXxaoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HayKH M e€ poiu B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTpPEHO peIIeHHe COOTBETCTBYIOIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHbIE yMEHHS LIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIMOJHATH  pacu€Ttel 1o  (Qopmyrnam, mpeoOpa3oBaHHs  PALUOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYyYarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
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]1a4, HAIrJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTeprana. M3ydenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. llpu »TOM Oonbllloe BHHUMaHME
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHMyecKoro aHalau3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH IUIOMaAn QUryp u oO0bEMBI Te, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKe U UcKyccTBe. OOyuaroluecsi y3HaIlT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIBHOW MaTeMaTHKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjaM  TOCTPOCHUS  JOKAa3aTelbCTB.  3HAKOMCTBO € 3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAIlNH TOJYYCHHBIX pe3yJIbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
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 JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenbHble  4ucia. PanuoHalbHBIE W UPPALMOHAIIBHBIE YHCJA.
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
noAXosend (OpMbI 3aMUCH 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 Jjorapupma. JlecaTuuHple W HaTypajlbHbIE
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
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. 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

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

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



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
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 ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/ad M3 pa3lIMyHbIX 00JacTel HAayKh M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBajipaTuyHasi W APOOHO-TMHEHHAs (DYHKIMU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

[TokazatenbHast u jorapudmuyeckas (GyHKIHHU, 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 reoMeTpuUecKas rnporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHToB. Mcrnonb30BaHWE MPOTPEcCUM 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 BTOpas npou3BoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonplui oOumui aenurens (manee — HOJl) u HamMeHbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMITJIEKCHBIX YHWCET Ha KOOPJIWHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/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/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NPHU PEUIEHUHU 3a7ad W3 JIPYTUX y4deOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpumMeHeHne NpPOU3BOJHON IS HAXOXKJIECHHMS HAWIy4dlIero peleHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpruueckuit CMBICII MHTErpaa. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAaHUE pEaJbHBIX MPOLECCOB C MOMOMLIBI U depeHInanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIEAYp TPaKIAHCKOTO o0IIecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnr U peanr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelleHnus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE 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 IHCbMEHHBIX TEKCTaX, /aBaTh MOSACHEHWs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

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 PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh Ieb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX opmax paboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIMOHAIIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUMN U PEATBHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEJCTBHUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH NEepeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpULl U OIpPEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIIOJIb30BATh CBOMCTBa jgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYEcKre GopMyIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMmMmo3unus GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

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

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4eCcKOro aHajJmu3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs PpEeajbHBbIX 3aJad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl 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
nenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl peleHus 3a1ay, MPUMEHSTh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 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 U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPHIBHON Ha
OTpE3KE;

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



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMEThb MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThbI padoTbI pecypenI
1 [[MHOk€eCTBO, ONepaliiy HaJl MHOYKECTBAMHU 1 0 0
U UX CBOMCTBa
2 Juarpammsl Ditniepa-BenHa. 1 0 0
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1 0 0
anmnapara Jjisl peleHus 3a/1a4.
4 PanmonansHble yncna. 1 0 0
OOBIKHOBEHHBIE U JICCSITUYHBIC APOOH,
5 IPOICHTHI, 0ECKOHEUHBIE IEPHOANYECKHIE 1 0 0
poou.
6 [Ipumenenue npobeit 11st perieHus 1 0 0
MIPUKJIAHBIX 3a]1a4.
7 [IpuMeHeHne NPOLEHTOB /1715l PEIICHUS 1 0 0
MPUKJIAIHBIX 33]1a4.
8 [erictBuTenbHbIC yncna. PalimonanbHeIe U 1 0 0
MPpALMOHATIbHBIE YHCTIA.
9 ApudmeTnueckue ornepanuu c 1 0 0
JIEHCTBUTEILHBIMU YHCIIAMH.
Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0
10 - 1 0 0
CBOMCTBA.
11 [TpuGmxE€HHBIC BEIYMCIICHUS], PABUIIA 1 0 0

OKPYTJICHUSA, IPUKHUAKA U OLICHKA




pe3yJibTaTa BBIYMCIICHUM.

12

13

OCHOBHBIE METO/IbI PEILIEHHUS LIEJIBIX
YpaBHEHUH U HEPABEHCTB.

OCHOBHBIE METO/IbI peIIECHUS IPOOHO-
paIMoHAIbHBIX YPABHCHHH.

14

OCHOBHBIE METO/IbI peLICHUs TPOOHO-
palMOHAIbHBIX HEPABEHCTB.

15

16

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoMm. Teopema besy.

MHorousneHsl ¢ HeabMi K03 puiineHTamu.
Teopema Buera.

17

18

19

20

Pemenne cucreM ITMHENHBIX YPABHEHUN.

Pemenue cucreM JIMHEHHBIX ypaBHEHUH,
3aKpEIUICHUE TIOJyYCHHBIX 3HAHUN.

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuLel 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS.

Onpenenurens MaTpulbl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUCHMSL.

21

22

23

[IpumeneHue onpeaenuTens Jisl peeHus
CHUCTEMBI JINHEVHBIX YPAaBHEHMII.
Pemenue npuknaaHeix 3a1a4 ¢ NOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHUN.
Pemenue npuknaaHeixX 3a1a4 ¢ NOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHU,




3aKpEIUICHUE TI0JyYCHHBIX 3HAHUN.

KoHntposbHas padota: "PanronanbHbie

24 ypaBHEHHUs U HepaBeHcTBa. CrcTeMsl 1 1 0
JMHENHBIX YpaBHEHUN".
DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.

25 B3aumMHuo oOpaTtHbie GyHkimu. KoMmosumms 1 0 0
GYHKIIHA.

26 I'paduk Gyakmmu. SnemeHTapHbBIC 1 0 0
npeoOpazoBanus rpadukoB QyHKIUH.
OO6nacth onpeAesieHus] © MHOYKECTBO

27 3HayeHndd pynkuuu. Hynu ¢pyHknmm. 1 0 0
[IpomeXyTKHM 3HAaKO ITOCTOSIHCTBA.
YérHble U HEUETHBIE (PYHKIIUU.

28 [lepuonnyeckue pynkunu. [Ipomexyrku 1 0 0
MOHOTOHHOCTH ()YHKITHH.
MakcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Haubonsiiee 1 HauMeHbIlIee 3HaYCHHE 1 0 0
(GYHKIINM Ha IPOMEKYTKE.

30 .HI/IHej/'IHaSI, KBaJpaTUdHas U JPOOHO- 1 0 0
TuHeHas QyHKINU.

31 DNeMEeHTapHOE UCCIIeIOBAaHUE (PYHKITHIA. 1 0 0

32 [Toctpoenue rpagukoB GyHKIHH. 1 0 0

33 CreneHp ¢ ebIM TTOKa3aTeleM. 1 0 0

34 bunom HerotoHa. 1 0 0
CrenenHast GQyHKIUS C HATypalIbHBIM U

35 IeNTbIM TIoKa3aresieM. E€ cBoiicTBa u 1 0 0
rpaduk.

36 KonTponbHas padota: "CrerneHnHas 1 1 0




¢ynkuus. E€ coiicTBa u rpadux".

37

38

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIEHHU.

CgoiicTBa apu(pMETHIECKOTO KOPHS
HATypaJIbHOM CTETIECHHU.

39

[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,
COZIepKAIIMX CTEIICHH.

40

41

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepIKalINX KOPHHU.

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIep>KalINX CTENEHH U KOPHH,
3aKperieHUE MOTYYeHHBIX 3HAHUM.

42

43

44

HppanumonaibHble ypaBHEHMUS.

OcHOBHBIE METO/BI PELLICHUS
UPPALMOHAIBHBIX YPABHEHUM.

Penienune uppanmoHanbHbIX YpaBHEHUI.

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
HUPPALMOHAJIBHBIX YPABHEHUN.

OcHOBHBIE BUBI PABHOCUIIBHBIX IIEPEXO/I0B
IIPU PELIEHUN UPPALMOHATIBHBIX
YpaBHEHUM.

Hcnonp30BaHnEe paBHOCWIBHBIX NIEPEXOI0B
B PEILICHUU UPPALMOHATBHBIX YPaBHEHUH.

