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HOACHUTEJBHASA 3AIIMCKA

VY4eOnblii Kypc «Anredpa U Hayaaa MaTeMaTUUYECKOT0 aHAIN3ay SIBJISICTCS. OJTHUM M3 HauOoJiee 3HAUUMbIX B IIPOrpaMme
CpeaHero o0miero o0pa3oBaHus, MOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ECIIEYNBAET MHCTPYMEHTAIbHYIO 0a3y IJid U3ydCHHUS
BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JApPYroil CTOpOHBI, (HOpMHUPYET JOTHYEeCKOe U aOCTpaKTHOE MBIILUICHUE
oOyJaromuxcst Ha ypoBHE, HEOOXOIUMOM JJIsi OCBOEHUSI HH()POPMATHUKH, OOIIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JPYTUX
JUCIUIUINH. B paMkax JaHHOTro yuyeOHOro Kypca 00ydaroniuecs: OBIaJeBal0T YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpasi pOpMYJIUPYET CBOU JIOCTHXKEHHSI B MaTEMaTUYECKOH opme.

Y4eOHblii Kypc anreOpbl M Hayal MaTeMaTHYeCKOTO aHalli3a 3aKiaJbIBaeT OCHOBY JJISi YCIIEUIHOTO OBJIAICHUS
3aKOHaMHU (PU3HUKH, XUMUHU, OUOJIOTHH, TTOHUMAHUS OCHOBHBIX TEHICHITMN Pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOHN >KHU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIOJIb30BATh UX JJIS
JanbHeuero oopa3oBaHus U B MOBCEIHEBHOM *U3HU. B TO ke Bpemsi oBjajieHHe aOCTPAKTHBIMU U JIOTUYECKH CTPOTHMHU
KOHCTPYKIIUSIMUA aJIreOpbl M MaTeMaTHYeCKOro aHajin3a pa3BUBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WMCTUHHOCTD, JTOKA3bIBAaTh YTBEPXKIEHUS C MOMOIIBI0 MHAYKIIMA U PaCCyXKIaTh NEAYKTUBHO, MCIIONH30BaTh 0000IIEHHE U
KOHKPETH3aIMIo, abCcTparnpoBaHue U aHaJIoTHI0, (GOPMHUPYET KPeaTUBHOE M KPUTUYECKOE MBIIILIICHHE.

B xoxe u3ydenust yae6HOro Kypca «Anredpa u Hadajga MaTeMaTUYECKOr0 aHAIIM3a» 00YyYaroluecs MoaydaloT HOBBIN
OMBIT PEIICHUs] TPUKIATHBIX 3a/7a4, CaMOCTOSTEIBHOTO MOCTPOSHUS MAaTeMAaTHMYECKUX MOJENCH pealbHBbIX CHUTYAIHi,
MHTEPIIPETAINN TTOJTYYCHHBIX PEIICHUH, 3HAKOMSTCS C IPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYECKIUMH OTKPBITUSIMHU U UX aBTOPAMHU.

Y4eOHbIif Kypc 001aJaeT 3HAYUTEIbHBIM BOCITUTATENIFHBIM MTOTSHIIMAIOM, KOTOPBIM peann3yeTcsl Kak uepe3 yueOHbIH
Marepua, CrocoOCTBYIOMU (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSA, TaK U Yepe3 CrenupuKy yaeOHON AesTeTbHOCTH,
TpeOyromel MPOIODKUTEIILHON KOHIIEHTPAIIMK BHUMAHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a
IIOJIyYEHHBINU pE3yJIbTAaT.



B ocHoBe meTtomuku oOyueHus anreOpe W HavajlaM MAaTEMaTHYECKOTO aHaIN3a JIGKUT NESTEIIbHOCTHBIN MPUHIIHIT
00yueHus.

B crtpyktype ydeOHOrOo Kypca «Anrebpa © Hadaga MaTEeMaTHYECKOTO aHajN3a» BBIICTCHBI CIEAYIONINE
coJiepKaTeslbHO-MeToAnueckre JuHuK: «Yucna u BeraucieHus», «OyHkuun u rpadukmn», «YpaBHEHHs U HEPABEHCTBAY,
«Havana maremaTtmdeckoro aHanmsa», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COAEpKATEITHLHO-METOIUYCCKUE JTUHUN
M3YYalOTCsl Ha MPOTSHKEHHUH JBYX JIET O0y4YeHHUs Ha YpPOBHE CpPEJHEro O0IIero oOpa3oBaHMsI, €CTECTBEHHO AOMOJHSSA IPYT
JApyra W TOCTENEHHO HACHIIAsICh HOBBIMH TEeMaMH M pasfenamu. JlaHHBIA Y4eOHBI KypC SBISETCS HHTETPATHUBHBIM,
TIOCKOJIbKY O0BEIMHSACT B ce0e co/ep)kaHne HECKOIbKUX MaTeMaTHICCKUX MUCIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTUYeCKU aHalu3, TEOpHUs MHOXKECTB, MaTremaThdeckas joruka u apyrue. I[lo mepe Toro kak oOydarorniuecs
OBJIAJICBAIOT BCE OOJIee MUPOKUM MATEMAaTHYECKUM almapaToM, Y HEX MOCJIEI0BATEILHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTH MAaTEeMATHYECKYIO MOJIEbh PEATbHONW CUTYalluH, IPUMEHSTh 3HAHUS, MOJTyYEHHBIC TTPU U3yYEeHUH y4eOHOTO
Kypca, JUIs PEIIeHUs CaMOCTOSTENbHO CHOPMYIUPOBAHHOM MAaTeMaTHYECKOW 3aJaud, a 3aTeéM WHTEPHpPEeTUPOBATH CBOM
OTBET.

ConepsxarenbHO-MeTOAUYeCKas JTUHUS «Yuchna U BBIYMCICHUS 3aBepinaeT (OpMUPOBAHUE HABBIKOB HCIIOIb30BAHUS
JNEeUCTBUTEIBHBIX YKCEN, KOTOPOE ObUIO HauaToO Ha YPOBHE OCHOBHOTrO oOIiiero oOpazoBaHus. Ha ypoBHe cpegHero ooO1iero
oOpa3oBaHusi 0cob00e BHUMaHWE ynemsercs (OPMHUPOBAHUIO HABHIKOB PAIMOHAILHBIX BBIYHCICHUN, BKIFOYAIOIINX B CEOS
WCIIOJIb30BAaHUE DPA3IMYHBIX (OPM 3alKMCH YUCIa, YMEHUE JeNiaTh MPUKUJIKY, BBITOJHATH MPUOIMKEHHBIE BBIUMCICHUS,
OIICHMBATh YHCIJIOBHIC BBIpAKEHHUS, PabOTaTh C MAaTEMAaTHYECKUMM KOHCTAHTAMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBa
HaTypalbHBIX, IICNBIX, PANMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JOTOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX dHcel. B
KKJIOM W3 3THX MHOXECTB PAaCCMaTPUBAIOTCS CBOMCTBEHHBIE €My crieln(rUecKue 3a1adu U ONepamuu: JACICHUE Harlelo,
OTIEpUPOBAHUE OCTaTKaMW Ha MHOXKECTBE IIEJIBIX YHCENI, 0COObIE CBOMCTBA paIlMOHAIBHBIX W HPPAIMOHAIBHBIX YHCE,
apu(pMeTHYECKHEe Olepaluu, a TaKKe HU3BJIIEUYEHHWE KOPHS HATYpaJIbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCE].
brnaronmapsi mocnenoBaTeNbHOMY pACIIUPEHUIO Kpyra HCIOJIb3YEMBIX YHCET W 3HAKOMCTBY C BO3MOMKHOCTSMHU HUX
MIPUMEHEHUS JIJIS PEIICHMSI Pa3IMYHbBIX 3a7a4 (OPMHUPYETCS TIPEACTABICHUE O SIMHCTBE MAaTeMaTUKN KaK HAYKH U €€ POJIv B
MOCTPOCHUN MOJIETIEH peaslbHOTO MHPA, IMUPOKO UCIOIB3YIOTCS 00001IeHNE U KOHKPETU3aIIHI.



Jluaust «YpaBHEHUSI U HEPABEHCTBa» peaM3yeTcsl Ha MPOTSHKEHUU BCEro OOyYeHHsS HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl, IOCKOJIBKY B Ka)KJIOM paszene [IporpaMmsl IpeyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMX 3a1ad. B pesynbpraTe
oOyJaroluecs: OBJAJECBAlOT Pa3IMYHBIMM METOJAaMU pELIEHUS palMOHAJIbHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUMH, HEPABEHCTB M CUCTEM, a TAKXKE 3ajad, COAEpXKAIIUX [apaMeTpHl.
[lomyueHHble yMEHUS IIMPOKO HCHOJB3YIOTCS MPHU HCCIENOBAaHUM (PYHKIMHA C MOMOIIBIO MPOU3BOAHON, MPU PEIICHUH
NPUKIATHBIX 33/1a4 U 3a7a4 Ha HaXOXJACHHE HauOONbIIUX W HaUMEHbUIMX 3HaueHui ¢yHKuuu. JaHHas comepikarenpHas
JUHUS BKIIOYaeT B cebs Takke (opMupoBaHHE YMEHUN BBIMOMHATH pacué€Tel MO (Qopmyrnam, mpeoOpazoBaHUs
PalMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TAaKKE BBIPAKCHHUM, COACPKALIUX CTEIECHU U
norapudmsl. braronaps uzydeHuro anreOpanueckoro MaTepuana MpoOUCXOIUT AaJibHENIIee pa3BUTHE AITOPUTMUUECKOTO U
a0CTPaKTHOTO MBIIIJIEHUSI 00y4aromuxcs, (HOpMUPYIOTCS HABBIKH JIEIYKTUBHBIX PAacCyKIEHUM, pabOThl C CHMBOJBHBIMU
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUAE PABEHCTB M HEPABEHCTB. Aniredpa mnpejaraer
3¢ (eKTUBHbIE UHCTPYMEHTHI JJIsl PELICHUs MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4, HarJIJHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK I3bIKa HAyKHU.

CopepxarenpHo-MeToIMYecKass TUHUS «DyHKIUU U TpadUK» TECHO MEPEIUIeTaeTCsl ¢ IPYTMMH JIMHUSAMU y4eOHOTOo
Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3aJacT IIOCIENOBATEIBHOCTh H3Yy4CHMS Marepuana. l3ydeHue CTElneHHOH,
MOKa3aTeIbHOU, JOrapu(pMUUYECKON U TPUTOHOMETPUYECKUX (YHKUUN, UX CBOMCTB M Tpa(UKOB, UCIOJIb30BAaHUE (DYHKIIMIA
JUIS pellieHus 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEasIbHOM JKM3HU TECHO CBA3aHO KaK ¢ MAaTeMAaTHMYECKUM aHAJIU30M,
TaK ¥ C pelIeHneM ypaBHEHHMI 1 HepaBeHCTB. [Ipu aToM 60blIoe BHUMaHUE yaenseTcss (OpMUPOBAHUIO YMEHUS BBIPAXKaTh
(dbopMynamMu 3aBUCUMOCTH MEXIY Pa3IWYHbIMH BEJIMYMHAMH, MCCIEIOBATh MOJy4YeHHbIE (DYHKIHMH, CTPOUTh MX TPAPUKH.
Martepuan 3Tol coaep:KaTebHON JTUHUU HALIEJIEH Ha Pa3BUTHE YMEHHUI UM HABBIKOB, MO3BOJISIOIIMX BHIPAXKATh 3aBUCUMOCTH
MEXIy BEIMYMHAMH B Pa3au4HON (opMe: aHaJUTHYECKOU, rpaduueckoil u cimoBecHOl. Ero u3ydeHuwe crnocoOCTBYET
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CTIOCOOHOCTH K 0000IIEHNIO0 U KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHAJIOTHl.

ConepxarenpHass nauHus «Havama MareMaTHyeckoro aHajiv3a» MO3BOJSET CYIIECTBEHHO pAacIIMpUTh Kpyr Kak
MaTEeMaTUYECKUX, TaK M MPUKIATHBIX 33]a4, JOCTYIHBIX 00yYaroluMCcs, TaK KaK Yy HUX MOSIBISETCA BO3MOXKHOCTb CTPOUTH
rpaduKy CIOXKHBIX (PYHKIIMH, ONIPEAENATh UX HAUOOJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIUUCIATH MII0IATU GUTYP U OOBEMBI
T€J, HAaXOJIWTh CKOPOCTH M YCKOPEHMs IpoleccoB. JlaHHas conepkaTeiapHas JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH



MOCTPOCHHSI MATEMAaTUYECKUX MOJENIEH peabHbIX CUTYallui, MO3BOJSET HaXOAUTh HAMIyulllee PElIeHne B MPUKIIATHBIX, B
TOM YHCJE COIHUAIbHO-DKOHOMUYECKHX, 3aJadax. 3HAaKOMCTBO C OCHOBAaMH MaT€MaTHUYECKOTO aHallu3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBLHO-JOIMYECKOTO0 M KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHHUIl pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTE€MaTHKU B HayKe, TEXHHKE UM UCKyccTBe. OOywaronyecsl y3HalOT O BBLAAIOIIMXCS Pe3yibTaTax,
MOJIyYEHHBIX B XOJI€ PAa3BUTHS MaTEMATHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKasi JTUHUS «MHOXECTBa M JIOTHKa» BKJIIOYAaeT B ceOs AJIEMEHThl TEOPHUH MHOXKECTB U
MaTEeMaTHYECKOH JIOTUKH. TeopeTHKO-MHOKECTBEHHbBIE MPECTABICHUSI IPOHU3BIBAIOT BECh KypC HIKOJIBHOW MaTeMaTUKU U
npeasiaraloT Hanbosiee YHUBEPCAIbHBIN S3bIK, 00BETUHSIONINN BCE pa3Iesibl MATEMATUKH U €€ MPUIIOKEHHUH, OHU CBS3BIBAIOT
pa3Hble MaTE€MaTUYEeCKHE IUCUUIUIMHBI M MX NpPUJIOKeHUs B eauHoe 1nenoe. [loaToMy BaXHO AaTh BO3MOXHOCTH
oOydaromemMycss TOHMMAaTh TEOPETUKO-MHOKECTBEHHBI S3bIK COBPEMEHHOW MaTeMaTHKA W HCIOJb30BaTh €ro s
BBIPKEHUSI CBOMX MBICIEH. J[pyruM BakKHBIM NPU3HAKOM MAaTEMaTUKHU KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO i
CTPOTOCTh OOOCHOBAHUH M CIIEJJOBAHUE ONPECIEHHBIM MPaBUIaM MOCTPOEHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEeMaTHYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJIEHUS O0YYaromMXcsl, MO3BOJSET UM CTPOUTH CBOU
paccyX/1eHUs Ha OCHOBE JIOTUYECKUX MPaBui, (OPMHUPYET HABBIKU KPUTHUECKOTO MBILIUICHHUS.