48

PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
VPPALMOHAIBHBIX YPABHEHUN, 3aKPEIICHHUE
MTOJIyYEHHBIX 3HAHUM.

49

CBolicTBa KOpHsI N-0l CTETIEHN Kak
(GyHKIIMM 00paTHOM CTENEeHH C




HAaTypaJIbHBIM II0KA3aTEJIEM.

50

51

52

['paduik kKOpHS N-0if cTeneHn KaK QYHKIIUA

00paTHOM CTENEHU C HATYPaJIbHBIM
II0Ka3aTeIIeM.

KonTtposbnas pabdora: "CBoiicTBa u rpadux

KOpHsI N-0H creneHu. MpparmoHaibHbie
ypaBHEHUA".

CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCICM.

53

54

CBolicTBa CTENEHU C PaLlMOHAIBHBIM
IIOKa3aTeIeM.

CreneHb C pallMOHAIBHBIM TTOKa3aTeeM U
€€ CBOICTBA.

55

[TokazarenpHas QyHKIHS, €€ CBOWCTBA U
rpaduk.

56

57

58

Hcnons3oBanue rpaduka QyHKIHH 115
peneHusl ypaBHEHU.

Hcnonb3oBanue rpaduka GyHKIUN AT
pelleHNs ypaBHEHUM, 3aKperieHue
MOJyYEHHBIX 3HAHUH.

ITokazarenbHble ypaBHEHHS.

59

60

OcHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHHUI.

Pemenne nmokasarenbHBIX ypaBHCHI/II\/'I.

61

62

KonTponbhas paborta: "[lokazarenbHas
¢yuknus. [TokasarenpHble ypaBHEeHUs".

Jlorapudm umcna.

63

CgoiicTBa siorapudma.




64

Pemenue npumepos ¢ orapudmMamu.

65
66

Jecstuunblie sorapu@msi.

HatypanbHble norapumsi.

67

68

[IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALIIX
J0rapupMBbL.

Hcnonp30Banue CBOKUCTB JOTapu(MOB /IS
npeoOpa3oBaHusl BEIPAKCHUN C HUMHU.

69

VYnpoleHne BeIpaXKeHUN, COAEPKAIINX
J0TapupMBL.

70
71

Jlorapudmuueckas GyHKIUSA U €€ CBONCTBA.

['paduk norapudmuueckoil yHKIHUH.

72

73

Hcnons3oBanue rpaduka QyHKIHH 115
peleHus: ypaBHEHUH.

Pentenus ypaBHeHuit npu nomouu rpapuka
norapupMuUecKoil PyHKIIHH.

74

Jlorapudmuueckre ypaBHEHUSI.

75

76

OcHOBHBIE METO/BI PEILIEHUS
Jorapu(pMUUECKUX YpaBHEHHH.

Pemienune norapupMudeckux ypaBHEHHH.

77

78

79

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUHN
Jorapu(pMHUUECKUX YpaBHEHHIA.

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
JorapupMHUECKUX ypaBHEHHUH,
3aKpEIUICHHE MOJTYyYEHHBIX 3HAaHUH.

KonTtponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHuUs "

80

CuHHYC U KOCHHYC YHCIIOBOTO apryMeHTa.




81

TaHresnc 1 KOTaHI€HC YMCIOBOIO
aprymMeHTa.

82

83

ApKCUHYC U apKKOCHUHYC YHCIIOBOI'O
apryMeHra.

ApKTaHT€HC YHCIIOBOTO apryMEHTa.

84

85

86

Tpuronomerpuyeckas OKpy>KHOCTb.

OnpezneneHyue TPUTOHOMETPUIECKUX
(GYHKLUI YUCIOBOrO apryMeHTa.

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBL.

87

88

DopMyIbl IPUBEACHHUS.

DopMyIbl CyMMBI U pa3HOCTH
TPUTOHOMETPUYECKUX (YHKITHIA.

89

90

91

DopMyIIbI IPOU3BEICHUS
TPUTOHOMETPHUYECKUX (QYHKINH.

Bropocrenennsie hopMyiisl 1is
npeoOpa3oBaHusl TPUTOHOMETPHUUECKUX
BBIPAKCHUI.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHU NPU ITOMOILY YHUBEPCAIbHOU
TPUTOHOMETPUYECKOM MOJCTAaHOBKH.

92

[IpeobpazoBanmne TPUTOHOMETPUUECKUX
BBIPAKECHU.

93

94

[IpeoOpazoBanme TPUTOHOMETPUIECKUX
BBIpa)KeHI/II\/’I, 3aKPCIVICHUEC MMOJTYYCHHBIX
3HAHUU.

Pemenne TpuroHoMeTpuUECKUX ypaBHEHU.

95

TpuroHomeTpuueckne ypaBHEHHUS,
CBOJIALIUECS K aJIreOpanyecKuM.




Pemenne oqHOpOAHBIX

% TPUTOHOMETPUUECKUX YPABHEHHH.
Mertozbl 3aMeHbI HEU3BECTHOTO U

97 pa3lioKEeHUsI HAa MHOXKHUTEIU MIPU PELICHUN
TPUTOHOMETPUYECKUX YPaBHEHUM.

08 Merto/ O11eHKH JIEBOM U MPaBOM yacTei
TPUTOHOMETPUUECKOTO YpaBHEHHUSI.

99 PelieHne TpUroHOMETPUYECKUX YpaBHEHUH
C UCMOJIb30BAaHMEM OCHOBHBIX METO/IOB.

100 Pemienne TpuroHOMETPUYECKUX YPAaBHEHHH,
3aKpEIUICHUE TIOJyYCHHBIX 3HAHUN.
KonTponbhas pabora:

101 "TpUroHOMETPHUYECKUE BBIPAKECHUS U

TPUTOHOMETPUUECKHUE ypaBHEHUS" .
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nocienoBareibHocTel. Meton
MaTeMaTHUYeCKON HHIYKIUH.

MounoronHrle u OIrpaHUYCHHBIC
103 MOCIIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJbIX.

104 Apudmernueckas porpeccusi.

105 ['eomeTpuueckas nporpeccus.

106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
porpeccusi.

107 CymMa 6eckoHEeuHO yObIBaroIei
TEOMETPUUECKOIN MPOTPECCHH.

108 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.

Yucio e.




109

dopMmyia CII0KHBIX IIPOLICHTOB.

110

111

Hcnonp30BaHre IPOrpeccuu sl perieHUs
peanbHBIX 3a/1a4 MPUKIAAHOTO XapaKTepa.

KonTponbhas pabota:
"[TocnenoBaTeIbHOCTH U TPOTPECCUM .

112

113

114

HenpepbiBHBIE QYHKIIUU U UX CBOMCTBA.
Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIHIA.

CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpE3KE.

115

116

117

Teopema 0 TPOMEKYTOUHBIX 3HAUCHUSAX
¢ynkuuu. Teopema 06 0OpaTHON HYHKIINH.
MerToa HHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB.

[TpomexyTKH 3HAKOMOCTOSTHCTBA (PYHKITHH
IPY MCIOJIB30BaHUU METOJIa MHTEPBAJIOB.

118

119

120

MGTO)I I/IHTepBaJ'IOB JJIS peHIGHI/Ifl
HepaBCHCTB, SaerHJ'IeHI/Ie HOJ'IyquHI)IX
3HAHWH.

IIprMeHeHre CBOMCTB HENPEPHIBHBIX
GbyHKIMH 715 pereHust 3a1a4

IIprMeHeHre CBOMCTB HENPEPHIBHBIX
GYHKIUH 1S peleHust 3a/1a4, 3aKperieHue
MOJYYEHHBIX 3HAHUU.

121

122

123

[lepBasi u BTOpas Mpou3BOIHbIE PYHKINH.

Omnpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOM.

Omnpenenenue, GU3NYECKUN CMBICT




IIPOU3BOJHOM.