B yuebnoM kypce «Anrebpa M Hadajga MaTEMaTHUYECKOTO aHalu3a» MPHUCYTCTBYIOT OCHOBBI MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS, KOTOPBIE MPU3BaHbI CIIOCOOCTBOBATH (DOPMUPOBAHHUIO HABBIKOB TIOCTPOSHUS MOJIETICH peabHBIX CHUTYAaIIH,
HCCJIEIOBaHMs ATHUX MOJEJNEH ¢ MOMOIIBIO afnrapaTta airedpbl 1 MaTeMaTHYECKOro aHajiu3a, UHTEPIpEeTalMi MOJyYEeHHBIX
pe3ynbTaToB. Takue 3alaHus BIUIETEHBI B KaXKIbI M3 pa3/iesioB IPOrpaMMbl, OCKOJIbKY BECh MaTepuall y4eOHOro Kypca
IIMPOKO HCTONB3YETCA ISl PeUIeHHUs] MPUKIATHBIX 3amad. [Ipu pemieHun peanbHBIX MPAKTUYECKUX 3a/7ad 00ydaromuecs
pa3BUBAIOT HAONIOJATEIILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparnmpoBaThCs, HCIOIB30BaTh aHAJOTHIO,
00001IaTh M KOHKPETH3UPOBATh MpoOieMy. JlearenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS MPUKIAJHBIX 33734
OpraHu3yeTcs B IpoLecce U3YyUEHHs BCeX TeM Y4eOHOTo Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHaIu3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa u Hayajia MaTeMaTHUECKOTr0 aHainu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136
yacoB (4 Jaca B Hefenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucya 1 BbIYHCICHUSA

Panmonanbhpie umcia. OOBIKHOBEHHBIE U JIECATUYHBIE IpPOOHM, MPOLIEHTHI, OCCKOHEUHBbIE MEPUOAUYECKHE IPOOH.
[Tpumenenue apoOeli U NPOLEHTOB AJIs PELIEHUS PUKIIAIHBIX 3a/1a4 U3 Pa3IMUHbIX OTpacieil 3HaHUH U PeaTbHON KU3HU.

JleiicTBUTENbHBIC YKCa. ParonanbHble 1 UPpALMOHANBHBIE YHCa. ApuMETHUECKHUEe ONepaliy ¢ JeHCTBUTEIbHBIMU
yuciaamMu. MoJlynib 1€MCTBUTENBHOTO YKCIIa U €ro cBoicTBa. [IpuOmmxEHHbIE BEIUUCIEHUS, IPABUIIA OKPYTIEHUS, PUKHIKA
Y OLICHKA PE3yJIbTaTa BBIYUCIICHHUM.

Crenenp ¢ uenbiM nokasareneMm. bunom Hptotona. Mcnonb3oBanue noaxonsieil (GOpMbl 3allucCU JEHCTBUTENBHBIX
YUCeJl U PEIICHUS NPAKTUYECKUX 33724 U IIPEACTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ paOHAJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHb C JICMCTBUTEIIBHBIM II0KA3aTENEM.

Jlorapugm ymncna. CoiicTBa sorapudma. /leciTuunble U HaTypaibHbIE JIOTapU(PMBI.

CHHYyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOIO apryMeHTa. APKCHHYC, apKKOCMHYC M ApKTaHT€HC YHCJIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHMSI U
ypaBHEHUA-CleACTBUA. HepaBeHCTBO, pelieHne HepaBeH CTBA.

OCHOBHbBIE METOJIbI PEIICHUS LEIbIX U JIPOOHO-pAllMOHAJIbHBIX YPAaBHEHUH W HEPAaBEHCTB. MHOro4YjieHbl OT OJHOM
nepeMeHHoi. JleneHrne MHOTOWwIeHa Ha MHOTOWIeH ¢ ocTtaTkoM. Teopema bedy. MHorounensl ¢ neasiMu KodpuimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHU U KOPHHU.

WppauroHaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPaBHEHUM.

ITokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PELICHUS NTOKA3aTEIbHBIX YPABHECHUM.



[Ipeo6pazoBanue BoIpaKEHUMN, COJIEPIKALIUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIICHHS JTOTapU(PMUUECKUX YPaBHEHHI.

OcHoBHble TpuroHomerpuueckue ¢Gopmynbsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BBIpaXXEHUH. PemieHune
TPUTOHOMETPUYECKUX YPABHEHU.

Pewenue cucrem NMHENHBIX ypaBHEHUH. MaTpuia CUCTEMbI TUHEHHBIX YpaBHEHUW. OnpeneanTesb MaTpULbl 2X2, ero
Ir€OMETPUYECKUA CMBICI W CBOMCTBA, BBIYHMCIECHHWE €r0 3HAYEHHUS, NMPUMEHEHHE OINPEHCIUTENS IS PEIICHUS CUCTEMBI
JVHEWHBIX ypaBHEHMU. PemeHue mnNpuknamgHelX 3amad C MOMOIIBID CHUCTEMBI JIMHEWHBIX ypaBHeHMM. lccnenoBanue
NOCTPOEHHOW MOJIENH € ITOMOIIBIO MATPHIL U ONPEIEITUTENCH.

ITocTpoeHrne MaTEMaTUYECKUX MOJENEW pealbHOW CUTyallMM C TMOMOLIBIO yYpPaBHEHUM W HepaBeHCTB. [IpuMeHeHue
YpaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTEN HAYKH U peabHOM KU3HU.

DOyHKUMU U TpaGUuKH

OyHkIuMs, cnocoObl 3ananusa GyHkuuu. B3aumuo oOpatnbie Qyskiuu. Komnosumus dynkuui. 'paduk QyHKImM.
DneMeHTapHbIe peoOpazoBanus rpaduKoB PYHKITUH.

OO6mnacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hynu ¢pynkuuu. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE U
HeuéTHble (QyHKuuu. [lepumonunueckue ¢QyHkuuu. [IpomMexyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MUHHUMYMBI
¢bynkunn. Hanbosnbliee 1 HauMeHblee 3HaueHus1 QyHKIMU Ha POMEXKYTKE.

JIuneliHas, KBaJpaTUYHas U IpOOHO-TMHENHA QyHKUIMU. DIEeMEHTapHOE UCCIIEOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U I11eJIbIM TIoka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i
CTENEHU KaK (PyHKIMU 0OOpaTHOM CTENEHH C HaTypAJIbHBIM MTOKA3aTEIEM.

[Toka3zaTenbHass W norapupmuueckas QyHKIMHM, UX cBoilcTBa M rpaduku. Mcnons3oBanue rpaduxoB QyHKIMI s
pEeLIEHNs YPAaBHEHU.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIICHHE TPUTOHOMETPUUYECKUX (PYHKIIMI YMCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PeaJIbHBIX MpoIeccax U sIBICHUX. [ pauku peaabHbIX 3aBUCUMOCTEH.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a7aHus MOCIe0BaTeIbHOCTEH. MeTo T MaTeMaTHYeCcKo MHAYKIIMU. MOHOTOHHBIE U
OrpaHUYEHHbIE TIOCIIEN0BATENbHOCTH. McTOpHs BOZHUKHOBEHHS MaTEMaTHUECKOIO aHAJIM3a KaK aHaJIn3a O€CKOHEUYHO MAaJIbIX.



ApudmeTrnueckas U reomeTpuyeckas nporpeccuu. beckoneuno yObIBaromias reomerpuueckas mnporpeccus. Cymma
OecKkOHEYHO YOBIBAIOIIEH TreoMeTpHUecKor mporpeccuu. JIMHEWHBI M HSKCMOHEHIMANbHBIA pocT. Ymcmo e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionb30BaHME IPOrpeccru sl PELIEHUS PEabHbIX 33]1a4 IPUKIIAJHOTO XapakTepa.

HenpepriBHble (QyHKIMM W UX cBoiicTBa. Touku paspeiBa. AcuMnToThl rpadukoB (yHkiuid. CBoMcTBa (PyHKIMIMA
HENPEPBIBHBIX Ha OTpe3ke. MeToa MHTEpBAIOB ISl pelIeHUs] HepaBeHCTB. [IprMeHeHrne CBOMCTB HEMpephIBHBIX (YHKIUI
JUISl PELLICHUS 3a/1a4.

[lepBas u BTOpas mpousBojHbIE (QyHKIMHU. OmnpenencHUe, T€OMETPUUECKU M (U3NYECKUN CMBICT MPOU3BOTHOM.
VYpaBHeHuUe KacaTenbHON K TpaduKy QyHKIIUU.

[IpousBoaHbIe aneMeHTapHbIX PpyHKIMN. [Ipon3BogHAs CyMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (DYHKITHIA.

MHoKecTBa M JIOTHMKA

MHOK€eCTBO, Omnepanuy HaJ MHOKECTBAMU M MX CBoMcTBa. Jlmarpammsl OJunepa—Benna. [IpuMmeneHne teopeTuko-
MHO’KECTBEHHOT'0 amnmapara JUisl ONHMCaHUs pealbHbIX IPOLECCOB M SBJICHUM, MpU pEIIeHUU 33Jad U3 APYTUX yueOHBIX
IIPEAMETOB.

Omnpenenenue, TeOpema, CBOMCTBO MaTEMaTHUECKOI0 OOBEKTA, CIEACTBHE, JOKA3aTENIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.

11 KITACC

Yucna v BBIYUCICHUSA

Harypaneubie u menbie yucna. [IpumMeHeHHEe NMPU3HAKOB MEIMMOCTH IENBIX YUCEN, HAMOOJBIINN OOIIUNA JeTUTENb
(mamee — HOJl) u naumensiiee obimiee kparaoe (nanee — HOK), ocratkoB mo mMoaymto, anroputma EBkiuaa anis penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommiexkcuble uuncna. AnreOpandeckass W TpUTOHOMETpuUueckas (QopMbl 3amucU  KOMIUIEKCHOTO — YucCIa.
Apudmernyeckue onepanyu ¢ KOMIUIEKCHBIMU YuciamMu. M300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPAUHATHOM MJIOCKOCTH.
®opmyna MyaBpa. KopHu N-oii cTeneHM W3 KOMIUIEKCHOTO 4Yucia. [IpruMeHeHHe KOMIUIEKCHBIX YHCEN Ul PELICHUS
(UBUYECKUX W TEOMETPUUECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA



Cucrema ¥ COBOKYITHOCTh YPAaBHEHHI 1 HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS. PaBHOCUIIbHBIE
HEpPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YpPABHEHUH C TIOMOIIBI0O TPUTOHOMETPUYECKOW OKPYXHOCTH. PereHue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHHS] CUCTEM W COBOKYITHOCTEH pAallMOHAIBHBIX, HPPAUUMOHAIBHBIX, MOKa3aTEIbHbIX U
norapu(pMUUECKUX YpaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

[IpuMeHeHre ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUI0 MAaTEMaTUYECKUX 3aJa4 U 3a]a4 U3 pa3JInyHbIX o0JacTei
HAayKH U PEAIbHOW KU3HU, MHTEPIIPETALNS TIOJIYYEHHBIX PE3yJIbTATOB.

DOyHKUUM U TpaduKu

I'paduk komnozunuu ¢pyHkiuil. ['eomerpuueckrue oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPIUHATHON MJIOCKOCTH.

Tpuronomerpudeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

['padprueckue MeToIbl pelieHus1 ypaBHEHHUI U HEpaBeHCTB. [ papuueckue MeToIbl pelIeHns 3a/1a4 ¢ IapaMeTpamH.

Hcnonbs3oBanne rpa@ukoB (YHKUMI [Js UCCIENOBAaHUS TMPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MpPH
pEIIeHNH 3aj1a4 U3 JPYTUX Y4EOHbIX MMPEIMETOB U peabHOM KU3HH.

Hauyajna MmaTeMaTH4eCKOro aHajan3a

[IpuMeHeHre TpOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxxaenne HauboabIIero
Y HAUMEHBIIEro 3HAaYeHUI HENPEPBbIBHON (DYHKIIMK HA OTPE3KE.

[IpruMmenenne TPOU3BOMHOM Uil HAXOXKIACHHS HAWIY4YLIEro pElIeHHs B NPUKIAJHBIX 3afadax, IUIsl ONpENeSICHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyIIoi uin rpaduKkoM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TmepBooOpasHbiX. IlepBooOpaszHpie dnemeHTapHbIX (QyHKIUA. [IpaBuna
HaXO0JEHUS IEPBOOOPA3HBIX.

Nurterpan. ['eomeTpudeckuili cMbIC HUHTerpajia. BeruuciieHne ompenesiéHHOro uHrterpanga mno ¢opmyie HbroToHa-
Jleitbnwma.



[Ipumenenne uHTErpaa sl HAX0XKICHUA IUIOMAAEH MIOCKUX (GUryp 1 00bEMOB reOMETPHUUECKHUX TEJL.
[Ipumepsl pemienuit nudQepeHuanbHbBIX ypaBHEHUH. MareMaTH4ecKoe MOJICIMPOBAHHE pPEalIbHbIX MPOIECCOB C
HOMOIIbIO T (pepeHInaIbHBIX YPAaBHEHUH.



IUDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  YUYEBHOI'O  KYPCA  «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM VYPOBEHL) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMK OO0YYaIONMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOT'O WJICHAa POCCHHCKOTO
o0111ecTBa, MPEICTABICHUE O MATEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP
IpaKJAHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHl U JIPYro€), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIbHBIMA HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOM HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUHUCKOU
MaTeMaTUKH, [IECHHOCTHOE OTHOIICHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMATHUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJbI,
MCIIOJIb30BAHUE ITUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHWE ITYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOIO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUM HAYKHU U JEATeIbHOCThIO YUEHOT O, OCO3HAHUE JIMYHOTO
BKJIaJIa B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH,
paccyXaeHuN, BOCIPUUMUYUBOCTH K MAaTEMATUUECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPHUMEHSAThH MaTEMaTUYECKHE 3HAHUS B WHTEpecax 3J0pPOBOr0 M 0Oe30IMacHOro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIX A,



perynspHas (u3ndeckas aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHHWE TPH 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIIBHON
NEeSTETbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHUE IIEHHOCTH TPYAOJIIOOUs, HWHTEpPEC K pa3iMuHbIM cdepam mpodeccruoHaIbHOMN
NeSTETPHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W e€ TPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIiei
npodecCu W peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHHWIO HAa MPOTSHKCHHHM BCEH JKW3HH, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHUU
NPAKTUYECKUX 3a]]a4 MAaTEMaTHUYE€CKOM HANPaBIEHHOCTH;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh JKOJIOTHYECCKOW KYJIbTYpHI, TMOHUMAHHUE BIUSHUS COIUATHHO-DKOHOMHUYECKHX IIPOIIECCOB Ha
COCTOSIHHE TIPUPOJTHON M COIMAIIBHON CPEJbI, OCO3HAHKE TJIO0ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM, OpUECHTAIIHSI Ha
MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHWM IS PEIIeHUs 3a/lad B 00JIaCTH OKpYKarolleh cpejibl, MIaHUPOBAHUE MOCTYIKOB U
OIICHKU UX BO3MOJKHBIX IMOCJIEACTBUH JIsI OKPYKAIOIIEH CpEebl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH W OOICCTBEHHOM
MIPaKTHUKH, TOHUMAaHKE MaTEMaTHICCKON HAyKU KakK c(hephbl 4eTOBEUECKOMN ACATEIHPHOCTH, ITAMOB €€ Pa3BUTH U 3HAYNMOCTH
JUTSL Pa3BUTHS ITUBUIIM3AINM, OBJIAJICHUE SI3bIKOM MAaTEMAaTHKW M MAaTEMaTUYeCKOW KYyJIbTYpOWl KaK CPEeICTBOM MO3HAHUS
MHpPa, TOTOBHOCTh OCYIIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATeIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
ba3oBble Jlornueckue JeiicTBUA:
BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECKHX OOBEKTOB, MOHATHUNA, OTHOIICHHH MEXIY
MOHATUSAMU, (HOPMYITUPOBATH OMpPEACICHUs MMOHATUH, YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS
1151 0000IIEHUS U CPaBHEHU S, KPUTEPHUH TIPOBOIUMOTO aHAIN3A,



BOCIIPUHUMATDH, (OPMYIMPOBATh W TPEOOPA30BLIBATH CYXKIEHUS: YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AUHUIHBIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuHUsi B (pakTax, NAaHHBIX, HAOMIOACHUSX H
YTBEPKJICHUSX, TIpeIIaraTb KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUMH;

JieJaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U UHIYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3AKITIOUECHUIA
10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENILHO JJOKA3aTEIhLCTBA MAaTEMATUUECKUX YTBEPKACHUH (IIPSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh
apryMeHTaIuIo, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXCHUS U BBIBOJIbI;

BBIOMpATh CHOcO0 pelieHus ydeOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB PEIIEHUs, BHIOMpaTh Hauboliee
MOAXOIAIINNA C YYETOM CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCJEA0BATEIBCKUI MHCTPYMEHT IMO3HAHMS, (POPMYIHPOBATH BOIMPOCHI, (HUKCUPYIOIINE
MpoTUBOpEYHE, MPoOIEeMy, YCTAaHABIUBATh HCKOMOE U JAaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIECOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH
MaTeMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BRISIBICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSTENbHO (POpMyIUpOBaTh 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHMS,
OIICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00O0IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCa, & TAKXKE BBIABUTATH IMPEANOJIONKEHUS] O €ro Pa3BUTHM B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH Je(UIIUTH HH(POPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETAa HAa BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh WHGOPMAIIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHATM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH
MH(pOpMAIIUIO PA3IMUHBIX BUJIOB U (POPM MpECTABIICHHUS;

CTPYKTYypHUpOBaTh HH(DOPMAIIHIO, IPEACTABIATH €€ B pa3IUYHbIX popMax, WITIOCTPUPOBATH rpa)UuecKy;

OIICHUBATh HAAEKHOCTh HH(OPMAITUHU TIO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.



KoMMyHHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE Nl CTBHS

OO0menue:

BOCIIPUHUMATH U (hOPMYITUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHUSIMU U IEIAMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO
BBIpQKAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAYy pEIIeHUs 3aJaud,
KOMMEHTHPOBATH MTOJIYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYKICHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TeMbI, TPOOJIEMBbI, pEIIacMOM 3a1a4t, BEICKa3bIBaTh
U7CH, HaIlCJICHHBIC Ha ITOMCK PEIICHHUsS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB JHaora,
oOHapyKUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHH, B KOPPEKTHOU (hopme hopMyIMpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABISTh PE3YNbTATHl PEHICHUS 3a7add, SKCIEPUMEHTA, WCCIICAOBAHMS, MPOCKTa, CAaMOCTOATEIHLHO BBHIOMPATH
dbopmMart BBICTYIUICHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

COCTABJISITh IUIAH, QJITOPUTM PEHICHUS 3aJa4yd, BBIOMPATH CIOCOO pEIICHHS C Y4ETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

BJIQJIETh HABBIKAMH TTO3HABATEILHOMN peIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUN U MBICIUTEIIBHBIX MTPOIIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca W pe3ybTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYThH MPU PEUICHUU 3a/1a4Hl, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA
OCHOBE HOBBIX O0CTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIMHOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHME pe3yJibTaTa IEIU W YCJIOBUSM, OOBSCHITH MPUUYUHBI JOCTIXKEHUS WU HEJOCTUKEHUS
PE3YNTATOB JIEATEILHOCTH, HAXOIUTH OIINOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:



MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHAMBUAYAIbHON pabOTHI MpU PElICHWH Y4YeOHBIX 3anad,
MPUHUMATD I€JIb COBMECTHOM NIEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, paclpeaesTh BUABI padorT,
JI0OTOBapUBATHCA, 00CYKAATh MPOIECC U pe3yabTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (popMax paboTel (00Cyk1eHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIEC), BHITIOIHSTh
CBOIO 4aCTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAJIa B
OOIIHI MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K koHiy o6yuenus B 10 kiacce oOydaromuiics MOTyYUT CIAEAYIONIME MTPEAMETHBIC PE3yIbTaThl M0 OTACIBHBIM TeMaM
paboueit mporpaMmbl yueOHOTo Kypca «Anredpa u Hayalla MAaTEeMaTUYECKOTro aHaInu3ay:

Yucsa v BBIYMCICHUSA:

CBOOOJIHO OMNEPUPOBATh MOHITUSMU: palMOHAIBHOE YMCIIO, OECKOHEYHas Tmepuoauydeckas ApoOb, MPOLECHTHI,
HMppalMOHAIBHOE YHCIIO, MHOYKECTBA PALIMOHAIIBHBIX U ICMCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIBLHOTO YUCIA;

IPUMEHSTH APOOU U MPOIICHTHI JUIsl pEHICHUS TPUKIIAJAHBIX 3a71a4 U3 PAa3IMYHbIX OTpaciieil 3HAHUM U peabHOU KU3HH,

MPUMEHSTh TPUOTNKEHHBIC BHIYUCIICHHUS, IPABUIIA OKPYTJICHUS, MPUKHUIKY U OIEHKY Pe3yJibTaTa BHIYUCIICHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM, HCIO0JIb30BaTh MOAXOIAUIYI0 (opMy 3amucu
JNEUCTBUTENBHBIX YUCEN JJIsl PEUICHUS TPAKTUYECKUX 3a/1a4 U TIPEACTABIICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: APU(DMETHUECKUI KOPEHb HATYPAJIbHON CTENICHHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUIAMH: JIOTapU(PM UKcIia, IECITUUHBIE U HATYpaJIbHbBIC JTOTapU(MBI;

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'E€HC YUCJIOBOTO apTyMEHTa;

ONIEPUPOBATH MOHATUSIMU: APKCUHYC, aDKKOCUHYC U apPKTAHT€HC YHCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJILHBIC YPABHEHUS U YpaBHCHUS -
CJIEJICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;



NPUMEHSTh Pa3IUYHbIE METOJbl PEUICHUS PAMOHANBHBIX U TPOOHO-PALMOHANBHBIX YPABHEHHUM, MPUMEHSATH METOJ
VMHTEPBAJIOB JIJIs1 PELIECHUs HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJIHOM MEPEMEHHOM, MHOTOWIEH C LEIbIMU KOd(hdUIIMEHTaMH,
KOPHU MHOTOWIECHA, MPUMEHATH JIECJIICHHE MHOIOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Tteopemy Buera s
pelIeHns 3a/1a4;

CcBOOOJHO OMEpPUPOBATH MOHSATHUSIMHU: CUCTEMa JIMHEWHBIX YpaBHEHUU, MAaTPHIIA, OMPEACIUTEIb MATPULBI 2 X 2 U €ro
F€OMETPUYECKUN CMBICII, MCIIOJb30BaTh CBOWCTBA OMNPEACIUTENS 2 X 2 JUIsi BBIYMCICHUS €r0 3HAYCHWS, NPUMEHATH
ONPENEIIUTENN ISl PEIICHUSI CUCTEMbI JIMHEWHBIX YPaBHEHHI, MOJEIUPOBATh PEAJIbHbIE CUTYallUH C MOMOLIBIO CHUCTEMBI
JIMHEWHBIX YpPaBHEHUH, HCCIEN0BATH IIOCTPOCHHBIE MOJEIH C IIOMOLIBIO MATpPUL] U OIpENAEIUTENCH, UHTEPIPETUPOBATD
ITOJTyYEHHBIA PE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU AJIA IPeoOpa30BaHMS BhIPAXKEHUM;

BBITNOJIHATH IPEOOPA30BAHUSI YUCIOBBIX BBIPAXKEHHUM, COJIEPIKALINX CTEIEHH C PAlMOHAJIBHBIM I10Ka3aTeleM;

UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB AJis IpeoOpa3oBaHus JOrapu(pMUIECKUX BbIPAKEHUM;

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: UPPALIMOHAIIbHBIE, IOKAa3aTeNbHbIE U JOrapu(MUUYECKUE YpaBHEHUS, HAXOAUTh UX
pELIEHNs C IOMOIIBIO PABHOCUJIBHBIX MEPEXOJ0B UIN OCYLIECTBIISAS IPOBEPKY KOPHEW;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJIbI JIs MPE0OPa30BAHMS TPUTOHOMETPUUECKUX BBIPAKEHUH;

cBOOOZIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPUMEHATh HEOOXOAMMbIE (DOPMYJbl s
pELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJEJIMPOBATh PEAbHbIE CUTYAI[UU Ha A3BIKE aJIreOphl, COCTABIATh BBIPAXKECHMS], YPABHEHMSI, HEPABEHCTBA 10 YCIOBUIO
3a/1ayu, UCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa anreOphl.

DOyHkuMU ¥ rpapukm:

CBOOOJTHO ONEPHPOBATH TOHATHAMHU: (GYHKIHUS, CHOCOOBI 3anaHus (QYHKIHH, B3aUMHO OOpaTHble (DYHKITUH,
KOMITO3UIIHS GYHKITUHN, TpaduK (HyHKIIUH, BBITIOIHATH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJHO OIEpPUPOBATH MOHATUSMHU: OOJACTh ONPENEICHUS W MHOXXECTBO 3HAYeHUH (GYHKUMU, HYIU (DYHKIUH,
MTPOMEKYTKN 3HAKOIIOCTOSIHCTBA,



CBOOOZHO ONEpUpPOBaTh MNOHATUSAMH: UYETHbIE M HEUETHbIE (PYHKIHMH, MEPUOIUYECKUE (YHKIUHU, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl M MHUHUMYMBbl (YHKIUH, HauOOJbIIEe W HAUMEHbIee 3HaueHWE (YHKIMU Ha
IPOMEKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTETICHHAs (YHKIMS C HATYypajJbHBIM M ILI€JIbIM MOKa3aTejaeM, rpaduk CTeleHHOU
GyHKIIUM ¢ HaTypaJdbHBIM M IIENIBIM TOKa3aTeleM, rpa@uK KOpHS N-Oi CTENeHW Kak (PYHKIMH OOpaTHON CTEHEeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

ONEpUpPOBATh TOHATUAMU: JMHEWHAs, KBaJpaTHUHas W APOOHO-THMHEWHas (YHKIUHU, BBIIOJHATH 3JIEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX rpauKoOB;

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTeabHas M Jjorapupmuyeckas (QyHKIMH, UX CBOICTBa W rpadukwy,
MCIIOJIb30BaTh UX TpadUKH JJIsl pEIICHNUS YPAaBHEHMUIA;

cBOOOHO OTIEpUPOBATH MOHATHSAMH: TPUTOHOMETPUUYECKASI OKPYKHOCTD, OTPEICIIEHNE TPUTOHOMETPUUECKUX (QYHKITHIA
YHCJIOBOTO apryMEHTa;

UCIOJb30BaTh rpauku (GyHKUUN JUIsl UCCIIEJOBAHUS IPOLECCOB M 3aBHUCUMOCTEM NpU pEelIeHMH 3a7ad U3 APYTUX
y4eOHBIX MPEAMETOB U PEaJIbHON KU3HU, BhIpAXKaTh (JOPMYyJIaMU 3aBUCUMOCTH MEKY BETUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHaju3a:

CBOOOJHO OINEpUPOBATh MOHATHAMU: apupMeTHyYecKas M TreoMeTpuueckas mIporpeccusi, OECKOHEUHO YObIBaroIas
reoMeTpuyecKas Mporpeccus, JMHEHHBIN U SKCIIOHEHIIMATIBHBIA POCT, (hOpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEACTABIICHUE
O KOHCTaHTE;

MCIIOJIb30BaTh MIPOTPECCUH JIJISl PEIICHHSI PEANIbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa;

cBOOOJHO ONEpUPOBATh MOHATUSMHU: TIOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/1aHUs TOCIEI0BATEIILHOCTEH, MOHOTOHHBIEC U
OTpaHUYEHHBIC TIOCIIEA0BATEIHLHOCTH, IOHUMATh OCHOBBI 3aPOXKIACHHSI MaTEMaTHYECKOTO aHAIM3a KaK aHaIn3a 0ECKOHEYHO
MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHSATUSMU: HETIPEPHIBHBIC (DYHKITMN, TOUYKH pa3pbiBa Tpaduka (QyHKIMH, aCUMITOTHI Tpaduka
dynxumm;

cBOOOHO OTIEpUPOBATH MOHATHEM: (QYHKITUS, HEMPEPBIBHASI HA OTPE3Ke, MPUMEHITh CBOMCTBA HETIPEPHIBHBIX (DYHKIINH
IUIS peIlieHus 3a/1a4;



cBOOOZHO OMEpUPOBATH MOHATUSAMU: TIEPBasi U BTOpasi MPOU3BOAHbBIE (QYHKINH, KacaTeabHas K rpaduky QyHKIUY;

BBIYUCTISATh MPOU3BOJHBIE CYMMBI, NMPOU3BEACHMS, YACTHOTO M KOMIIO3HMIIMU JBYX (YHKIIMH, 3HATh MPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIIN;

UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKHI CMBICI IPOU3BOAHON AJIs PELLICHUS 3a/au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN aIlllapar JUisl ONMMCAHUs PEABHBIX IPOLIECCOB U SIBICHUM, IIPU PELICHUN
3aJa4 U3 Ipyrux y4yeOHbIX IPEAMETOB;

CBOOO/JIHO ONEpUPOBATh MOHATHSIMH: OIpPEAEICHUE, TEOpEMa, ypaBHEHUE-CIIEJICTBUE, CBOMCTBO MaTEeMaTHYECKOIO
00BEKTa, T0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS 1 HEPABEHCTBA.

K koHiy o0yuenus B 11 kiacce oOydaromuiics MOMYYUT CAEAYIOIINE MTPEAMETHBIE PE3YyJIbTaThl M0 OTACIBHBIM TEMaM
paboueii mporpaMMbl y4eOHOTO Kypca «Anredpa u Hauyajla MaTeMaTHYeCKOTO aHaJIN3a:

Yucia 1 BIYUCICHHUA:

CBOOOZIHO ONEpUPOBATH IOHATUSMHU: HATypaJbHOE W LEJIO€ YHCIIO, MHOXKECTBAa HATypajbHBIX M LEJbIX YHUCEN,
WCIIONB30BaTh NMpU3Haku AenuMocTy nenbix uyucen, HOJ[ m HOK HarypanpHbIX umcen sl pemeHus 3anad, TPUMEHSTh
anroput™ EBkinpaa;

cBOOOIHO ONEpHUPOBaTh MOHITHEM OCTaTKa MO MOJYJIO, 3alIUChIBATh HATYpaJibHbIE YKCIIa B PA3IMUHbIX MO3UIIMOHHBIX
CUCTEMaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOMKECTBO KOMIUIEKCHBIX YHUCEN, MPEICTaBIATh
KOMILJIEKCHBIE YHCJIa B aIre0OpanyecKol U TPUTOHOMETPUYECKON (opMe, BBIMOIHATh apu(PMETHUECKUE ONEepalui ¢ HUMHU U
M300pakaTh HA KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHATHIAMH: UppallMOHATIbHbIE, TOKA3aTENbHbIE U JOrapu(MUYECKUe HEPABEHCTBA, HAXOIUTh
UX PEIIEHUS C TOMOIIBIO PABHOCHIBHBIX NTEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOPHEN NP pElICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;



CBOOOJIHO OIEpPUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIWMBIE (OPMYIBI st
pEIIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBAThH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB, PABHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIICJICTBHS], HAXOJIUTh PELICHUS] CUCTEMBI U COBOKYITHOCTEN PAllMOHAJIbHBIX, UPPALIMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHCHUI 1 HEPABEHCTB;

pemaTh paroHalbHEIE, UPPAMOHATIBHBIC, TIOKa3aTeIbHbIC, JTOTapU(PMUIECKUE U TPUTOHOMETPUUIECKAE YPAaBHCHHS U
HEPABEHCTBA, COJICPIKAIINE MOYJIN U MTAPAMETPHI;

OPUMEHSTH Tparueckre METOIbI JIJIsl PEIICHUS YPABHEHUN U HEPABEHCTB, a TAKXKE 3aJ1a4 C [apaMeTpamu;

MOJIEJIUPOBAaTh pEaibHbIE CHUTYallUd Ha S3bIKE aiareOphbl, COCTaBIATH BBIPAKECHUS, YpPaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbI IO YCJOBHIO 3aJadyd, HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C UCHOJIb30BAaHUEM ammnapara aiareopsl,
WHTEPIPETUPOBATH MOTYUYECHHBIN PE3YJIbTAT.