124 VYrioBoi Ko3hPHUITMEHT MPSIMO. 1 0

125 YpaBHEeHHE KacaTeabHOU K rpaduky 1 0
GyHKIIHH.

126 Huddepennnan GyHKum. 1 0

127 [Tpon3BoHBIC PTIEMEHTAPHBIX ()YHKITHA. 1 0

128 HpOI/IBB(il[HaSI CYMMBI U TIPOU3BEIACHHUS 1 0
byHKINH.

129 [TpousBoHas 4aCTHOTO (PYHKIIMIA. 1 0

130 [IpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1 0
YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITUH.

131 KonTtponsHas padora: "[Ipoussomnas’”. 1 1

132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1 0
3HaHuM: "YpaBHeHUs".

133 HOBTOPG'I'{I/IG, 06061'1'1eH1/Ie, CHCTEMAaTHU3aLUs 1 0
3HaHuM: "OyHKUNn".

134 'I'/ITOFOBa}I K()"HTponLHa;I paboTa 1o Teme 1 1

YpaBHeHus".
135 'I'/ITOFOBa}I I:OHTpOHLHaH paboTa 1o Teme 1 1
Oynkuuu".

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3AIIM 1 0

3HAHHH.
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
[Ipumenenne npou3BOHON K
1 nccaeaoBaHuio pyHKIMN Ha 1 0 0
MOHOTOHHOCTb.
5 [IpuMeHeHne npou3BOJHOM K 1 0 0
UCCIIEIOBAaHUIO (PYHKIIMH Ha SIKCTPEMYMBI.
3 [IpuMeHeHne NPOU3BOJHON K HAXOXKICHUIO 1 0 0
Ha BO3pacTaHus U yObIBaHUS (QYHKIUH.
Kpurnueckue TOUYKH U 3KCTPEMYMBI
4 . 1 0 0
GyHKIHH.
5 JlocTaTouHBIE YCIOBHS CYIIECTBOBAHUS 1 0 0
KCTPEMYMOB (DYHKITHIA.
[IpuMeHeHne Mpon3BOHOM K
6 uccaea0BaHuio PyHKITUH Ha 1 0 0
MOHOTOHHOCTB ¥ 3KCTPEMYMBI,
3aKpEIJICHUE MTOTYYEHHBIX 3HAHUH.
Haxoxnaenue HaubobI11ero u
7 HAaMMEHBIIETO 3HAYCHHUS HETIPEPHIBHOM 1 0 0
(GYHKIIUU Ha OTpE3Ke.
3 BhInyKJIOCTh U BOTHYTOCTH HENPEPHIBHOM 1 0 0
(GyHKIMU Ha OTpE3Ke.
9 Touku nepernda HenpepbIBHON PyHKINH 1 0 0

Ha OTpE3Ke.




10

AcumnToTs rpadukoB GyHKIUH.

11

12

13

HaxoxneHre BepTHKaIbHBIX 1 HAKIIOHHBIX
aCHMIITOT TPaUKOB HEMPEPHIBHOM
(GyHKIMU Ha OTpE3KE.

Haxoxpaenue HaubobIero u
HaVMEHBIIIETO 3HaYEHUs HENTPEPBIBHOU
(GYHKIIUM Ha OTpe3Ke, 3aKperieHue
MOJIyYEHHBIX 3HAHUM.

[IpuMeHeHne MpOU3BOTHOM ISt
HAXO0XJICHUS HAWITYYILEro pelmeHus B
MPUKIIQTHBIX 3a/1a4ax.

14

OntuMuzaius B IPUMEHEHUH
MTPOM3BOTHOM JIJIs1 PEIICHUS PUKIIATHBIX
3a/1ad4.

15

[IpuMeHeHne pON3BOIHOMN IS
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3a1aHHOTO (POPMYJIIOH M TpadUKOM.

16

17

[Ipumenenne nporu3BOIHOM IS
ONpeAeNIeHUsl YCKOPEHHUS Ipolecca,
3a1aHHOTO (POPMYIIOH MM TpadUKOM.

Komnozumus GyHKImii.

18

19

20

HenpepriBHOCTE KOMIO3UIIMH (PYHKIIHH.
Komnozunus GpyHKIuil, 3akpenyieHue
MIOJIYYE€HHBIX 3HaHUH.

I'eomeTpuueckue o6pa3sl ypaBHEHUH Ha
KOOPJAMHATHOM TIOCKOCTH.

21

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOP/AMHATHOM IJIOCKOCTH, 3aKpEIJICHHE




MOJyYEHHBIX 3HAHUM.

22

23

Kontponbnas padota: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOIHOMN" .

[TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX.

24
25

[lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHHA.

[IpaBuia HaXx0XAEHUS IEPBOOOPAZHBIX.

26

NHuterpai. I'eoMeTpu4ecKnuid CMBICI
MHTErpaja.

27

28

Brruucnenue HHTCIrpaja.

Brruuciienue onpeenéHHOro HHTerpaa
o gopmysne HetoTona-JleliGHuma.

29

30

31

[TpumeHeHne UHTETpaa A1l HAXOXKACHUS
TI0MIaIeH TUTIOCKUX QUTYP.

[IpumeHeHne nHTErpana Uit Hax 0K IACHUS
00BbEMOB reOMETPUYECKHX TEIl.

[Tpumeps! pemenuit quddepeHInaIbHbIX
YPaBHEHUM.

32

33

34

Pemenue nuddepeHanbHbIX ypaBHEHUH.

MaremaTHueckoe MOJEINPOBaHHE
peabHBIX MPOLECCOB C MOMOILBIO
i depeHIMaIbHbIX YpaBHEHUH.

Kontponbnas padota: "[lepsoobpaznas u
uHTerpan’.

35
36

Tpuronomerpruyeckue GyHKIHUHU.

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKITHI.

37

I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHMA.




38

UeTHOCTH, HEYETHOCTh, IEPUOAUYHOCTD
TPUTOHOMETPUUECKUX (YHKIIHMA.

39

40

OOpatrHble TPUTOHOMETPUYECKHE

byHKIHIH.
Tpuronomerpuueckas OKpyKHOCTb.

41

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.

42

43

44

OTb60p KOpHEH TPUTOHOMETPUICCKIX
YpaBHEHHH ¢ TIOMOIIBIO rpaduKoB
TPUTOHOMETPHUYECCKUX (DYHKIIUIL.

OT100p KOpHEH TPUTOHOMETPUYECKUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH,
3aKpEIUICHUE MOJyYECHHBIX 3HAaHUM.

HpOCTGfII.HHG TPUTOHOMCTPHUYCCKUC
HCEpPAaBCHCTBA.

45

Pemrenne TpuroHoMeTpu4eCKuX
HEPABECHCTB.

46

47

48

Pemenne ci1oXKHBIX TPUTOHOMCTPUYICCKUX
HEPaBEHCTB.

Pemenue TpuronomeTpudeckux
HEPABEHCTB, 3aKPETUICHUE TTOTYyYEHHBIX
3HAHUU.

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUYECKUX (DYHKLIUH.
Tpuronomerpruyeckue HepaBeHCTBA' .

49

Pemenne mmoka3aTenbHBIX HCPaBCHCTB.




50

OcHoBHBIC MCTOJbI PCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB.

o1

52

53

PaBHOCHUIBbHEIC Nepexoabl AJId PCIICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB.

OcCHOBHEBIE MCTOJbI pCUHICHUS
IIOKa3aTCJIbHBIX HEPABCHCTB, 3aKPCIIJICHUC
IIOJIYUYCHHBIX 3HAHWM.

Pemenue norapumuueckux HEpaBEHCTB.

54

55

56

OCHOBHBIE METO/IbI pEIICHUS
norapu)MHUIECKHX HEPABEHCTB.

[lepexon ot morapudmMuUEcKoOro
HEPaBEHCTBA K CUCTEME JIOTapU(PMUIECKUX
HEPaBEHCTB.

OcHoBHBIE MCTOJbI pCHICHUS

norapu(MHUUECKUX HEPABEHCTB,
3aKpEIUIeHUE MOJYyYEHHBIX 3HAaHUM.

S7

58

59

Pemenne nppanoHaIbHBIX HEPABEHCTB.

OcHoBHbBIE METObI PCHICHUS
HppalluOHAJIbHBIX HCPABCHCTB.
Pazauunsie MCTOJbI pCHICHUA
HppalluOHAJIbHBIX HCPABCHCTB.

60

61

62

OcHOBHBIE MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB,
3aKpEIUICHUE MOJyYEHHBIX 3HAaHUM.

I'paduueckue MeToIbI peLIeHUs
UppalMoOHAIbHBIX YPaBHEHUH.
I'paduueckue MeTo bl peLIeHus
UppalMoHaIbHBIX HEPABEHCTB.




I'padmyeckue MeToAbI perieHUs

63 [I0Ka3aTeIbHbIX YPAaBHEHUH.

64 I'paduueckue METObI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB.

65 I'padpuueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue METObI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIbI pEeLICHUS

67 Jorapu(pMHUUECKUX HEPABEHCTB,
3aKpEIUICHUE MOJyYECHHBIX 3HAaHUM.

68 I'paduueckue MeTo bl peLIeHus
[OKa3aTeJIbHbIX YPaBHEHUH.

69 I'padrueckue METOIbI pELICHNUS
norapu(pMUUECKUX YpaBHECHHH.
I'paduueckue METOIBI pELICHNUS

70 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB.

I'paduueckue MeTO bl peLIeHUs

71 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB, 3aKPETICHHE MOTyYSHHBIX
3HAHUU.

KontponbHas padora: "UpparyoHaibHele,

72 noKa3aTeJbHbIE U Jorapudmudeckue
HEpaBeHCTBA'.

73 KomriekcHele yncna.

72 Anrebpanyeckasi ¥ TPUTOHOMETpUIECKast

(G opMbI 3aIMCH KOMITJIEKCHOTO YHCIIA.




75

Apudmerndeckre onepaum ¢
KOMITIEKCHBIMH YHCIIaMHU.

76

77

CnoxxeHue u YMHOXCHUC KOMIIJICKCHBIX
YHUCCII.

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOp,I[PIHaTHOI;'I IIIIOCKOCTH.

78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJIMHATHOH IIOCKOCTH, 3aKPEIICHUE
MOJTYYEHHBIX 3HAHUH.

79

80

®opmyia Myaspa.
Kopnu n-o#i cTenenu U3 KOMIJIEKCHOTO
qucha.

81

[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JTst
penreHus GU3NIECKUX U T€OMETPUICCKIX
3a1ad4.

82

83

Kontponbnas padota: "KommiekcHbie
gucna".

HarypanbHble yncna.

84
85

[ensie yucna.

HpI/IBHaI/IB ACITUMOCTH LECIBIX YHUCCII.

86

[IpuMeHeHne NPU3HAKOB AEIUMOCTH
LIEJIBIX YUCEIL.

87

88

89

[IpuMeHeHne MpU3HAKOB ACTUMOCTH
nenbrx arcen: HOJ[ n HOK.
[IpuMeHeHne NpU3HAKOB AETUMOCTH
uensix yucen: HOJ[ u HOK, 3akpennenue
MOJTYYEHHBIX 3HAHUI.

[IpuMeHeHne NPU3HAKOB AEITUMOCTH




LEJIBIX YUCCJI: OCTATKH 110 MOJAYJIIO.

90

91

92

IIpuMeHeHnEe TPU3HAKOB AEITUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOZYIIIO,
3aKpEIUICHUE MOJyYECHHBIX 3HAaHUM.

[IpuMeHeHne NMPU3HAKOB ACTUMOCTH
LIEJIBIX YMCEIT: aNropuT™ EBKina s
perieHus 3a/1a4 B IENbIX YUCIIaXx.

Kontposbnas pabota: "Teopus menbix
yucen".

93

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CIICACTBHA.

95

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW paliOHAIbHBIX
YpaBHEHUH.

96

97

98

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEW UppaliOHAIBHBIX
YpPaBHEHU.

OCHOBHBIE METOBI PELLIEHUS CUCTEM
ITOKA3aTENIbHBIX YPABHEHUM.

OCHOBHBIE METOBI PELLIEHUS
COBOKYITHOCTEH IOKa3aTEIbHbIX
YPaBHEHUM.

99

OCHOBHBIE METOBI PELIEHUSI CUCTEM
Jorapu(GMUUECKUX ypaBHEHHH.

100

OCHOBHBIE METOABI PELLIEHUS
COBOKYITHOCTEH JIorapu(MUUECKUX
YPaBHEHUM.




[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IuyYHbIX 00JacTel HayKH,
MHTEPIIpETAIMS TOJTYYeHHBIX PE3yIbTaTOB.

101

[IpuMeHeHue cucTeM K perieHuto
102 MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
peasIbHOM JKU3HU, UHTEPIIPETALIUS

IIOJIYYCHHBIX PE3YJIbTAaTOB.

[TpuMeHeHre HEPABEHCTB K PEIICHHUTO
MaTeMaTU4eCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
’KU3HH, HHTEPIPETALHS TTOJTyISHHBIX
pE3yIbTaTOB.

Kontposnbnas pabora: "Cucremsi
104 palluOHAJIBHBIX, UPpPAlMOHAIBHBIX

MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHUN".

105 PanvoHaneHbIE ypaBHEHHS C
apaMeTpaMH.

106 PanmonanbHble HEpaBEHCTBa €
napaMeTpamH.

107 PanmonanbsHbIe CHUCTEMBI C MapaMETPaMH.

108 WppaunoHanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTPaMHU.

109 HppatnmoHanbHble CUCTEMBI C
napaMeTpamH.

110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C

napaMeTpamH.




111

ITokazarenbHbIE CUCTEMBI C lTapaMeTpaMH.

112

113

Jlorapudmuueckue ypaBHEHUS,
HEPAaBEHCTBA C TapaMeTpaMH.

Jlorapudmuueckue CUCTEMBI C
napaMeTpami.

114

TpuroHomeTpuuecKe YpaBHEHHUS C
IapaMeTpaMH.

115

116

TpuronomeTpuuecKre HepaBeHCTBA C
napaMeTpamH.

TpuroHomeTpruyecKue CUCTEMBI C
napaMeTpami.

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamH.

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIeNEeN peabHbIX
CUTYAalMil C IOMOLIBIO CUCTEM YPAaBHEHUIN
C IapaMeTpPaMH.

119

[TocTpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAalMil C IOMOLIBIO CUCTEM YPAaBHEHUIN
C IapaMeTpaMH, 3aKPEIIEHUE MOJTyYEHHBIX
3HAHUM.

120

121

KonTponbnas pabora: "3amnauu c
napamerpamu'.

[ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alus 3HaHu: "YpaBHeHus".




122

[ToBTOpenue, 060061IeHNE,
cHCTeMaTH3alus 3HaHui: "PaonanbHbIe,
HUPPUIIMOHAIIbHEIE, JIoTapu(PMUIecKre
ypaBHEeHUA".

123

[ToBTOpeHue, 060061IeHNE,
cUCTeMaTH3alys 3HaHU|: "Y paBHEHUS.
CucrteMbl ypaBHEHHIT".

124

[ToBTOpeHue, 060061IeHNE,
CUCTEMAaTU3ALMS 3HAHNUMN:
"HppannroHaibHbIE U JOTapUPMHUECKUE
HepaBeHcTBa'.

125

126

127

[ToBTOpeHME, 0000IIECHNE,
cucteMaTtu3ainus 3Hanuii: "HepaBencrsa'.

[ToBTOpeHME, 0000MIIECHNE,
CUCTeMaTu3alis 3HAHHH:
"UppatmoHanbHble U JorapuGMUIecKue
HEpaBeHCTBA".

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3anus 3Hanuii: "[IponsBogHas".

128

[ToBTOpenue, 0600IIEHNE,
cucteMaTtu3anus 3Hanuii: "I[IponsBogHas u
eé cpoiicTBa".

129

130

[ToBTOpenue, 06001IeHNE,
cuctemaTtusanus 3Hanuii: "[IponsBoaHas u
e€ npuMeHeHue".

[ToBTOpenue, 06001IeHNE,
cucreMmaru3anus 3HaHuii: "MHTErpan u ero
IIpUMEHEHUE" .