DOyHKUUM U Tpaduku:

CTpPOUTH TpaPUKKA KOMIIO3UIIMK (PYHKIIUH C MOMOIIBIO 3JIEMEHTAPHOIO HCCIEAOBAHUS M CBOMCTB KOMIIO3UIIMU JBYX
bynxmii;

CTPOUTH T€OMETPUUECKUE 00pa3bl YpaBHEHUN W HEPABEHCTB HA KOOPJMHATHON IJIOCKOCTH;

CBOOO/HO OTNEPUPOBATH MOHATUSAMU: TPpaQUKUA TPUTOHOMETPUUECKUX (DYHKITUH;

OPUMEHSATH (GYHKIUU JJIST MOJICTTUPOBAHMS M UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.

Havana MareMaTH4eCKOr0 aHAIM3A:

HCIIOJB30BaTh MPOU3BOIHYIO JI UCCIIEIOBaHUS (DYHKIIUA HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaxOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HaUCHUs (PYHKIIMU HEMIPEPHIBHOM HA OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKICHUS HAWJIYUIIErOo PEIICHUS B MPHUKIATHBIX, B TOM YHCJE COLMAIbHO-
PKOHOMHUYECKHUX, 3a/1aUax, JJIsl ONpe/eIeHUs] CKOPOCTH U YCKOPEHHMsI MPOIIecca, 3aJaHHOTO (GOpMYIIoN UiTH TpaduKoM;

CBOOOJTHO OTEpPUPOBATH TMOHATHUAMH: TIEPBOOOpa3Has, OMPEACNEHHBI WHTErpall, HaxXOJIWUTh TEPBOOOpa3HBIC
AJIEMEHTAPHBIX (QYHKIMI U BEIYUCIIATH HHTErpai no Gpopmyse HeroToHa-JIeitOHua;

HAXOJIUTh TUIOIIAIU TIIOCKUX (GUTYP ¥ OOBEMBI TEJI C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHIH Ha MPUMEPE COCTABICHUSI MU PEpEeHITNATBHBIX YPaBHEHU;



peuiats IMPHUKIAAHBIC 3aJa4H, B TOM HYHCJIC COLNUAIIBHO-OKOHOMHYCCKOTIO H (bI/IBI/I‘-IeCKOFO XapakTepa, CpcACTBaMU
MaTEMaTH4YCCKOI'O aHajin3a.



TEMATHYECKOE IINTAHUPOBAHHUE

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




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKCHHIA,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITTOHATEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa u rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa Jorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHuil: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOIHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxaenne HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

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

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

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

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




17 Kommosurus ¢pyHKImi

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

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

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JIeliOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

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

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

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

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

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

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

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

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

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie yncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

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

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

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

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

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

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

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

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

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

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




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

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

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckue CHCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

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

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06061IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

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

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

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

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

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

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

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

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

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

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
10 KJTACC
Kon N .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHl OCBOEHHS OCHOBHOI 00pa30BaTeJbHOI NPOrpaMMBbI CPeIHEro 001Iero
nmposepsieMoro Spasopanms
pe3yJabTara
1 Yucrna v BEIYHACICHUS
11 OmnepupoBaTh MOHATUSAMH: PAIIHOHAIEHOE U ICHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M IECTUYHAS APOOB, IPOLIEHTHI
1.2 BeimonHATE apudmMeTHuecKre onepanuy ¢ pauoHaIbHBIMU U JEHCTBUTEILHBIME YHCIAMU
13 BI:IHOJIH?[TI)U npUOIMKEHHBIC BBIYUCICHHS, WCIONB3Ysl TpPaBWIa OKPYIJICHUS, NENaTh NMPUKUAKY U OLEHKY pe3yibTaTa
BBIYUCIICHUH
OnepupoBaTh NOHATUSMU: CTENEHb C LEJIBIM IIOKa3aTeleM, CTaHAapTHas GopMa 3aluch JeHCTBUTENBHOIO YHCIA, KOPEHb
1.4 HATYpaJIbHOH CTENCHM; UCTIOI30BaTh MOAXOISAIIYI0 (GOPMY 3alHCH JACHCTBUTEIBHBIX YHCEN IS PEHICHHUS TPAKTHIECKUX
3aJa4 ¥ MPEJICTaBICHUS TaHHBIX
15 OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC U TQHT€HC MPOM3BOJBHOTO YIJIa; UCIOJIb30BaTh 3alKCh MPOU3BOJIBHOIO yIila
' yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE (DYHKIUH
2 VYpaBHeHUs 1 HEpaBEHCTBA
91 OnepupoBaTh HOHATHAMU: TOXKJECTBO, YpaBHEHHME, HEPABEHCTBO, LIEJIOE, PAlMOHAIbHOE, MPPALMOHAIBHOE YypaBHEHUE,
HEPaBEHCTBO, TPHTOHOMETPHUECKOE YPAaBHEHUE
2.2 Brimonnate npeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAXKEHUH U peliaTb TPUTOHOMETPUUYECKHE YPAaBHEHUS
53 BrimonHaTe peoOpa3oBaHus MENbIX, pauHOHzim)me Y MPPAMOHATBHBIX BBIPAKCHUIA W PEIIaTh OCHOBHBIC THIIBI IEJBIX,
palMoOHATFHBIX U UPPAIMOHATILHBIX YPAaBHEHUH 1 HEPABEHCTB
2.4 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JUIS PEIIEHUS MaTeMaTHUeCKUX 3a/a4 M 337134 U3 Pa3IUYHbIX oOjacTedl HayKu U




pEATbHOM )KU3HU

MOI[GJ'II/IpOBaTI) PCAIbHBIC CUTyaluu Ha SA3BIKC aHFC6pBI, COCTABJIAATh BBIPpAKCHUA, YPAaBHCHUS, HCPABCHCTBA 110 YCIIOBUIO

23 3aJ]a4uM, UCCIIEIOBATh MIOCTPOCHHbIE MOJIENIU C UCIIOJIb30BAaHUEM allllapaTa aareopbl
3 OyHKIUYT U TpapUKU

31 OnepupoBaTh NOHATUAMU: (QYHKIMS, CIOCOObI 3agaHus (YHKIUHU, OOJAacTh OIpeIeieHHs] U MHOXKECTBO 3HAYCHHIA

¢bynkuuu, rpadpuk GyHKIMH, B3AUMHO 00paTHBIE (PYHKIHH

3.2 OnepupoBaTh NOHATUSAMH: YETHOCTh U HEUETHOCTD (DYHKIIMU, HYIH (PYHKUINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA

3.3 Hcnonp3oBatk rpaduku GyHKIUHA 11 pelieHus ypaBHeHUN

3.4 Ctpouts u untath rpaduku JMHEHHON (YHKIINH, KBAIPATUUYHON (PYHKIIUU, CTETIEHHON (YHKIIMHU C IIEJIBIM ITOKa3aTelIeM

35 Hcnonp3oBatk rpaduku GyHKIMHA U UCCIIETOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TP pEIIeHUH 3a/1a4 U3 APYTUX y4eOHBIX
' IIPEIMETOB U PEaNIbHOM KU3HHU, BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTU MEX]ly BEIMUYMHAMU
4 Hauana marematnyeckoro aHnammsa

4.1 OnepupoBaTh MOHATUSAMH: TTOCIIEAOBATEILHOCTD, apu(pMeTHIECKast 1 TeOMETPUIECKast IPOTPECCUu

49 OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaIOlash TeoMeTpuYeckash Nporpeccusi, cymma OEeCKOHEYHO YObIBarouiei
' FE€OMETPUUECKOM IPOTrPECCUU

4.3 3anaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCO0AMHU

4.4 Hcnonb30BaTh CBOKCTBA MOCIEA0BATEILHOCTEN M POTPECCUI JIJIS1 PEUIEHUS PEalbHBIX 3a/a4 MPUKJIIAHOIO XapaKkTepa
5 MHosxecTBa U JIOTHKA

5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, OTIEpPAIIUN Ha/l MHOYKECTBAMHU

5.9 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN alapar s ONMMCAHUS PEaIbHbIX IPOLIECCOB U SIBJICHUM, IPH PELLICHUH 3a]a4
' U3 APYrux y4eOHBIX MPeIMETOB

5.3 OnepupoBaTh NOHATUSAMU: OIIpeNIETICHUE, TEOpEMa, CIEICTBUE, 10Ka3aTEIbCTBO

11 KITACC




Kon

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM 06pa3OBaTean0ﬁ nmporpaMmmabl CpeaHETro OGIIICFO

NPOBEPsIEMOro
o0pa3oBaHuM
pe3yJbTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh NMOHATHUAMHU: HATypaJbHOE, LIEJI0O€ YHUCIIO; MCIOJb30BaTh MPHU3HAKM JEIMMOCTH LIEIbIX YUCEN, pa3jIokKeHHe
Yuciia Ha IPOCThle MHOXKHUTENH Ul PELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTEIEM
1.3 OnepupoBaTh MOHATUAMMU: JIOTapu(M YUCIIa, IECATUUHBIE U HaTypaIbHbIE JIOrapu(MBl
2 VYpaBHeHUs U HEpaBEHCTBA
91 [TprMeHsTH CBOMCTBA CTENEHM Ul NMPeoOpa3oBaHUs BbIPAXKEHUH, ONEPUPOBATh MOHATHAMM: I1OKa3aTebHOE ypaBHEHHUE U
' HEPaBEHCTBO; PEIIaTh OCHOBHBIEC TUIIBI IIOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABECHCTB
59 BbimonHATe npeoOpa3zoBaHMs BBIPDAKEHHH, COAEpKAIIMX JIOrapu(Mbl; ONEpUPOBAaTh MOHATHAMU: JiorapupMuyecKoe
yYpaBHEHHME U HEPABEHCTBO; pelliaTh OCHOBHBIE THUIIbI JOrapU(MHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoauts penienust npocTeHInX TPUTOHOMETPUYECKIX HEPABEHCTB
54 OnepupoBaTh HNOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHUI U €€ pelleHHe; UCIOb30BaTh CUCTEMY JMHEWHBIX ypaBHEHUN
' JUIS PEeLIeHUs IPAaKTHYEeCKUX 3a/1a4
2.5 HaxonuTh pemeHust npocTeHImX CHCTEM U COBOKYITHOCTEN pallMOHANIbHBIX YPABHEHUI U HEPAaBEHCTB
26 MonenupoBaTh pealbHbIe CHUTYallud Ha SI3bIKE alreOphl, COCTABIISATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI I10
YCIIOBUIO 33]1a4M, UCCIIE0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM alllapara ajareopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHIMU: NTEPHOANYECKAs PYHKIIUS, TIPOMEKYTKA MOHOTOHHOCTH (PYHKITUH, TOUYKH dKCTpeMyMa (pyHKITUH,
3.1 HanOoJIpIIIee M HAaMMEHbBIIIee 3HAaYeHUs! (DYHKIIMU Ha TIPOMEXYTKE; UCTIONB30BaTh UX JUIS UCCIICAOBAHUS (PYHKIINH, 3alaHHON
rpaduxkom
3.9 OmnepupoBaTh noimTHﬂMH: rpaduKu MoKa3aTeIbHOM, norapn(bMqucxovﬁ ¥ TPUTOHOMETPUYECKHUX (DYHKIIHMIA; H300pakaTh UX
Ha KOOPJMHATHOW TUTOCKOCTH Y UCTIOJIb30BaTh IS PEIICHHUS YpaBHEHUH M HEPABEHCTB
3.3 N306paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaMKM JTHUHEWHBIX YpaBHEHUH M HCHOJIB30BATh UX JUIS PELICHHUS CHUCTEMBI




JIMHEUHBIX YPABHEHUN

3.4 Hcnonws3oBath rpaduku QyHKIUN A UCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEN U3 JPYTUX YUeOHBIX TUCIUILIUH
4 Hauana matemaTudeckoro aHaausa

41 OnepupoBaTh NOHATUSIMU: HEMPEpbIBHASA (PYHKIIMS, TPOU3BOAHAS (QYHKIMH; NCIOIB30BaTh F€OMETPUUECKUNA U (hU3HUECKUN
' CMBICTT POU3BOAHOM AJIsl PEeLICHUS 3a7a4

4.2 HaxoauTb npou3BoAHbIE 371€MEHTAPHBIX (PYHKIIHA, BEIUUCIISATH IPOU3BOIHBIE CYMMbI, IPOU3BEICHUS, YACTHOTO (DYHKUIUN

43 Hcnonp3oBaTh MpOM3BOAHYIO ISl MCCIENOBaHUS (YHKIMA Ha MOHOTOHHOCTh M OKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl
' UCCIIEIOBAaHMS K MMOCTPOSHHIO IPahuKoB

44 Hcnonp30BaTh MPOU3BOAHYIO JJS HAXOXACHHUS HAWJIY4llIero pEHIeHUs B TNPUKIATHBIX, B TOM YHCIE COIHMAIBHO-
' SKOHOMHYECKHUX, 33/1a4ax

4.5 OnepupoBaTh MOHATUSAME: IEPBOOOPa3HAast U MHTETpaJl; IOHUMATh T€OMETPUYECKUH 1 (PU3NIECKHIA CMBICII HHTETpaa

4.6 Haxoauts nepBooOpa3Hble 2IeMEeHTapHbIX (DYHKIUN, BEIYUCISATH UHTErpa 1o ¢popmyine Horotona — Jleitonuia

47 Pemate mpukiagHble 3amaud, B TOM YHCIIE CONMAIBHO-DKOHOMHUYECKOTO W (U3WYECKOTO XapakTepa, CpelCTBaMH

MAaTEMATUYCCKOI'O aHaJIM3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Koxn
1 Yucna v BIYMCIECHUSA
Panmonaneubie uncna. OOBIKHOBEHHBIC M JICCATUYHBIC JIPOOW, MPOICHTHI, OSCKOHEYHBIC MEPHOIUYCCKHE NPoOu. ApudmeTHueckue
11 Olepalyu C palMOHAIbHBIMU UYHUCIIAMH, MIPEOOpa30BaHUs YMCIOBBIX BbIpaKeHUH. IIpumeHeHue npobell M MPOLEHTOB Ul PELICHMS
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHBIX OTpaciiell 3HaHUHI U pEaJIbHOM JKU3HU
12 JeiicTBuTenpHble Yncia. PanuoHanbHBIE M HPPAMOHANBHBIC YHCTIa. APH(PMETHYECKHE ONEpaluu C JIEHCTBUTEIBHBIMH YHCIAMH.
' [IpubnuxEHHBIE BEIYUCIICHNUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA PE3yJbTaTa BHIYMCICHUI
13 Crenenb ¢ 1ensiM nokaszareneM. CtanaapTHas Gopma 3anucu JedcTBUTeNbHOro yncna. Mcenons3oBanue noaxoasmeil GpopmMel 3anucu
' JENCTBUTENBHBIX YUCEN IS PELICHMSI IPAKTUYECKUX 3a/1a4 U ITPEICTaBICHHS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleficTBus ¢ apupMeTHUeCKUMH KOPHIMHU HATypalbHOW CTENIEHU
1.5 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOpPa30BaAHUS
2.2 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITbI
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. MeTo | HHTEPBAJIOB
2.4  Pemienue nenbx U ApoOHO-PAIIMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Pemrenne nppalinOHAIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6  Pemenue TpUrOHOMETPHUUECKUX ypaBHEHUN
2.7 [TpumeHeHre ypaBHEHUI 1 HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3JInYHbIX 00J1acTeil HAyKU U peaibHOU KU3HU