[ToBTOpenue, 060061IeHNE,

131 . 1 0
cucremaTtusanus 3Hanuil: "Oyukuun".
[ToBTOpeHue, 060061IeHNE,

132 cucreMaru3anus 3Hauui: "OyHKIKUY U uxX 1 0
cBoicTBa".
[ToBTOpeHME, 0000MIECHNE,

133 cUCTeMaTH3aIus 3HaHui: "OYHKIIUN U UX 1 0
rpadukn’.
HroroBas KoHTpoObHAs paboTa 1Mo TeMe

134 "YpaBHEHHUsI, CHCTEMbI YPaBHEHUHN U 1 1
HepaBeHCTBaA'.

135 HToroBast KOHTpOJIbHASI paboTa 10 TeMe 1 1
"OyHKkuMn".

136 [ToBTOpEHME, O606HICHI:I€, 1 0
CHUCTEMaTHU3aIMs 3HAHUH.

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaiu3a, reomerpusi, 10
knacc/ Kosnos B.B., Hukutun A.A., bernonocos B.C. u apyrue; non penakuuen
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PABOYAS IPOTPAMMA
(ID 1045208)

yueOHoro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHD)

1151 ooyuarommxest 10 — 11 ximaccoB



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIC NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrosibHas nUpamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, Kyo0. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUS NPABWIBHBIX NPU3M, CHUMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH 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 TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas TIJIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHPA, TUPaMUIbl U KoHyca. O0BEM mmIapa M MapoBOTO
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

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

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

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUs. [IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI 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  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
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 UACHTUYHOCTH, YBaXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, 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 YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE 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 /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMNPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO 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:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /aBaTh MOSACHEHWs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATb CBOM CYXKICHUA C CYXIACHUAMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu peleHHH Y4eOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'E€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETUPOBATh HH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKAa PEeIIeHUs] MaTeMaTH4eckdu  chopMyIrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CEepUyecKOil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITMSMHU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYJIMpPOBaHHOW  MpPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 23 1 0
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 0 0
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuku 7 0
BekxTops!l B IpocTpaHcTBE 12 0
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1 0
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1 0
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17 0
4 Temna BpameHus 24 0
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 0
. [ToBTOpenue, 0606IIICHI:I€ " 17 9 0
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
OcHoBHbIE NpaBUIIa U300paXKEHU Ha
1 PHUCYHKE IJIOCKOCTH, TTapaUIeIbHBIX 1 0 0
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
[ToHsATHs cTepeoMeTpur: TOUKa, npsmas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBUIIa U300paKEHHs Ha PUCYHKE 1 0 0
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka.
3 [TonsaTus: nepecekaronyecs MIOCKOCTH U 1 0 0
IpsIMbI€ B IPOCTPAHCTBE.
4 [TonsaTHS: IepeceKaromuecs npsiMast u 1 0 0
TUTOCKOCTB; TIOTYIPOCTPAHCTBO.
5 MHOTOorpaHHHUKH. 1 0 0
N300pakeHune mpocTenmmx
6 MIPOCTPAHCTBEHHBIX (UTYD, 1 0 0
HECYIIECTBYIOIUX 00BEKTOB.
7 AKCHOMBI CTEPEOMETPHH. 1 0 0
3 IlepBble ciaeaCTBHS U3 aKCUOM 1 0 0
CTepEOMETPHH.
9 CriocoObl 3a1aHus MIPSIMBIX U IIIOCKOCTEN 1 0 0

B nipocTpancTBe. O003HAYCHUS IPSIMBIX U




IJIOCKOCTEH.

10

11

12

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIC TPOXOIAT Yepe3 uX
pEodpa.

N300pakeHue nepecedeHus moIydeHHbIX
TUTOCKOCTEH CEYeHUH MPOCTPaHCTBEHHBIX
TeJL

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX ceueHH I
Pa3sHbIMH OBCTAMU.

13

N300pakeHne ceueHni mupaMuabl, Kyoa u
HpI/I3MI>I, 3aKp€HJIeHI/Ie HOJIyT-IeHHI)IX
3HAHUU.

14

15

Mertoa cie1oB Jisl TOCTPOSHHUS CEUYSHUH.

Merton cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEMN.

16

17

18

CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEM.

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM TOYKaM Ha pEOpax.

CO3,I[aHI/Ie BBIHOCHBIX IIepTe)I(eI\/'I.

19

20

3anuch M1aroB NOCTPOEHUS BHIHOCHBIX
YEPTEKEH.

ITocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHHSI, 3aKPEIVIEHUE MOJTYYECHHBIX
3HAHHU.




21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLHUOHANIBHBIX oTpe3kax. [lomodue
TPEYrOJIbHUKOB.

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJIAHUMETPUHU U CTEPEOMETPHH.

23

24

25

26

27

28

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus".

B3anMHoe pacnionoxeHue npsmbIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku ckpemuBaromuxcs
npsmbix. [lapannenbHble npsMble B
MIPOCTPAHCTBE.

Teopema o cyniecTBOBaHUH U
€IVMHCTBEHHOCTH IIPSMOM I1apauIeIbHON
JAHHOM NPSAMOM, IPOXOAAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTHIO.

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX nmapajuleNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX.

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIx
¢buryp B napajjiesbHON MPOEKIUH.

MenTpanbHas mpoekus. Yroi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII




MEXIY NPSMBIMHU.

29

30

31

32

33

34

3azaym Ha JOKa3aTeNbCTBO U
UCCIICIOBAHKE, CBA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE.

[ToHsiTUSA: MapaaeaIbHOCTh MPSIMOM 1
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMOU U
IIJIOCKOCTH.

I'eomeTpHuuecKkue 3ajaun Ha BHIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapajIeNIbHOCTBIO IPSAMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE.

ITocTpoeHue cedyeHus, NIpOXOIAIIEro Yepes3
JAHHYIO IPSIMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOILLIEHUH.

HapaJ'IJ'IeJ'ILHaH mpoeKuus, MIpUMCHCHUC
AJI TIOCTPOCHUA Ce4YeHM I KY6a u
HapaJureJCiuIieaa. CBoiicTBa
Iapajuiejienmieaa u Npu3mal.

[TapannensHele ockocty. [pusnaku
NapaJUIEIbHOCTH JBYX IUNIOCKOCTEH.

35

Teopema 0 mapaieIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IJIOCKOCTH U CIIE/ICTBUS U3 HEE.

36

CBoiicTBa napaJjijiCJIbHbIX IUIOCKOCTEH: 0O




MapajvieIbHOCTH NPSIMBIX TIEPECCUCHUS
MIPH NIEPECEUCHUU IBYX MMapalIeIbHbBIX
IJTIOCKOCTEH TPEThEH.

37

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUHN IPSAMOM €
IBYMS TapaJljIeIbHBIMU IJIOCKOCTSIMH.

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH.

[ToBTOpEHNUE: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTIO
napaJiesienumnea.

41

42

43

Boruncnenue JUIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM IIapaJuICIICIIUIIEIE.
IlepnieH IUKYIAPHOCTD NPSIMOM U
IIJIOCKOCTH.

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH.

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K IUNIOCKOCTH.

45

46

[InmockocTH U nepreHInKyIsIpHbIE UM
MIpsIMBIE.

IInockoctu u NEpHNCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OTpaHHUKAX.




47

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48

49

[TocTpoenue neprneHIuKyispa U3 TOYKUA Ha

MPSIMYIO.
Teopema o Tpéx nepneHAUKYISIpax.

50

51

52

Teopema, oOpaTHast Teopeme 0 TpEX
IEPIEHINKYIISIPax.

VYros Mexy CKpeBarOIUMUCS
HPSIMBIMH.

[Touck neprneHMKyIspHBIX IPSIMBIX C

MTOMOMUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEH.

53

54

55

OproroHanbHOE IPOEKTUPOBAHUE.
ITocTpoeHue ceueHuit kyba u mpu3Msl ¢
MIOMOILBIO OPTOIOHAJIBHOW MPOEKIUH.
ITocTpoeHne ceyeHuit MpaBUIbHON

nupaMubl C IOMOIIBIO OpTOFOH&J’ILHOfI
IIPOCKIHHU.

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpUI B MHOTOTpaHHUKAX.

S7

58

[Tpu3HaK neprneHauKyIIpHOCTH NPSIMOH U
IJIOCKOCTH KakK CJIE/ICTBUE CUMMETPHH.