3 OyHKIUYN U TpapUKU
3.1 ®dyHKU, crocoObl 3ananus GyHkiuu. ['paduk dynkimuu. B3anmuo obpatHbie GyHKIIUN
3.2 Ob6nactp ompezereHUus U MHOXeCTBO 3HaueHUi (QyHkiuu. Hymu ¢ynkumu. IIpomexyTku 3HaKONOCTOSHCTBA. YUETHBIE W HEUETHBIC
' GyHKIUH
3.3 Crenennas GyHKIUS C HaTypaJlbHBIM U LIeJbIM MToKazaresneM. E€ cBoiicTBa u rpaduk. CoiicTBa 1 rpaguK KOpHS N-0if CTENEHH
3.4 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIHUNA YUCIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCEA0BaTEIbHOCTEH. MOHOTOHHBIE IOCTIEI0BATEILHOCTH
Apudmerndeckass U TeoMeTpHuUecKas nporpeccuu. beckoHewHo yObIBaromas reoMerpudeckas mporpeccus. Cymma OeCKOHEYHO
4.2 yObIBaroleil reoMmerpuueckoi nporpeccun. @opmyiia CII0XKHBIX HPOLEHTOB. VMcnonp30BaHue Nporpeccuu sl pelieHUs pealbHbIX
3a/1a4 PUKJIAJAHOTO XapakTepa
5 MHosxecTBa U JIOTUKA
51 MHoOXxecTBO, onepaiuu HaJl MHOXXecTBamu. Juarpammel Ditniepa — Benna. [IpuMeHeHne TeOpeTUKO-MHOXKECTBEHHOTO arapara s
' OTMHCAHUS PeATIbHBIX MPOIIECCOB U SBJICHUM, TP PEIICHUH 33]a4 U3 IPYTUX YYEOHBIX MPEAMETOB
5.2 Ornpenenenne, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnble u niensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenens ¢ palMOHaIbHBIM NOKa3areneM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uncna. [lecAaTndHble U HATYypaJlbHbIE JOTapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpeoOpazoBanue BBIpaXKEHU, COAECPIKAIMX JIOTApU(HMBI




2.2

[IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM

2.3 ITprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA

2.6 CucreMbl TUHENHBIX YpaBHEHUN. Perienne npukiIagHbIX 3a7a4 ¢ IOMOILBIO CUCTEMBI TMHEUHBIX YpaBHEHUN

2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUU U HEPABEHCTB

58 [IpumeneHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMAaTHYECKHUX 3a/ad M 3a/a4 W3 Pa3IUYHBIX 00JacTell HayKu U
' peabHOM KU3HH
3 @yHKIMU U TpaduKu

31 Oynkuus. [lepuoanueckue Gpynkiuu. [lpomexxyTku MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYMbI pyHKUuu. Hanbonbmee n
' HalMeHbllIee 3HaueHue (PyHKIMH HA IPOMEXYTKE

3.2 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu

3.3 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku

3.4 Hcnonp3oBanue rpagukoB GyHKIMNA IS pEHICHUS] YPAaBHEHUH U JTMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB GyHKIUI U UCCIe10BaHUs IPOLIECCOB U 3aBUCUMOCTEN, KOTOpPbIE BOSHUKAIOT IPU PEIIEHUH 3aJa4 U3
' JPYTUX y4EOHBIX MPEIMETOB U peaIbHOM JKHU3HU
4 Hauvana maremMaTnyeckoro aHaamsa

4.1 HenpepriBable pyHKIIMU. MeToa HHTEPBAJIOB /JIsl PELICHUS] HEPAaBEHCTB

4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GpU3NIECKUN CMBICT TPOU3BOTHON

4.3 [IpousBoniHbIe 31€MEHTApHBIX PYHKIMNA. DPOPMYIIbl HAX0XKACHUS IPOU3BOJHON CYyMMBI, IPOU3BEICHUS U YaCTHOTO (QYHKIUI

44 [IpuMeHeHHe NPOU3BOJHONW K HCCIEAOBAaHHIO (YHKIMI Ha MOHOTOHHOCTb W O3KCTpeMyMbl. HaxokneHue HauOoOJbIEro u
' HaMMEHBIIIET0 3HaYeHUs! (PYHKIIUU Ha OTpE3Ke

45 [TprMeHeHre POU3BOIHOM JIUIsl HAXOXKJIEHUS! HAMTy4lIero peuieH s B MPUKIaJHBIX 3aJa4ax, Jjs ONpeaeseHus] CKOPOCTH IMpoliecca,

3aJaHHOTO (POPMYJION MK rpaduKOM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
4.7 WuTterpan, ero reomerpuyeckuii u pusudeckuil cMpici. Boruncinenue uarerpana no ¢popmyne Hetotona — JleiiGnuna




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3y/JbTaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
cpeiHero oouero o0pazoBaHus

Bnanenne meromaMu 0Ka3aTeNbCTB, aNTOPUTMAMM pEIICHUS 3agad; yMeHue (OpMYJIHpOBaTh M ONEPUPOBATH
HNOHATUAMM: OIIPENEICHUE, aKCHOMa, TEOpEMa, CIIEJCTBUE, CBONCTBO, IPU3HAK, NOKA3aTEIbCTBO, PAaBHOCHJIbHbBIE
(GOpMyYITHPOBKH; TPUMEHATh UX; YMEHHE (OPMYIUPOBATH 0OPATHOE U MPOTHBOIIOIOKHOE YTBEPKICHHUE, TPUBOAUTH
IPUMEpPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ] MAaTeMAaTUYECKOM HWHAYKLHH; IPOBOIUTH [OKa3aTEIbHbIE
paccyXJIeHHsl IIpU PEIICHUM 3a/ad, OLCHUBATH JIOTMYECKYIO IPAaBUJIBHOCTh PACCYKICHHUW;, YMEHHE OIEPHUpPOBATH
HNOHATHAMM: MHOYKECTBO, IIOJMHOXKECTBO, OIIEpPALllMM HAJ MHOXXECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETHKO-
MHO>KECTBEHHBIN aImapar Uil ONMCAHUS PEajbHBIX IPOLECCOB U ABJICHUN M IPHU PEIICHHUM 3a/1ad, B TOM YHUCIE U3
JIpyrux y4eOHBIX NpEeAMETOB; YMEHHME OINepUpoBaTh MOHATHSIMHU: rpad, CBA3HBIM rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMuHbIMU CIOCOOAMHU; MCIOIb30BaTh Ipadbl MpU pELICHUU

3aaad

YMmenune OIICPHUPOBATEL MOHATHAMU: HATYpPaJIbHOC YHCIIO, LCJIOC YUCII0, CTCIICHL C LOCJIBIM II0Ka3aTeJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCIICHb C pAlIMOHAJIBHBIM I10KAa3aTCJIEM, CTCIICHL C JIEHCTBUTEIILHBIM IIOKa3aTcCJIEM, JIOFapI/I(I)M
qucia, CHHYC, KOCHMHYC MW TaHICHC IIPOM3BOJBHOI0 4YHCIA, OCTATOK IO MOAYJIIO, paluOHaJIbHOC 4YHCIIO,
HPppalUOHAIIBHOC YHCJIIO, MHOXECTBA HATYPAJIbHBIX, MNCJIbIX, PallUOHAJIBHBIX, JIECTBUTEIBbHBIX quceil; yYMCHHC
HCIIOJIB30BAaTh IPU3HAKU AOCIIUMOCTH, HaMCHBIIHH O6HIPII>'I JCINUTCIIb U HAUMCHBIICC o6mee KpaTHOC, aJIrOpUuTM
EBknuma Ipu PpCeIICHHUU 3aJad; 3HAKOMCTBO C Ppa3JIUYHbIMU IO3UIOHUOHHBIMHU CHCTCMAMH CUYHUCICHUA; YMCHUC

BBITOJIHATH BBIYUCIIEHNE 3HAYEHUI U IIPpeoOpa3oBaHusl BbIpAXEHHUM CO CTENEHAMHU U Jorapudpmamu, npeoOpazoBaHus




JIpOOHO-PALIMOHANBHBIX BBIPAXKEHHUI; YMEHHE ONEpUpOBaTh MOHATHSAMU: IOCIEI0BATENbHOCTb, apudmernyeckas
nporpeccusi, reoOMeTpudecKas mporpeccus, 6eCKOHeUYHO yObIBaroIasi reoMeTpuyecKast MpOrpeccus; yMEHUE 33/1aBaTh
MOCIE0OBATEILHOCTH, B TOM YHCJIE C IOMOUIBI0 PEKYPPEHTHBIX (OpPMYIN; yMEHHE ONEpUpOBATh IOHATHSIMHU:
KOMILJIEKCHOE YHCIIO, CONMPSHKEHHBIE KOMILJICKCHBIE YHCIa, MOJIYJb M apryMEHT KOMIUIEKCHOTO 4yucia, opma 3amucu
KOMIUIEKCHBIX ~ 4Yucen  (FeoMeTpuueckas, TPUTOHOMETpUuYeckas U  ajredpanyeckas); yMeTb IPOU3BOJUTH
apudMeTHUeCKue EHCTBHA ¢ KOMIUIEKCHBIMU YHCIIaMU; IPUBOAUTH HMPUMEPHI HCIIOIB30BAaHHS KOMIUIEKCHBIX YHCET;

OTIepUpPOBATh MOHATUAMU: MaTpula 2x2 u 3X3, onpeaeauTellb MaTPUILIbI, TEOMETPUUECKUI CMBICI ONpEAeTUTENs

YMeHue  onepupoBarh  MOHATUSAMM:  palUOHAJIbHBIC,  HUPpPALMOHAIbHBIC,  IIOKA3aTCIIbHBIEC,  CTCICHHBIE,
JorapupMUUECKUE, TPUTOHOMETPHUYECKUE YPABHEHHS M HEPABEHCTBA, X CUCTEMBbI; YMEHUE ONEPUPOBATH MOHATUSIMH:
TOKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, YypaBHEHHME, HEPABEHCTBO, CHCTEMa YpPAaBHEHHH U HEPaBEHCTB,
PaBHOCHUIIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3siIMYyHBIX NPUEMOB; pELIATh YPAaBHEHMs, HEPABEHCTBA M CUCTEMBl C IapaMeTpOM; IPUMEHATh YpaBHECHUA,
HEPAaBEHCTBA, UX CUCTEMBI Ul PELICHUS MaTeMaTUYECKUX 3aJa4 U 3a]a4 U3 pa3IMyHbIX o0JjacTeld HayKu U peasibHOM

KHU3HHU

YMeHue omnepupoBaTh NOHATUAMU: (YHKIUS, YETHOCTh (QYHKIMH, HEPUOJAUYHOCTh (PYHKIMH, OrPaHUYEHHOCTh
(GYHKLIMM, MOHOTOHHOCTb (YHKLHH, SKCTpeMyM (YHKIMHM, HauOoiblllee M HaMMEHbIIee 3HAYeHHs (QYHKLUUU Ha
POMEXKYTKE, HEenpepblBHAsE (PYHKIMS, acUMOTOTHI rpaduka (QyHKIMM, NepBas U BTOpas MPOU3BOJHAs (YHKIUH,
reOMEeTpUYECKU M (PU3NUECKUIl CMbICT MPOU3BOIHON, IepBOOOpa3Hasi, ONpeAeaEHHbIN UHTErpal; yMEHHEe HaXOIUTh
aCUMITOTHI Tpaduka QYHKIMHM;, YMEHUE BBIYMCIATH NPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIUU
(GyHKLUH, HAXOJUTh ypaBHEHHME KacaTeJIbHOU K rpaduKy (QyHKIMM; YMEHHE HaXOAUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMHI; yMEHHE HCIOIb30BaTh MPOU3BOIHYIO JJIs MCCIEA0BaHUs (QYHKIHMM, HAXOAUTh HAaUOOJBIINE U HAUMEHbBIIINE
3HaYeHUs (QYHKUMNA; CTPOUTH TpaUKH MHOTOWIEHOB C MCIIOJIb30BAaHHEM ammapara MaTeMaTHYeCKOro aHalln3a;

MNPUMCHATE IMPOU3BOAHYIO [JIA HAXOXKACHUA HAWIYUIICTO PCIICHWA B INPUKIAAHBIX, B TOM YHCJIIC COLNHUAJIbHO-




SKOHOMUYECKHX M (PU3WYECKUX 3a7adax; HAXOIUTh IUIOMAAN U O0BEMBI (PUTYp C MOMOINIBI0 MHTETpaia; MPUBOJAUTH

IPUMEPbI MATEMAaTHYECKOTO MOICTHPOBAHUS C TOMOIIBIO TU(GEpeHINaTbHBIX YPaBHEHUN

YMeHue onepupoBarh MOHATHAMH: TpaduK GyHKUUH, oOpaTHas (GYHKIMSA, KOMIO3UIMS (yHKIMA, JWHEHHAs
GyHKIMS, KBagpaTHyHas (QYHKIHS, panuoHaNbHas (QYHKIHS, CTeeHHas (QYHKIHS, TPUTOHOMETpHYecKne (yHKINH,
o0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIMH, TIOKa3aTeNbHas U JiorapudmMuieckas GyHKIMHU; YMEHHE CTPOUTH rpaduku
U3y4YCHHBIX (YHKIHH, BBITOJIHATH IMpeoOpa3oBaHusl rpagukoB (yHKIUI, MCHOIB30BaTh TpadUKU IS U3ydCHUS
IPOLECCOB M 3aBUCHMOCTEH, IPU pEIIEHUM 3alad U3 APYTuX y4eOHBIX NPEIMETOB M 3ahad U3 PeallbHOH KU3HU;
BBIpAXKaTh (OPMYJIaMU 3aBUCHMOCTH MEX/y BEIMUMHAMU; MCIIOIb30BAaTh CBOWCTBA U TpauKu QYHKIMHI sl pELICHUS
ypaBHEHMIA, HEPABEHCTB M 3aJad C MapaMeTpaMH; M300pakaTh Ha KOOPIUHATHOW IUIOCKOCTH MHOXKECTBA PELICHUN

ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 337a4l PA3HbIX TUIIOB (B TOM YHCIIE€ HA MPOLEHTHI, JOJIM U YaCTH, Ha JABMXKEHHE, padoTy,
CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 33Jadd M3 OOJACTH YIpaBICHUS JTUYHBIMA M CEeMEHHBIMU (pUHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPAaBHEHHUs, HEPABEHCTBA M HUX CHCTEMBI [0 YCIOBUIO 3a/a4yd, UCCIEAOBATh IIOJIYyYEHHOE
pellleHHe U OLIEHMBATh IPABIONOA0OHOCTh PE3ylbTAaTOB; YMEHHE MOJEIUPOBATh peallbHble CUTYyallMM Ha S3bIKE
MaTE€MaTHUKH; COCTAaBJIATh BBIPA)KCHUS, YPABHEHMS, HEPABEHCTBA M MX CHCTEMBI 10 YCIIOBHIO 33J1a4d, UCCIIEI0BATH

MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allriapara anre6pbl, HHTCPIPETUPOBATDH HOJ'Iy‘-IGHHBIfI pe3yiabTar

YMeHnue OIICpHUPOBATH IMOHATHAMHU: CPCIAHCC apI/I(I)MeTI/IquKoe, MCHaHa, HauOOJIbIlIee U HaUMEHbIIICE 3HA4YCHUAA,
pasMax, JUCIICPCHsA, CTAaHAAPTHOC OTKJIOHCHHUE YHCIOBOIO Ha6opa; YMCHHUEC M3BJICKATb, MWHTCPIIPETUPOBATH
I/IH(l)OpMaI_II/IIO, MNpEACTAaBJICHHYO B Ta6n1/1uax, Ha JAauarpamMmax, l"pa(bI/IKaX, OTpaXXaroUlyro CBOMCTBA PCAIBbHBIX
mponeccoB n $IBJ'I€HI/II71; NpEaACTaBIATH I/IH(i)OpMaHI/IIO C IIOMOIIBIO Ta6J'II/IH W JuarpamMm; HCCICO0BATh CTATUCTUYCCKUC
JaHHBIC, B TOM YHCJIC C MPUMCHCHUCM rpa(bnqecm/lx MCTOHOB U 3JICKTPOHHBIX CPCICTB, Fpa(bI/I‘{eCKI/I HCCICA0BaTh

COBMECTHBIE HAOJIIOICHHSI C TIOMOIIBIO TUAarpaMM PAacCEMBAaHUS M JIMHEWHON PErpeccuu

YMeHue onepupoBaTh NOHATHUSIMM: CIYYalHBI OMBIT U CiIydailHOE COOBITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS;




YMEHHE BBIYHCIATH BEPOSATHOCTH C HMCHOJIB30BAaHHEM TIpaUUecKHX METOJO0B; HMPUMEHATH (OPMYJBI CIOXKEHUS W
YMHOXXEHUSI BEPOSITHOCTEH, (OpMYITy NOJHOW BeposTHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GOopMyIIBI; OLIEHMBATh BEPOSTHOCTU PEAIBHBIX COOBITHI; yMEHHE ONEpUPOBATh MOHATHAMH: CIy4aiiHas BEIWYMHA,
pacnpesielieHle BEpOATHOCTEH, MaTeMaTH4ecKoe OXHJaHWE, AUCIEPCHs M CTaHJapTHOE OTKIOHEHUE CIlydaiHON
BEJINYMHBI, (QYHKIIUH PACTIpesieNIeHHs W TUNIOTHOCTH PaBHOMEPHOTO, IIOKA3aTeIbHOTO 1 HOPMAJILHOTO PacHpe/ieIeHuil;
YMEHHUE HMCIIOJIb30BaTh CBOWCTBA M3YyUYCHHBIX pAcIlpeNeIeHUil A PelIeHUs 3aa4; 3HAKOMCTBO C MOHATHUSIMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BHIOOPOYHBIX MCCIECJOBAHH; YMEHHE MMPUBOIUTH MTPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX
Yrces B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATHIMH: COUETaHUE, TIEPECTaHOBKA, YHCIIO
COYETaHMH, YUCIIO TIEPECTAHOBOK; OMHOM HpIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DaKTHl M PACCYKICHUS IS
pemieHust 3ajad; OICHWBATh BEPOSTHOCTH pPEATbHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJIENb |

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IPAMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJia, INIOCKUI
YIOJI, ABYTPAHHBIN YroJyi, TPEXIPAHHBIA YroJy, CKPEUIMBAKOLIMECS MPSIMBbIE, NapAIUICIbHOCTh U MEPHEHIUKYISIPHOCTD
NPSAMBIX U IUJIOCKOCTEW, YroJl MEXIY INPSAMBIMH, YIOJl MEXAY IPSAMOW M INIOCKOCTBIO, YrOJlI MEXAY IIOCKOCTSMMU,
paccTosiHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXKIY MPAMBIMHU, PACCTOSHUE MEXKAY IUIOCKOCTSAMH; YMEHHE
UCIIONIb30BaTh TMPHU PEIICHUU 3a/ad U3ydyeHHbIe (aKThl U TEOpeMbl IUIAHUMETPUM;, YMEHHUE OIICHHBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIETO MUPA; CTPOUTh MATEMATUUYECKHUE MOJIETTH C MOMOIIBI0 T€OMETPUUECKUX TTOHATHI U BEITUYHH,

peliaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a]a4n

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMIAAL GUTYPBI, 00BEM (UTYpBl, MHOTOTPAHHUK, IPABUIBHBIM MHOTOIPaHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapaijenenunes, npusMa, nupaMmuaa, Gurypa u noBepXHOCTb BpAILIEHUs, LUIMHID,
KOHYcC, 11ap, cdepa, mionanb chepsl, mionaab MOBEpXHOCTH MUPaMUIbI, TPU3MbI, KOHYCa, LUIUHApA, 00bEM Ky0a,
IPSAIMOYTOJIBHOTO IMapajulelieNUIlela, NUpaMubl, IPU3MbI, LWIMHIpPA, KOHYyca, IIapa, pa3BEPTKa IIOBEPXHOCTH,

CCUCHU KOHYCa U HWJIHMHApPA, MapajuICIIbHBIC OCH WKW OCHOBAHWIO, CCUCHUC IIapa, IMJIOCKOCTb, KaCaromasacsa C(i)epbl,




HWIMH]Ipa, KOHYCa; YMEHHUE CTPOUTh CEYEHHUE MHOTOTPaHHHUKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPHI U IOBEPXHOCTH
BpallleHUsl, MX CEYEHHUs, B TOM UHUCJIE C IOMOIUBIO DBJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMEeTPUUECKUX (UTYpP, CAMOCTOSATENBHO (HOPMYIUPOBATH OMpPENEICHUS U3ydaeMbIX (UTYp, BbIABUTaTh THIIOTE3bI O
CBOWCTBAaX M TMpPHU3HAKAX TI'ECOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WJIM ONPOBEpPraTh HX; yMEHHE IPOBOAMTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (bHpr 110 pa3JIMYHbIM IIPHU3HAKAM, BBIIIOJIIHATD HGOGXOI[I/IMBIG JOMOJHUTECIIbHBIC ITOCTPOCHUA

11
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VYMeHHe oneprupoBaTh NOHATUSAMHE: JBIKCHHE B TPOCTPAHCTBE, MApAJUICIbHBIN IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MPpeodpazoBaHue MoJ00us, M0100HbIe (PUTYpBI; YMEHHE PACIO3HABATh paBHBIC M MOIO00HBIE
(Gurypsl, B TOM 4nCIie B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; HCIOIb30BaTh [€OMETPUYECKUE OTHOILICHUS IPU PEILICHUN
3a/1a4; HaXOJUTh TI'€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIOMaab, OOBEM) IpU pEUIeHUM 3a7ad U3 APYTUX
y4eOHBIX MPEIMETOB M M3 PEAUTbHON KHM3HU; YMEHHUE BBHIYUCIISATh TE€OMETPHUUECKHE BEIMYHMHBI (ITMHA, YrOJ, IUIOIA/Ib,
06’BéM, IJ1omaab HOBerHOCTI/I), HCII0JIb3Ysl U3YYCHHBIC q)OpMy.]H)I U MCTOABI, B TOM 4YHCJIC: IUIOIIAJlb IMMOBECPXHOCTH
HPaMUJIBL, TPU3MBI, KOHYCa, IWINHIIPA, TUIOMaab cephl; 00bEM KyOa, MPSIMOYToIFHOTO NapasuleenuIesa, TUpaMu/Ibl,
NPU3MBI, HWIMHPA, KOHYCA, IIapa; YMEHUE HaXOAUTh OTHOIIEHNE 00BEMOB MOIOOHBIX (GHUTYD

YMeHue onepupoBarh MOHATUSMH: MPSMOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpPAa Ha 4YHCIO, Pa3loKEeHHE BEKTOpa MO 0a3ucy, CKaJsipHOE
NPOM3BEICHUE, BEKTOPHOE IPOM3BEJECHHUE, Yol MEXIy BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIN U

KOOpI[I/IHaTHBII\ﬁ MCTOI JJIA pCHICHUA TCOMETPUUCCKUX 3aad U 3aaa4 APYyIrux y‘-Ie6HI)IX npeamMcEToB

YMeHue BbIOMpaTh MOAXOMALIMI METON JUIsl pPelleHUs 3a/Jayd; MOHMMAaHHME 3HAYMMOCTH MaTeMaTHKU B H3Yy4YEHUU
HOPUPOJHBIX U OOLIECTBEHHBIX MPOILIECCOB M SIBICHHI; YMEHHME paclo3HaBaTh MPOSBIECHHE 3aKOHOB MAaTEMaTHKH B
HCKYCCTBE, YMEHHME IPUBOJUTH IPUMEPHl MATEMATHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOM MaTeMaTH4ECKON

HayK{




IHEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEUHBIE MTEPUOANIECKHIE APOOH
1.3 Apudmerndecknii KOpeHb HaTypalbHOU cTeneHu. J{elcTBus ¢ apuMETHUECKUMHI KOPHSIMHU HATYpaIbHOM CTETICHN
14 Crenensb ¢ 1enbpIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM MoKa3zaTesneM. CBOWCTBA CTEIICHH
1.5 CuHyC, KOCHHYC M TaHT'€HC YHCIJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHBIC JOTapH(MBbI
17 JleficTBuTenpHbIe Yucia. ApudMeTHyeckue ornepanud ¢ JeHCTBUTENBbHBIMH uuciaMu. [IpuOnmkEHHbIC BBIYMCICHHUS, HpaBHIIa
' OKpYTJICHHUS, IPUKHU/IKA U OL[CHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommnekcHsle yncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAIMOHAIBHBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIe U TOTapUPMUUECKHE YpaBHEHUS
2.5 Llenmbie 1 TpOOHO-paIIOHAEHBIC HEPAaBEHCTBA

2.6 HppanyoHalibHbIe HEPAaBEHCTBA




2.7

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 OyHKIMY U TpaduKu

31 Oyuknus, cnocoObl 3amanus ¢GyHkuuu. ['paduk (ynkuumu. B3aumHo oOpatHbie ¢QyHkuuu. YETHbIE M HEYETHBIE (DYHKIIHH.
' [lepronnveckue pyHKINU

3.9 Ob6nacte ompeaeneHus W MHOKecTBO 3HadeHWH ¢GyHkuuu. Hymu ¢ynkumu. IIpoMexyTku 3HaKomocTosHCTBa. [IpomexyTku
' MOHOTOHHOCTH (DyHKIIMH. MakCUMyMbl 1 MUHUMYMBI GyHKIIMU. Hanbonpiee n HanMeHblee 3HaYeHHe (PyHKIUK Ha TPOMEKYTKE

3.3 Crenennast GyHKIUS C HATYpaJIbHBIM | LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0i cTeneHn

3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU

3.6 Touku paspsiBa. AcuMnToTsl rpadukoB pyHKuui. CBoCTBa PYHKIINNA, HENPEPBHIBHBIX HAa OTPE3KE

3.7 ITociieoBaTeIbHOCTH, CIIOCOOB! 3aJaHMS IIOCIIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reomeTpudeckast nporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa

4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX HYHKINH

42 [IpuMeHeHHe TPOM3BOJHONW K HCCIEAOBAaHHIO (YHKIMII Ha MOHOTOHHOCTb U OJKCTpeMyMbl. HaxoxaeHue HauOoJbIIero M
' HaMMEHBIIIET0 3HAaYeHUs! (PYHKIIUN Ha OTpE3Ke

4.3 [lepBooOpasnas. Murerpan
5 MHoxecTBa U JIOTHKA




5.1

MHoOXxecTBO, onepanuu HajJ MHOkecTBamu. Jluarpammel Ditnepa — Benna

5.2 Jloruka
6 BepostHoCTh 1 cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOuHaroprka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALECHUS
7.5 KoopauHaTsl 1 BEKTOPBI




HOACHUTEJBHASA 3AIINCKA

['eomeTpus ABISETCS OMHUM M3 0a30BBIX KYpPCOB Ha YpOBHE CpEIHEro o0IIero oOpa3oBaHMs, TaK KaKk 0OECIIeUYMBACT
BO3MOYKHOCTh M3YYCHHS JHUCIHIUIMH E€CTECTBCHHO-HAYYHOW HAIMpPaBICHHOCTH W TMPEAMETOB TyMaHUTApPHOTO IIHMKIIA.
[TockonbKy JIOTHYECKOE MBINUICHHUE, (PopMUpyeMoe MPU M3YYCHHH O0YUYaIOIUMHUCS TIOHATHWUHBIX OCHOB T€OMETPHUHU, TIPH
JI0KA3aTeIbCTBE TEOPEM M IMOCTPOCHUU IETIOYKH JIOTHYCCKUX YTBEPKACHUHN MPU PEIICHUH T'€OMETPUUCCKHX 3a/1ad, YMCHHE
BBIJIBUTATh M OMPOBEPTaTh TMUIOTE3bI HETIOCPEICTBEHHO UCIIOJIB3YIOTCS P PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKIIA, B
JaCTHOCTH (PH3UYECKHX 3a]1ad.

Ilens ocBOeHMsI MporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJaEHHOM YpPOBHE — pa3BUTHE HHIWBHIYaTbHBIX
CIIOCOOHOCTEW OO0yJaroImuXcs MPU U3YYCHUH TEOMETPHH, KaK COCTaBIISAIONICH MpeaMeTHOW obOmactu «MaremMaTuka
uH(popMaTHKa» yepe3 OoOecredYeHre BO3MOXHOCTH TPHOOPETEHHS W HCIOJIb30BaHUS 0oJiee TIIYOOKHX T'€OMETPUUYECKUX
3HAHUM W JNEUCTBUM, CHenu(UUHBIX T€OMETPUHU, U HEOOXOJUMBIX IS YCIEIIHOTO MpodecCHOHAIBHOTO 00pa30BaHuUf,
CBSI3aHHOTO C MCTOJB30BAHUEM MaTEeMaTHKU.

[IpuopuTeTHEIMU 3aJadaMH Kypca T€OMETPUU Ha yriayOJ€HHOM YpOBHE, PACIIUPSIONMIAMH W YCHIMBAIOIMIAMH KYpPC
0a30BOr0 YPOBHSI, SIBJISIOTCS:

paciIMpeHne MpPeCTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl U (POPMHUPOBAHHME OCO3HAHUS B3aUMOCBSI3U
T€OMETPHUU C OKPYKAIOIIUM MHUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaKk O BaXKHEHUIINX MaTEMaTHYECKHUX MOJEIAX,
MTO3BOJISIONINX OIKCHIBATh M M3ydYaTh Pa3HbIC SIBJICHUS OKPYXKAIONIErOo MHUpa, 3HAHWE MOHATUWHOTO ammapara o pasaeny
«CtepeomeTpus yaeOHOTO Kypca T€OMETPHH;

dbopMHupoBaHWE yMEHUS BIAJACTh OCHOBHBIMHU TIOHATHUSIMH O TPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU
CBOMCTBaMHU, 3HaHUE TeopeM, POPMYJI U YMEHHUE UX MPUMEHSATh, YMEHHSI TOKA3bIBATh TEOPEMbI M HAXOJUTh HECTaHAAPTHHIC
CrocoObl penieHus 3a1ay;

dbopMHpOBaHE YMEHHS PACIiO3HABATh HA YepTEkKaX, MOJCIAX U B PCATbHOM MUPE MHOTOTPAHHHMKH M Tejla BpPAICHUS,
KOHCTPYHPOBATh TEOMETPUIECKUE MOJICIIN;



dbopMupOBaHKEe MTOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOTO IMOCTPOCHHS MAaTEMAaTHYECKUX Teopuid, (HOpMUpOBaHUE
MMOHMMAHUS POJIA AKCUOMATHUKU TIPU MTPOBEACHUU PACCYKIACHUN;

dbopMHpoBaHrE YMEHUS BIAJAETh METOJIaMHU JJOKA3aTENIbCTB U aJTOPUTMOB PELICHUS, YMEHUS UX IPUMEHATb, TPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYXKACHUS B XOJIe€ PEIICHUS CTEPEOMETPUYECKUX 3ajad M 3a7a4 C MPAKTHUYECKUM COJECpKAHUEM,
(dhopMHUpOBaHKE MPEJACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTeIbCTB MPHU 000CHOBAHUN MAaTEeMATHUYECKUX YTBEPKIACHUN U POIIH
AKCMOMAaTUKH B IPOBEACHUU JEYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX UM TBOPUYECKUX CIIOCOOHOCTEH OOydaroluxcsi, Mo3HaBaTEIbHON
aKTUBHOCTHU, UCCIIEI0BATENLCKUX YMEHUHN, KpUTUYHOCTH MBIILJICHUS, UHTEpECca K U3YYEHHUIO T€OMETPHH;