HpaBI/IHBHHe MHOT'OT'paHHUKH.

59

60

Pacuér paccTostHuid OT TOUKH 10
IUIOCKOCTH.

CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOM.




61

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHHE PACCTOSIHUM.

62

63

64

65

Konrponsnas padora "B3anmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocTpaHcTae'.

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCUHYCOB.

[ToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE.

FGOMeTpI/I‘leCKI/IC MCTOAbI BBIYUCICHUA

yriia MEKAy NpsAMbIMHA B MHOT'OI'DAHHUKAX.

66

67

68

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAHHOTO yTJIa.

[lepnenaukynspusie miockoctu. CBOICTBA

B3aMMHO MNEPIICHANUKYIIAPHBIX ILTIOCKOCTEHA.

[Ipu3Hak nepneHaAuKyJIApHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOK
MEepECEUCHUS JBYX IIIOCKOCTEN
MEPIIEHAUKYIISIPHBIX TPETHEN IIJIOCKOCTH.

69

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuieenuIea.

70

71

Teopema 0 tMaroHany NPMOYTOJIBHOTO
napajJiesIenune1a v CIeJCTBUE U3 Hee.

CTCpCOMeTpI/I‘-ICCKI/Ie " NPUKIIaIHBIC




3aga4u, CBA3aHHBIC CO B3aUMHBIM
PaCIIOIOKCHUEM IIPAMBIX U IIJIOCKOCTH.

72

73

74

[ToBTOpEeHME: CKPEIIMBAIOIINECS MTPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX.

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX/y CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTHIX CUTYaLUSIX.

PaccrosiHue OT TOUKH J10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH.

75

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIIEHIUKYIISIPHON INIOCKOCTH.

76

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

77

78

DNeMEeHTHI CPepPUIEeCKON TeOMETPUH:
reo/Ie3nuecKre JTMHUN Ha 3eMIie.

KontponbHast pabota "Yrisl u
paccrosiHus".

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 JIEMEHTHI".

80

81

[Tupamuna. Buasl nupamug. [IpaBunsaas
nupaMuaa.

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npusma.




[IpssMo#t napaienenunes,

82 . 1 0 0
MPSIMOYTOJIBHBIN Mapajuieenunes, Kyo.

83 BIzIHyKJILIe MHOTOTrpaHHUKHU. Teopema 1 0 0
Ditnepa

84 [IpaBusIbHBIE U TOTYITPABHIBHBIC 1 0 0
MHOTOTPaHHHKH.

85 KonTpomnpHas padota "MHoOrorpaHHuku'. 1 1 0

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 0 0
MIPOCTPAHCTBE.

87 CymMma BEKTOpOB. 1 0 0

88 Pa3zHOCTh BEKTOPOB. 1 0 0

89 [IpaBuno mapamnenenurnena. 1 0 0

90 YMHOKEHHE BEKTOpa Ha YUCIIO. 1 0 0
Pasnoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 0 0
MJIOCKOCTH.

92 CkansipHO€ MpOU3BEICHNUE. 1 0 0

93 Brrancnenue yriia Mex1y BEKTOpaMH B 1 0 0
MIPOCTPAHCTBE.

94 IIpocreimue 3a1a4u ¢ BEKTOPaMH. 0 0

95 3a/1auu Ha CII0KCHHUE BEKTOPOB. 0 0

96 3ajaun Ha BEIYMTAHUE BEKTOPOB. 0 0

97 3a/1auu Ha BEIYHCIICHHE YTJIa MEXKTY 1 0 0
BEKTOPaMH.

08 O06o0061IeHre U cucTeMaTu3alus 3HaHu| 110 1 0 0
teMme "[IpocTpancTBeHHbIe Tena'.

99 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 1 0 0




Teme "BekTopsbr".

Hrorosas KOHTPOJIbHAasA pa60Ta 10 TEMEC

100 1
"Crepeomerpus".
101 HroroBas KOHTpOJIbHAs PabOTa IO TeMe 1
"BekTopsr".
102 O06o01IeH e U cucTeMaTU3alus 3HaHUH. 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1 0 0
Ha IUIOCKOCTH U B IIPOCTpaHCTBE".
5 [ToBTOpenue temsl "CkasispHoe 1 0 0
MPOU3BEICHUE BEKTOPOB".
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1 0 0
MEX/1y BEKTOpaMU B IIPOCTpaHCTBE".
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1 0 0
MPOXOJISIIICH Yepe3 JBE TOUKH .
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJTb. 1 0 0
6 VYpaBHEHHE IIIIOCKOCTH B OTPE3Kax. 1 0 0
7 BekropHoe npon3BeieHue. 1 0 0
8 JluneitHble HEpaBEHCTBRA. 1 0 0
9 JIuneitHOE MporpaMMUpPOBaHNE. 1 0 0
10 AHaJIUTUYECKUE METOBI pacyéra yria 1 0 0
MEXy TPSIMBIMHA B MHOTpaHHHKAX.
11 AHamuTHYECKUEe METO/Ibl pacuyéra yria 1 0 0
MEX]y TUIOCKOCTSIMU B MHOTOTPAaHHUKAX.
12 dopMya pacCTOSSHUSA OT TOUKH J10 1 0 0
IJIOCKOCTH B KOOPAMHATAX.
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 1 0 0

TIJIOCKOCTH B KyOe.




14

HaxoxzaeHue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B NPaBWJILHOW IIUpaMUJIE.

15

16

KonrponbHas pabora "AHanuruueckas
reomeTpus’.

Ceuenus MHOI'OI'PpaHHUKOB: CTaAaHAAPTHBIC

MHOTI'OI'PpaHHHUKH.

17

CeueHust MHOTOTPAHHUKOB: METO/T
CIIEIOB.

18

19

20

Ceuenus MHOTI'OIrPpaHHUKOB: CTAHAAPTHBIC

IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEH.

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
NapajuieJIbHbIE CEUCHUS.
[TapannenpHbIE PSMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHMUIA.

21

22

23

24

[TapannensHbIE IPSMBIE U TUIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAFOIIUMHUCS
MPSAMBIMH.

IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB.

[leprienAuKynApHBIE NIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax.
[leprienAuKyNApHBIE IPSIMBIE U
TUIOCKOCTH: BBIYMCIICHUS JAJTUH B
MHOTOI'paHHHKAaX.




25

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB.

26

27

[ToBTOpenue: GpopmMyIsl Is TUIOIIAACH.
IToBTOpenue: miomanm

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHSI TIOI00MS

28

[Inomanu ceyeHnit MHOTOIPaHHUKOB:
IJIOIAIA TTOBEPXHOCTEH.

29

30

31

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
paspe3aHusi Ha 4YacTH, COOOpaKEHUs
nosoous.

Kontponbnas padora "IloBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB'".

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesienumnea.

32

33

34

35

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yTJIa.
CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaiesienurea.

HpI/IKJ'IaZ[HHe 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa MMpAMOYT'OJIbHOTO
HnapaJjiieJCcnuIicaa.

OO6BEM IPSIMO TPU3MBI.

36

37

CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI.

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




00BEMOM MPSIMOM TIPU3MBI.

38

39

40

Brruuciienne 00EMOB Tell C TOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IIPU3MBI.

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
MAPaMU/IbI.

dopmyna 00bEMa MUPaMUIbL.

41

42

OTtHoOmIeHNEe 00FEMOB TUPAMHUJI C OOIITUM
yIJIOM.

CrepeoMeTpHuUeCKUe 3a7ja4u, CBSI3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI.

43

CrepeoMeTpUUYCCKIE 3a/1auH, CBSI3aHHBIC C
o0BEMaMU TUPAMUJIBI.

44

45

46

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Tea", cBsI3aHHBIE C 00HEMOM HAKJIIOHHOM
TIPU3MBI.

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBL.
[Ipumenenue o0bEMOB. Borunicnenue
paccTOsIHUS 10 MIIOCKOCTH.

47

48

49

Kontponbnas padota "O0BnEM
MHOT'OTpaHHUKa'".

[MunuHapuyeckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MTOBEPXHOCTH.