dbopmupoBaHre (YHKIIMOHAIBLHON TpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHM: YMEHHs paclio3HaBaTh MPOSBICHUS
F€OMETPUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEalbHBIX >KMU3HECHHBIX CUTYAIUSX U MPU U3YUYECHHUH APYTHUX
Y4EOHBIX MPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEHN, MOJICIMPOBAHUS PEAJIbHBIX CUTYallUM, UCCIIEI0BaHUS
MTOCTPOCHHBIX MOJEJEHN, MHTEPIPETALIMHN MTOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH cOJiepKaTeIbHBIMUA JUHUAMU Yy4deOHoro Kypca «['eomerpus» B 1011 kmaccax sBistotcsi: «lIpsimbie u
IJIOCKOCTA B MPOCTpaHCTBE», «MHororpaHHukm», «Tema BpaimieHus», «BekToppl M KOOpAMHATHL B MPOCTPAHCTBEM,
«/IBMXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUSMUY», PEIEBAHTHBIMU T'€OMETPHUH Ha
yriyonéaHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JMHHUSAM Y4eOHOTO Kypca, a
(dbopMHUpOBaHUE JIOTUYECKUX YMEHUN pachpeneisieTcss He TOJIbKO MO COJEPKATEeNIbHBIM JUHUSM, HO M TIO TOJaM OOyYEHHS.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTaM OcBOeHHs DenepanbHOl paboueil mporpaMmel,
pacrpene€HHbIM 10 ToJlaM 00y4YeHHUs, CTPYKTYPUPOBAHO TakuM 0Opa3om, 4TOObl KO BCEM OCHOBHBIM, MPUHIIUITUATBLHBIM
BOIIpocaM oOydaroniyecss oOpalaiuch HEOAHOKPATHO. ODTO TMO3BOJIIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MOHSATUSMUA W HABBIKAMH TIOCJIEIOBATEIHFHO M TMOCTYNATENbHO, C COOJIOJEHHEM MPHUHIUIA MPEeMCTBEHHOCTH, & HOBBIC
3HAHMS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEICTABICHUN OO0YJYaIOIIUXCs, pacupsisa U yriryouss e€, oopa3ys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

[lepexo K M3yYEHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:



co3iath ycioBus ans nuddepeHumanuu 00ydeHHs, MOCTPOCHUS HHAMBHIYAIbHBIX 00pPa30BaTENbHBIX MPOTPaMM,
o0ecneunThb yriryOol€HHOEe U3yuyeHIe TeOMETPUH KaK COCTaBIstoIel yueOHoro npeamera «MaremaTukay;

HOJATrOTOBUTH OOYYAIOIIMXCS K MPOJOIDKCHHMIO HM3Y4YeHHS MaTeMaTWKH ¢ y4€TroMm BbIOOpa Oynymieil mpodeccuw,
o0ecreynBasi MPeeMCTBEHHOCTh MEXIY OOIIUM U MPO(GEeCCHOHATEHBIM 00pa30BaHUEM.

Ha usyuenne yuebHoro kypca «I'eometpusi» Ha yriayO6néHHoM ypoBHe oTBoautcs 204 yvaca: B 10 kiacce — 102 yaca (3
yaca B Hejelno), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CcTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MpocTpaHCTBO. [loHsTHE 00 akcMOMaTHYEeCKOM
MOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHO€e pacnonokeHue NMpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, NTapAUICIIbHBIE U CKPEIIMBAOIIMECS MPSAMBIE.
[Ipu3Haku ckpemumBarommxcs npsAMbIX. [TapamienbHOCTh MPAMBIX U TIOCKOCTEN B MPOCTPAHCTBE: MapajuielIbHbIE PSMbIC B
IIPOCTPAHCTBE, MNApPaJUIEIBHOCTh TPEX MPSAMBIX, MMAPAUICIBHOCTh NPSAMOW M IUIOCKOCTU. [lapaiienbHOE€ M LEHTpaJbHOE
MPOEKTUpOBaHKE, M300pakeHne QGuryp. OCHOBHBbIE CBOMCTBa MapajuieIbHOTO MNpoeKThupoBaHusi. M3o0paxenue Quryp B
[apaJuIeIbHON IPOEKIHUH. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI MEKy IPSMBIMH B IpocTpaHcTBe. lapamiensHOCT
MJIOCKOCTEH: mapajuiesibHble MII0CKOCTH, CBOMCTBA MapajulelibHbIX MIockocTel. [Ipocreiimue npocTpaHCTBEHHbIE (PUTYphI Ha
IJIOCKOCTHU: TETPAdIP, NapaJLICIICIUIIE T, TOCTPOCHUE CEYEHUN.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTHU: MEPIEHAUKYIISPHBIE MPSIMbIE B IIPOCTPAHCTBE, IIPSMbBIE MapasuleIbHbIEC U
MEPIEHAUKYJISIDHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYJISPHOCTH MNPSIMOM U IUIOCKOCTH, TEOpemMa O NpsSMOU
MEePIEHAUKYIISIPHOMN IOCKOCTH. OPTOTOHAIBHOE MPOCKTUPOBaHUE. [lepneHaAuKyJisip 1 HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUs (UTYpbl Ha TUIOCKOCTh. [lepneHIuKyaspHOCTb MIOCKOCTEM:
MIPU3HAK MEPIIEHAUKYJIIPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX MepHeHauKysipax.

YTrabpl B IPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, ABYTPAHHBIM YIOJI, JUHEHMHBIA Yroji JBYTPaHHOTO YIJIa.
TpéxrpanHblii 1 MHOTrOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKUX W JABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buabl MHOrorpaHHukoB, pa3BépTka MHoOrorpanHuka. [Ipusma: Nn-yronpHas nmpusma, npsiMas U HAKJIOHHAs IPU3MBL,
OOKOBasi W TIONHAs TOBEPXHOCTh TMpu3Mbl. [lapamnenenumnen, NPSIMOYTrONbHBIA TMapaUieJenunes]; W €ro CBOMCTBA.
Kparuaiiime nyTy Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema Ditnepa. [IpoctpanctBennas teopema Iludaropa. [upamuna:



N-yrojpHas mupaMuja, MpaBUiIbHAsg U yceu€HHas nupamubl. CBolicTBa pé6ep M OOKOBBIX IpaHE MPABUIIBHON MUPaMUIbIL.
[IpaBuiibHBIE MHOTOTPAHHUKH: IIPAaBWIIbHAS IIPpU3Ma W IPAaBWIbHAS INHMPAMHJA, IPABWIbHAS TPEYroJIbHAs NUpamMuia M
IpaBUIBHBINA TeTpasap, KyO. [IpencraBinenne o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, AOJAEKAdAP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AvaroHanu, yrisl. I[lnomans GOKOBON MOBEPXHOCTH M IOJHOM
MOBEPXHOCTU MPSAMOW HPHU3MBI, IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW MNOBEPXHOCTH MNpsSMOM mpusMbl. [lnomans
OO0KOBOI1 MOBEPXHOCTH U MOBEPXHOCTU MPAaBUIBLHOM MUPAMHIbI, TEOpEMa O MJIOUIaAN YCEUEHHOW MUPAMHU/IBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTBl CUMMETPHHM IMPaBUIbHBIX MHOTOTpaHHUKOB. CHMMETpHsS B NPaBHUIBHOM
MHOTOI'PaHHHKE: CUMMETPUS NapaJlJIENICHUIIEe1a, CAMMETPUS IPABUIIBHBIX IIPU3M, CAMMETPHS IIPABUIBHON ITUPAMUJIBL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIIPABJICHHBIE U IIPOTHBONOJIOKHO HAIIPABJICHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MCTBHS C BEKTOPAMHU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOWMCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa yMHOXEHMsI BEKTOpa Ha 4yucio. [loHsaTue komrmuianapHele BEKTOpbI. [Ipu3HaK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapainenenumnena. TeopeMa O pasiloKeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopam. IIpsmoyrosibHas
cUCTeMa KOOpAUHAT B mpocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXKAY KOOPIAUHATAMU BEKTOPA U KOOPAUHATAMH TOYEK.
VYron mexay BekTopamu. CKansipHOE NPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[loHsAiTHA: UWIMHIpPUYECKAsh IOBEPXHOCTb, KOHHMYECKAash IOBEPXHOCTh, cdepuueckas MOBEPXHOCTh, 00pa3zyrolue
noBepxHocTed. Terna BpalieHus: IWIMHIP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. BzaumHoe pacmosnoxkenue chepbl u
IJIOCKOCTH, KacaTesbHasl MIOCKOCTh K cdepe. M300paxeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BépTka HuIMHIpa U KOHYcCA.
CummeTtpus cdepsl U mapa.

O06bEM. OcHoBHBIE cBOcTBa 00BEMOB Te. TeopeMa 00 00bEME MPSAMOYTOJILHOTO MapajieJienunesa U CIeICTBUS U3
He€. O0BEM NpsAMOI U HAKJIOHHOM MPU3MBI, IUJIUHAPA, MUpaMUAbl U KoHyca. O0bEM 11apa v IapoBOT0 CETMEHTA.



KoMmOnHanmu ten BpamieHuss U MHOTrorpaHHukoB. [lpu3ma, BnucaHHas B IWIMHIAD, ONHMCaHHAs OKOJO LMJIUHAPA.
[lepeceuenue cepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl miockocTsio. [loHATHE MHOTOIpaHHUKA, OMUCAHHOTO
0K0J10 chepsl, chepbl, BHUCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILCHHUS.

[Inomanpe MOBEPXHOCTH LMIMHApA, KOHYca, muomanb chepel u e€ yacteil. [loqobue B mpocrpancTtBe. OTHOIIEHUE
00BEMOB, TUIOHIael TOBepxHOCTeH moAo0HBIX ¢uryp. I[IpeobpasoBanue momodbus, romoTerus. Pernenuwe 3amad Ha
IJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedyeHnii MHOTOTPAaHHUKOB UM TEJI BPALLICHHS: CEYEHUS HUIMHAPA (MapalIeIbHO U MEPIEHAUKYIISIPHO OCH),
CEUeHHUs1 KOHyca (apajuleIbHble OCHOBAHUIO U MTPOXOAIINE YEPE3 BEPIINHY), CEUCHUS 11apa, METObI IOCTPOCHUS CEUEHUIA:
METOJ CJIEA0B, METOJI BHYTPEHHETO NIPOEKTUPOBAHUSA, METO/ IIEPEHOCA CEKYIIEN IIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BEKTOpamHu. BekTopHOoe yMHOXKEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO
ymHOXeHUs. [IpsamoyronbHas cucreMa KoopauHaT B npoctpaHcTBe. KoopanHatel Bektopa. PaznoxeHnue BekTopa 1o 6asucy.
KoopnHaTHO-BEKTOPHBIA METO PY PELIEHUH T€OMETPUUYECKHX 3a/1a4.

JIBUKeHMs1 B IPOCTPAHCTBE

JBuxenuss npoctpancTtBa. OtoOpaxkenus. J[BukeHuss W paBeHCTBO (uryp. OOmue cBoiicTBa ABMXKEHUU. Buibl
INBWKECHUMN: NapaJUIeJIbHBIA IEPEHOC, LEHTPAJIbHAS CUMMETpHs, 3€pKajbHas CHMMETPHS, MOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YYEFHOI'O KYPCA «(I'EOMETPUS» (YIJIYBJIEHHBIA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK OOYYaIOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
o0IecTBa, MPEACTAaBICHUE O MATEMAaTHYCCKUX OCHOBaX (DYHKITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM, MPOIEIYp
rpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE B3aUMOJECHCTBOBATh C COIMAIBLHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAaXKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOMN
MaTeMaTUKH, [IECHHOCTHOE OTHOIICHHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMATHUKOB U POCCUUCKON MaTEMaTUYE€CKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE JTYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUSA, 3TUYECKOTO
MOBEJICHUS, CBSA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKHU U JAESATEIbHOCThIO YU€HOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH,
paccy X IeHui, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax 370pOBOro M 0Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUAX CIIOPTHUBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;



6) TpynoBoe BocnuTaHMe:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWS, WHTEpPEC K Pa3nuuHbIM cdepam TpodhecCHoHaTHLHOM
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrieit
npodeccu U peanu30OBBIBATH COOCTBEHHBIE >KU3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTEMaTUYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHMIO HAa MPOTSHKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-?KOHOMHUYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM Cpejlbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTHYECKUX 3HAHHWM IS PEIICHUS 3aJad B 00JACTH OKPYKAIOMIEH CpPelbl, TUIAHUPOBAHUE MOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIT OKPYKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM
MPaKTUKH, TOHUMAaHHE MAaTEMAaTHYECKON HAYyKU KaK c(hepbl 4HeTOBEUECKOM JAEATEIHHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUIIM3AINK, OBJIAJICHUE S3bIKOM MAaTEMATHKH M MATEMaTHYCCKON KyJIbTYypOH Kak CpPEICTBOM ITO3HAHMSI
MHpPa, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U UCCIIEAOBATEIBCKYIO IEATEIbHOCTh MHANBUIYATHEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble J1ornueckue qeMCTBHUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIIECTBEHHbIC MPU3HAKKH MATEMAaTHUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXIYy
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTCHUS MMOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS
JU1s1 000O0ITICHUS M CPaBHEHUS, KPUTSPHH IIPOBOJIMMOTO aHAIN3a,

BOCIIPHHUMATh, (OPMYJIUPOBATH U TPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;



BBISIBIIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M MPOTUBOpeursi B (pakTax, MAaHHBIX, HAONIOACHUSX H
YTBEPXKACHUSX, PEJIAraTh KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIe7IaTh BBIBOJIBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JECTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHUI
10 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JJOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUH (IIPSIMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOBI;

BBEIOMpPATh CIOCOO perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh Hambosee
MOAXOSAIINN ¢ YIETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPHUER).

ba3oBble ncciaenoBarejabCKHue 1eCTBUA:

HCIIOJB30BaTh BOMPOCH KaK MCCIIENOBATEILCKUM MHCTPYMEHT MO3HaHUs, (OpMYyJIUPOBATH BOMPOCH, (PUKCUPYIOIIHE
MPOTUBOPEYHE, MPOOIEMy, YCTaHABIMBATh KICKOMOE U JaHHOE, (GOPMUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIHIO,
MHECHHUE;

IIPOBOJINTh CAMOCTOSITEJIbHO CINIAHUPOBAHHBIM JKCIIEPUMEHT, HCCIIEJOBaHUE II0 YCTAaHOBJICHHUIO OCOOEHHOCTEH
MaTeMaTH4IeCKOro 00ObeKTa, ABJICHUSI, MPOIIecca, BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJCHUSIMH, IIPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYTUPOBATh 0OOOOIIIEHUS U BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICI0BaHUS,
OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O00OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, A TAKXKE BBIJBUTIaTh NPEIINOJIOKEHUS O €r0 Pa3BUTUM B HOBBIX
YCJIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH AeULINTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC U JJISI PEIICHUS 3a/1auH;

BBIOMpaTh UHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
HH(pOpMAITUIO PA3IMYHBIX BUJIOB U (POPM IIpECTaBIICHHUS;

CTPYKTYPHUPOBATh HHPOPMAIIUIO, MPEJCTABIATE €€ B PA3IMYHBIX (OpMax, HILTIOCTPUPOBATH rpadUUIeCcKu;