Hunuaap. [IpssMoit KpyroBoi HUIMHAP.
[Inomanp MOBEPXHOCTH HUIMHIPA.




50

Konnueckasi moBepxXHOCTh, 00pa3yromue
KOHUYECKOU nmoBepxHoctu. Konyc.

51

52

Ceuenue KoHyca MJIOCKOCTHIO,
MapajyIeabHOM IJIOCKOCTH OCHOBAHUA.

VYceuénnsiii konyc. M3o0paxeHune
KOHYCOB U YCEYEHHBIX KOHYCOB.

53

[Tnomaae 60KOBOM MOBEPXHOCTH KOHYCA.

54

55

IInomans MTOJTHOM ITOBEPXHOCTHU KOHYCA.

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOSHUEM CCUCHHH IIUIUHAPA.

56

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MOCTPOCHUEM CEUCHHIA KOHYCA.

S7

58

59

[Ipuknagueie 3a1a4n, CBSI3aHHBIE C
HWIAHAPOM.

[Ipuknagsele 3a1a4n, CBA3aHHBIE C
BBIUHCIICHHEM 00beMa IIWIHHIPA U
ILIOIAZN €r0 MIOBEPXHOCTEM.

Cdepa u map.

60

61

Ilepeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO.

Bun u n3obpaxenue mrapa.

62

VYpasuenue cheprl. [Lnomans chepst u e
YacTeu.

63
64

Cummerpus chepsl 1 mapa.

CrepeomeTpuueckue 3a1a4 Ha




JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO Cepoil U mapoMm.

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO.

66

67

[TpuknaaHbIe 3a7a9u, CBSI3aHHBIEC CO
cdepoit u mapom.

[ToBTOpEHUE: OKPY)KHOCTH HA IUIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHBIE
noxoous.

68

Pazauunsie KOM6I/IHaIlI/II/I TCJI BpalliICHUA U
MHOI'OI'PaHHHUKOB.

69

70

3amauu o Teme "Tena BpameHus".

3agauu o Teme "[loBepxHOCTH
BpalleHus".

71

72

73

KonTponbhas padota "Tena u
MTOBEPXHOCTHU BpareHus".

O06wém nnnunapa. Teopema 06 00bEMeE
MPSIMOTO LUJIMHJIPA.

Beruucienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYyca.

74

ITmomany OOKOBO U ITOJTHON
MMOBEPXHOCTH KOHYCA.

75

CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB ITMIIMHAPA,
KOHYCA.




76

[Mpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJIOIau TOBEpXHOCTEN Ten".

77

OO0BEM 1Iapa U MAPOBOTr0 CEKTOPA.
Teopema 06 00béMme trapa. [lnomans
cdepsl. CTepeoMeTprUSCKHE 3a/1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
11apa, mapoBOro CErMEHTA U IApOBOT0
CeKTopa.

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomanbio cepbl. COOTHOIICHHUST MEXKTY
IUIOLIAISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX TEIL.

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 100uu.
CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C
BBIYHCITICHHEM 00BEMOB Tell U TUIOIIAAeH
IIOBEPXHOCTEH.

80

81

82

83

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TN

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBvokenus u paBeHCTBO (uryp. O0mme
CBOMCTBA JBMKECHHUH.

Buael n1BukeHUi: napauieIbHbII
IIEPEHOC, LEHTPAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPHUS, TOBOPOT BOKPYT
MPSAMOM.

[IpeobpazoBanus nmogoodus. [Ipsmas u
cdepa Diinepa.




84

FCOMeTpI/I‘-IeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABHKCHUS.

85

86

87

88

89

90

91

KonTponbHas padota "BekTopsl B
npocTpaHcTae'.

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHH:
"[TapayienbHOCTD NMPSAMBIX U INIOCKOCTEN
B IIpOCTpaHCTBE".

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aI[1sl 3HAHUMH:
"BexTopsl B mpocTpaHcTBe".

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATH3alls 3HAHUM:
"Meroa koopauHart."

Ob6o06maromiee noropeHue 11 noHATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomanb G0KOBBIX TOBEPXHOCTEH
MHOTOTpaHHHKa".

Oo6o06muaromiee noropeHue 11 noHATUH U
METOI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA" .

O6o6mmatomee nopropenue 11 nonsaruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:




"[1nomaay NOBEPXHOCTU KPYTJIbIX TEN'.

92

93

94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"OOBEMBI KPYTIIBIX TET".

HroroBas koHTpoJIbHAs paboTa MO TeMe
"OO0BeM POCTPAHCTBEHHBIX TeI'".

HroroBas koHTpoJIbHAsI paboTa MO TeMe
"BekTopsr".

95

96

97

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM.

HcTopust pa3BUTHS CTEpEOMETPHH KaK
HaAyKH.

Ponb crepeomerpuu B pa3zBUTHH
COBPEMEHHBIX MH)XCHEPHBIX TEXHOJIOTUH.

98

99

100

101

Pons crepeomerpun B pa3BUTHH
COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTHH.

Hcropus pasBUTHS CTEPEOMETPUU KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TCXHOHOFHI;'I,
3aKpEIUICHUE MOJyYEHHBIX 3HAaHUM.

[ToBTOpenue: "AKcuoMBbI cTepeoMeTpun’.




102 O06o001IeHre U cCUTeMaTU3alus 3HAHUN 10
Kypcy reomerpuu 3a 10-11 kmacc.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtemartuka: anrebpa v Hadajla MaTeMaTHIECKOTo aHaiau3a, reometpus, 10
kiacce/ Kosnos B.B., Hukutun A.A., benonocos B.C. u npyrue; noa pegakuuen
Ko3znosa B.B. u Hukutnna A.A., O0O11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO
«Pycckoe cioBO - yueOHUK

* MaTtemaruka: anreOpa v Hauajla MaTeMaTUYECKOT0 aHainu3a, reomerpus, 11
kiacc/ Kosnos B.B., Hukutun A.A., benonocos B.C. u npyrue; nmoa penakiuei
Kosnora B.B. u Hukutuna A.A., OG11ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«Pycckoe coBo - ydeOHUK»

* MaremMaruka: anrebpa v Hauajia MaTeMaTUYECKOTO aHaIu3a, FTeOMETPHSI.
AnreOpa v HayaJla MaTeMaTUYeCcKoro aHanusa, 10 kinacc/ Bunenkun H. 4.,
Npames-MycatoB O.C., [IIBapudypa C.N., O61iecTBO ¢ OrpaHUuEHHOU
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3IMHA»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Martematuka (yriy0OneHHbIi ypoBeHs). Peanuzanus tpedboBanuii ®I'OC cpennero
oO1iero oOpazoBaHus : MeTouueckoe nocodue s yuurens / [JI. O. Pocnoga, E.
E. Anekceesa, E. B. byuko]; mox pex. JI. O. Pocnosoii. — M.: ®I'bHY
«MHCTUTYT CTpaTeruu pa3BuTHs oOpa3zoBaHus», 2023. — 92 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

edsoo.ru
resh.edu.ru
SAKmacc.ru



PABOYAS ITPOT'PAMMA
(ID 1045373)

yueOHoro npeamera «BeposiTHOCTD U CTATUCTHKA. YTJIyOJI€HHBII YPOBEHb)

st ooyyaromuxest 10-11 knaccoB



MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHain3a OoJbIIMX JaHHBIX. lleHTpanabHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
oOCyKJleHHe 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAEPKATEILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMONIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DIIEMEHTApPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditiepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHuK beprymm. CnyuaitHplii BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MaremaTudyeckoe OXHUAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
MateMatnyeckoe OxugaHue OMHAPHOW CIy4yallHOM BeIWYMHBI. MareMaTuyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKUJAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIyYalHbIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHWE T'E€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uyucen.  BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHHUI0. 3a1auu, MPUBOIALINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocnemoBaTeIbHOCTh  OJMHOYHBIX  HE3aBUCHMBIX  COOBITMH. 3amauw,
IIPUBOJAIINE K pacupenenennto [lyaccona.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IOBEJEHUS, CBSI3aHHOTO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
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:

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

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

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS 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 XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI 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 PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUpOBaTh MOHATUSAMHU: Tpad, miockuil rpad, cBs3HBINA Tpad,
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  OTBITa, HAXOJUTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIMHATHYIO TIPSAMYIO JJIsi PEIICHUs 3a/1ad, MOJb30BaThCs (PopMyIioi
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



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

MPUMEHSITh M3Y4YCHHbIE KOMOMHATOPHBIE (OPMYJBI ISl TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI 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 HUCIBITAHUM 1O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMH: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEW, JuarpamMma pacrpejerieHus, OWHapHas cliydaiiHas BeJIMYMHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHIATUSMU: COBMECTHOE paCIpEEICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIUILy COBMECTHOTO paCHpE/IeNICHUs] JBYX CIydallHbIX
BEJIMYMH JJIS BBIJACIICHUS PACHPEACIICHUS KaXXKI0W BEIUYUHBI, OINpeAcTIeHUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MPU PEIICHUU 3aJ]1ay, BBIYUCISTE MAaTeMaTHYECKOe OXHUAaHUE OMHOMHUATIBLHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIYYaWHOW BEJIUYWHBI
(pacpenenieHus) TpHU PEIICHUM 3a]lad, BBIYUCIATH JTUCIEPCHI0 U CTAHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHAJIBHOTO PacipeaesICHUH;

BBIYUCTISITh BHIOOPOYHBIE XapAKTEPUCTUKU 110 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI U TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DneMeHTHI Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.
HezaBucumblie coObITUS
DneMeHTH KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE

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

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoTshI
pecypchl

3aK0H OOJIBIITNX YUCET 0 0

DNEMEHTBl MATEeMAaTUYECKON CTaTUCTHKU 0 0

HenpepbiBHBIC CTy4aiiHbIC BETMYHHBI

(pactipeenieHus ), oKa3aTeIbHOE U 4 0 0

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnipenenenue Ilyaccona 2 0 0

CBsi3b MEX/1y CITyYailiHBIMH BETMYMHAMU 6 0 0

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







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnbie IlpakTuueckue Aara mupponere
Bcero U3ydYeHusi  o0pa3zoBaTeIbHbIE
padoThI padoTshI pecypest
1 I'pad, cBs3HBIN Tpad, npeacTaBieHUE 1 0 0
3aJ1a49¥ ¢ MOMOIIBIO Tpada
5 Crenenb (BaJIeHTHOCTb) BepuIMHbL. [1yTh 1 0 0
B rpade. Llenn u nukibL.
3 I'padsr Ha mockocTH. [depeso 1 0 0
CJIy4aifHOTO DKCTIEPUMEHTA.
Cnyyvaiinble S5KCIIEpUMEHTHI (OIBITHI) U
4 cirydaiiHble COOBITHA. DIeMeHTapHbIe 1 0 0
COOBITHSI (MUCXOIBI).
5 BeposiTHOCTB ciiy4aifHOTO COOBITHS. 1 0 0
BepositTHOCTH COOBITHI B OIIBITaX C
6 PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU 1 0 0
COOBITHUSIMH.
[Tepeceuenue, 00beMHEHNE MHOXKECTB
7 ¥ COOBITHIA, IPOTUBOTIOIOKHBIE 1 0 0
coObITusl. PopMysia CI0KEHUS
BEPOSITHOCTEH.
3 VYciioBHast BEpOATHOCTh. Y MHOXKEHHE 1 0 0
BEPOSITHOCTEH.
9 ®opmyna ycI0BHON BEPOATHOCTH. 1 0 0
10 dopmyIia MOTHOIN BEPOSATHOCTH. 1 0 0




11

®opmyia baiieca. HezaBucumblie
COOBITHS.

12

13

KomOunaTopHOE MpaBuiio yMHOKEHUSI.
[lepecTanoBku U GakTOpHal.

Uucno couerannii. TpeyronbHUK
[Tackais.

14

®opmyna bunoma HeroToHa.

15

16

17

Kontponbnas padorta Nel: "I'padwi,
BEPOSITHOCTH, MHOXECTBA,
KOMOMHaTopukKa'.

bunHapHbIl cCiiy4ailHbIM ONBIT
(ucmbITaHue), ycrex U Heyaaya.
HeszaBucumeble ncnbITaHMS.

Cepust HE3aBUCUMBIX UCIIBITAHUH J10
IIEpBOrO ycrexa.

18

19

20

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn.

Crny4aiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM IEKTPOHHBIX TAOJIHII.

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEH. J[narpamma
pacrpenieneHusl.

Onepaunu Haj caydailHBIMU
BenrunHaMu. [IpumMepsl pacnpeneneHuii.
bunapHas ciydaiiHas BEJIM4MHA.

FCOMeTpI/ILICCKOC pacnpeaciIiCHUC.




buHoMuanbHOE pacnpenesieHue.

24

25

26

MaremaTuyeckoe OKUJIaHue CITy4yalHOU
BennurHbl. COBMECTHOE pacipe/iesieHue
JIBYX CIyYalHBIX BEJIUYHH.

HeszaBucumeble ciiydailHble BETUYUHBI.
CBo¥icTBa MATEMATHYECKOI'O OKUIAHMS.
MaremMaTrnyeckoe OKHIaHne OUHAPHOM
CIIy4ailHON BEJINYMHBI.

MaremaTtudeckoe 0XKuJaHue

TEOMETPUUYECKOT0 M OMHOMHAILHOTO
pacrpeeneHui.

27

Hucnepcust u cTaHAAPTHOE OTKJIOHEHHE.

28

29

Jucnepcust OMHapHOU CiTy4aiiHON
BenM4YMHBL. CBOMCTBA AUCTIEPCUH.

MaremaTtudeckoe 0XKuJaHue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HC3aBUCHUMBbIX CJ'Iy‘IElfIHLIX BCINYHH.

30

[IpakTuueckas pabora c
HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'[I/III.

31

32

33

Jucnepcusi GMHOMHUATBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIuII.

O06o01IeHre u cucTeMaTu3alus 3HaHu|
no teme "['padsr”.
Kontponbnas padora Ne2: "UcnpiTanus

bepuymu. Ciy4aiiHple BEIMUMHBI U
pacnpeneneHus".

34

O0001eHne U cUCTEMAaTU3aIlNS 3HAHUI.
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11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanyecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

Br100pouHBIif METO] ICCIIETIOBAHUIMA

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPEHErO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh M CITydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

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

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHHUI

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMepr! HEPEPBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOSATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3aa4, MpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKIJ;I/H[ IJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

IlociiemoBaTeNIbHOCTE OMHOYHEIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTnueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUII

KoBapuanus 1Byx ciyyailHbIX BETMYHH.
Koadpduument koppensunu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BETUYUH




20

Bri6opounsiii k03 puimeHT Koppensuu

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOIIHUIL
[IpencraBieHne NaHHBIX ¢ TOMOIIBIO

24 TaOIHI] ¥ TUarpamMm, orucaTeIbHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

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

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTnuecKoe OKHIaHUE CITyYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU
BEJIMYMHBI

31 KonTtponbHas padora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHueM (GopMyIl U rpapuyecKux
METOJIOB

34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa 1 Havasia MaTemMaTuyeckoro anaiausa, 10 kimace/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO
«3narensctBo «lIpocBemienue»

Teopust BeposiTHOCTEH M CTaTUCTHKA. DKCIIEPUMEHTAILHOE yueOHOe mocodue

st 10 1 11 xnaccoB o6meo0pa3zoBaTenbHbIX yupexaenuit / FO.H. Tropun,

A.A. Makapos, U.P. Beicoukuii, 11.B. fAmenko. - M.: MITHMO, 2014. - 248 c.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Maremaruka (yriy0JieHHbIN ypoBeHb). Peanuzanus tpedoBannii ®I'OC
cpeaHero oo1ero oopa3zoBanus : MeToandeckoe nocooue aisg yuurens / [J1. O.
Pociosa, E. E. Anekceesa, E. B. bynko]; moxa pexn. JI. O. Pociooii. — M.:

OI'BHY «MHCcTUTYT cTpareruu pa3Butus oopa3zoBanus», 2023. — 92 c.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

edsoo.ru

resh.edu.ru

SAKmnacc.ru
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