OIIEHUBATh HAJEKHOCTh HH(POPMAIIMHU TIO CAMOCTOSTEIHLHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA



Oo01enue:

BOCIPUHUMATH U (POPMYITUPOBATH CYKIACHHS B COOTBETCTBHHU C YCIOBHIMH U LIETSIMHU OOIIECHHUS, ICHO, TOYHO, TPaMOTHO
BBIPOKATh CBOIO TOYKY 3pPEHUS B YCTHBIX M NHCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS [0 XOJy PEIICHHUS 3aJayH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYXICHUS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMOM TEMBI, TPOOJIEMBI, PEIITAeMON 3a/1a4, BEICKa3bIBATh
nacnu, HaLCJIICHHBbIC Ha ITOUCK peIHeHI/IH, COITIOCTABJIATHL CBOU CY)KIIGHI/ISI C CY)KI[GHI/UIMI/I z[pyrI/Ix y‘—IaCTHI/IKOB Juaiiora,
OoOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHM, B KOPPEKTHOH (popme GOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

IPEJICTABIIATh PE3yJbTAaThl PENICHUS 3aJaud, SKCICPHMEHTa, HCCIICIOBAaHHS, MPOEKTa, CaMOCTOSATEIbHO BBIOMpATh
dbopmMar BBICTYIUICHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBepCAJbHbIE y4eOHbIE JelCTBUS

Camoopranuzamnus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHHs 3a7add, BBHIOMPATh CIOCOO pEIICHUS C y4E€TOM HUMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BJIa/ICTh HABBIKAMU MMO3HABATEIILHON PeIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX JIEUCTBUIM U MBICIUTEIIBHBIX MPOIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMM CAMOIPOBEPKH, CAMOKOHTPOJS TMpollecca M pe3ysibTaTa PEerIeHUs MaTeMaTUYeCKOn
3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OIMUOOK, BHISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa M M YCJIOBHUSIM, OOBSCHATh MPUYMHBI JOCTHKCHHS] WA HEJOCTHKCHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOAUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHAYaJIbHOW paObOTHI MPHU PEIICHUHM YYCOHBIX 3ajad,
MPUHUMATH 11eJIb COBMECTHOM JICSITEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUI0 COBMECTHON PabOThI, paclpeeisaTh BUIAbI paboT,
JIOTOBApPUBATHCA, 00CYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;



y4acTBOBATh B TPyMMOBHIX (popmax paboThl (00CykaeHus, 0OMEH MHEHUN, «MO3TOBBIC IIITYPMbD) U UHBIEC), BBITIOJHSTH

CBOIO 9acCTh PabOTHI U KOOPAUMHUPOBATH CBOM JACHCTBUS C APYTHMH YieHAMU KOMaH/IbI, OIEHUBATh KA4ECTBO CBOETO BKJIa/a B
001U TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOZIHO OMEpUPOBATh OCHOBHBIMH TMOHSITUSMH CTEPEOMETPUU TMPU PEHICHWHd 337ad H  [POBEICHHUH
MaTEeMaTUYECKHUX PACCYX ICHUM;

IPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEM B MPOCTPAHCTBE, MPSMBIX U
ITOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMU C YIJIaMd B IPOCTPAHCTBE: MEXKIY MPSMBIMU B MPOCTPAHCTBE,
MEK1y IPSIMOM U IIJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BUbI MHOTOIPAaHHUKOB (IIpU3Ma, MUpaMua, IpsSMOYTOJIbHBIN Napauieenune],
Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMpAasi OCHOBaHUS AJI KIIaCCHU(UKALINH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBIMOJIHATH MapajjieibHOE, LEHTPAJIbHOE M OPTOrOHAJIbHOE MPOEKTUPOBAaHHE (UTYp Ha IUIOCKOCTb, BBIMOJIHSATDH
nU300pakeHust PUTyp Ha MIIOCKOCTH;

CTPOUTh CEYEHUS MHOTOIPAHHHMKOB pPAa3JIUYHBIMU METOJAMH, BBINOJHATH (BBIHOCHBIE) IIJIOCKHME YEPTEXKU U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH TUIOIIAM IOBEPXHOCTEW MHOTOTPAaHHUKOB (IIPU3Ma, MHUPAMUA), FTEOMETPUUECKUX TENl ¢ MPUMEHEHUEM

popmy;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CAHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U
MJIOCKOCTh CAHMMETPHUH (PUTYPHI;

CBOOO/THO OTEpHUPOBATH MOHATHAMU, COOTBETCTBYIOIIIUMHU BEKTOpPaM U KOOpPAMHATAM B MPOCTPAHCTRE;

BBITIOJIHSThH JEUCTBUS HAJl BEKTOPAMU;

pelaTe 3aJadyd Ha JO0KAa3aTelIbCTBO MAaTeMAaTHUYECKUX OTHOLICHWM M HAXOXJICHUE T'€OMETPUUYECKUX BEIIWYHWH,
MPUMEHAS M3BECTHBIE METOAbl MNPU PEIICHUH MaTEMATHYECKUX 3a/1a4 IOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh NPOCTEUIIINE MNPOTPAMMHBIC CPEJICTBA W AJICKTPOHHO-KOMMYHHMKAIIMOHHBIC CHCTEMBlI TMPU PEIICHUHU
CTEPEOMETPUYECKHX 3a/1aY;

M3BJIEKaTh, MPEOOPa30BbIBATh U UHTEPIIPETUPOBATH UHPOPMAIIUIO O MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (Urypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

IIPUMECHSATh ITOJYYEHHBIC 3HAHUS Ha MNPAKTHUKE: CPAaBHUBATh M AHAIMU3UPOBATH PEAIbHBIC CUTyalluHd, MPUMEHSITH
W3Y4YEHHBIC TTOHATHUS B MPOIIECCE MOKMCKA PEIICHUS MaTeMaTHYecKu chOpPMYIUPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh
pEaJbHBIC CUTYAllMU Ha S3bIKE T€OMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIEJIN C UCITOJIb30BAHUEM T€OMETPUUECKUX
MOHATHUM U TEOpEM, alrapara ajareopsl, peraTh MPaKTUYECKUE 3a/1a4d, CBI3aHHBIE C HAX0KICHUEM IeOMETPUUYECKUX
BEJIMUMH,

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JdTalax pPa3BHTHS IeOMETPHUU KaK COCTaBHOM yacTh (yHIAMEHTa Pa3BUTHS
TEXHOJIOTUH.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C UUJIUHAPUYECKON, KOHUYECKON U CPeprUUeCcKOil MOBEPXHOCTIMH,
OOBACHSTH CIIOCOOBI OJTYUEHHUS;

OTIepUPOBATh NOHATUSMH, CBA3aHHBIMH C TEJIAMH BpAIICHUS: LIWIMHIPOM, KOHYCOM, chepoil u mapom;
pacro3HaBaTh Teja BpalleHus (HWIMHIP, KOHYC, cdepa U map) U 00bIACHATh CIOCOOBI TOJTYYEHUS TEJ BPaILlCHHUS;
KJ1accU(UIIMPOBATH B3aUMHOE PACIOOkKeHUe c(hephl U MIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAHHMKOB W TeJ BpalleHUs, OObEMBI U IUIOMIAJIA TOBEPXHOCTEU
MHOTOTPaHHHUKOB U TEJ BPAIIEHHsI, FEOMETPUUYECKUX TEJI C MPUMEHEHHEM (popmyT;



CBOOOJIHO OIEpPUPOBATh TMOHSATUSAMH, CBS3aHHBIMH C KOMOWHAITMSMU TeJI BpPAIICHWS W MHOTOTPAHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMMCAHHBIA OKOJIO chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOLIECHUSI MEXAY TIJIOMIAIMU TOBEPXHOCTEN U 00BbEMaMHU MOAOOHBIX TEI;

n300pakaTh M3ydaembie (DUTYpHI, BBITIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIICHUS;

W3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTypax,
IPE/ICTABIICHHYIO HA YEPTEKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH OINEpPalUK HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

pelaTh reOMETPUYECKHUE 3aa4l HA BBIUUCICHHUE YIII0B MEXKIY NMPAMBIMU U TJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUM
OT TOYKH JI0 IJIOCKOCTH, B LI€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/IA TIPU PEILLICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUYKEHU;
BBINIOJIHATh M300pa)KEHUS] MHOTOTPAaHHUKOB M TEJI BpallleHUs MpU TMapauieIbHOM MEPEeHOCce, IEHTPalIbHOU
CUMMETPUH, 3€pKAIbHOM CUMMETPHUH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl MO100u;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIIEHUS: CEUEHUS MUINHAPaA (MapaJljieIbHO U MEPIEHANKYIISIPHO OCH),
CEYeHHS KOHYca (MapajuiebHbIe OCHOBAHUIO U MPOXOASAIINE Yepe3 BEPIINHY), CEUCHHUSI 11apa;

HCIIOJIB30BaTh METO/IbI TOCTPOCHUS CEUEHUI: METOJ CJIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUSI, METO/I ITEpEeHOCca
CEKYIIIEH TIOCKOCTH;

JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

IPUMEHSTh TeOMETpUUecKue (akThl ISl PEIICHUs CTEPEOMETPUUECKUX 3a/a4, MPE/OoJIaraloiuX HECKOJIbKO I1aroB
pEIIeHUs, €CJIA YCIIOBUS PUMEHEHHUS 3a1aHbl B SBHOU U HEIBHOU (popme;

peniaTth 3a7a4M Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN U HAXO0XKJICHUE T€OMETPUUCCKUX BEJIUYUH;
OPUMEHSITh  TPOTPAaMMHBIE  CpPEACTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIE  CHUCTEMBI  TIPU  PEIICHUU
CTEPEOMETPUYECKHX 3a/1ay;



MPUMEHSTH IOJIYyYEHHBIC 3HAHHS Ha IPAKTHUKE: CPABHHUBATh, AHAJIM3UPOBATH U OLICHWBATHh PEAJIbHBIE CUTYallHH,
NPUMEHATh HW3YyYECHHBIC TIOHSTUSA, TEOPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA PEIICHUS MaTeMaTHU4YEeCKU
chopMynHpoOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peajibHble CHUTYallMd Ha S3bIKE TE€OMETPHUH, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJCIM C HCIOJb30BAHUEM T'€OMETPUYCCKUX TOHATUH M TEopeM, allapara aiareOphl, periaTh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECCKUX BEJINYNH;

MMETh TIPEJICTABIICHUs 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM KaK COCTaBHOM YacTh (yHIAMEHTA Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJII)HI)IX HpHMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHrmn
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBaHus. MI300pakeHne pasHbIxX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamuIeTbHOCTh IPAMON U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEUEHUN MIPSIMOH C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue iH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMma o CyleCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

HOBTOpeHI/IeZ yroJj Mexay MnpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHul "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

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




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

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

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

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

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

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

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

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

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

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

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

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

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

29

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

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUECKUE 3a]a4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

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

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

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

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

61

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

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

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

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

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

68

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

69

70

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




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

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

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

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

[Tpuknanueie 3ana4n o Teme "OOBbEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IJIOMIACH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEHOC, IEHTPaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

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

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJ1aCCOB, CUCTeMaTH3aLMs 3HAHUA:
"BekTopsb! B npocTpaHcTBe"

89

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

90

91

92

93
94

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

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

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

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

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




97

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

98

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

99

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

100

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

101

102

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







MPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMUBI
10 KJTACC
Koxn . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM NIPOrpaMMBbI CpeIHEro 001ero
HPOBCPAEMOLOT R —
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
7.2 [TprMeHSTh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKHX 3a1a4
7.3 OnepupoBaTh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEN
7.4 KnaccudunumpoaTs B3anMHOE PaCIONOKEHHE IPSIMBIX M ITIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUAMHU: ABYI'PAHHbBIN YroJsl, I'paHH JBYTPAaHHOIO yrjia, peOpo ABYIPAaHHOIO YIja, JUHEHHBIH yroi
JBYIPaHHOI'O yIJIa, FpaycHasl Mepa JBYIPaHHOIO yIiia
76 OHGpHpOBa"fB MOHATUSIMA: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBINTYKJIBIH MHOTOTPAaHHUK, 3JEMEHTbl MHOIOIPaHHUKA,
MPABWJIbHBIN MHOTOI'PaHHUK
7.7 Pacnio3HaBaTe OCHOBHBIE BUIbl MHOI'OT'PAaHHUKOB (MTMpaMua, IpU3Ma, MpsIMOYTOJIbHBIN Mapallienenumne, Kyo)
78 KnaccupunupoBare MHOrOrpaHHHMKHM, BbIOMpass OCHOBaHMSI JUId KJjJacCU(UKalUuu (BBIOYKJIbIE W HEBBITYKIIbIE
' MHOTOTPaHHUKH, IPaBUJIbHBIE MHOTOTPAHHUKH, ITPSIMBIE U HAKJIIOHHBIE ITPU3MBI, TapaJUICICITUIIE IbI)
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas TIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHLUIBI TOCTPOCHUS CEYEHUI MHOTOIPAaHHUKOB, HCIIOJIb3YsI METO/]] CJIE/I0B
711 Ctpouth cedeHHs] MHOTOTPAaHHHUKOB METOJ/IOM CJIEJIOB, BBIIIOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
' 00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y
712 Pemate 3aaum Ha HaXOXKJIEHHE T'€OMETPHUYECKUMX BEJIMYMH MO oOpa3laM WIM alropuTMaM, NPUMEHSsS H3BECTHBIE

AHAITUTUYCCKUC MCTOJLI IPpU PCHICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYHCIICHHUC paCCTOSIHI/Iﬁ MCKAY ABYMs




TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOUKHU OO IIIOCKOCTH, MCIKAY CKPCUINBAIOIIUMUCS IPAMBIMHU

PemnraTs 3ala4Yi Ha HaXO0XACHHUEC TCOMETPHUYCCKHUX BCIMYHUH II0 06pa3uaM WX aJiIrOpuTMaM, IIPUMCHASA HU3BCCTHBIC

7.13 AHAIUTUYCCKUE METOJBl IPH PEIICHHH CTAaHAAPTHBIX MAaTEMAaTHYECKHUX 3a7ad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEIIHUBAOIIUMHUCS MPSIMBIMH, MEKY IPSIMOM U TUIOCKOCTHIO, MEXKTY IUIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB
714 Bbranciasate 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH MHOTOIPDAaHHUKOB (IIPU3Ma, IMHUpaMKaa) ¢ MpUMEHeHHueM (opmy,
' BBIYHCIISATH COOTHOIICHHS MEXTy TUIOIIA MU TTOBEPXHOCTEH, 00bEMaMH 110 T0OHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, IEHTP, OCh M IUIOCKOCTH CUMMETPHH, IIEHTP, OCh M IUIOCKOCTh
cuMMeTpuu (GUrypsl
716 W3Bnekatb, npeoOpa3oBbIBATh M HMHTEPIPETUPOBATh WH(POPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (uUrypax,
' NPE/CTaBICHHYIO Ha YePTEKaX U PUCYHKAX
717 [TpuMeHSTh TeoMeTpuuecKue (GakThl IS PEHICHHS CTEPEOMETPHYCCKUX 3a/ad, IPEIIoJarafollux HECKOJIbKO IIaroB
' pELICHHS, €CITU YCIIOBUS IPUMEHEHUS 3a/IaHbl B SIBHOU (opme
218 [IpuMeHsATh MPOCTEHIINE MPOrpaMMHBIC CPEACTBA W SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMbI MPHU PEHICHUU
' CTEPEOMETPUYECKHX 337134
719 [TprBOIUTL HPUMEPHI MATEMAaTHYCCKHUX 3aKOHOMEPHOCTEH B IPHUPOJC M JKU3HM, PACIO3HABATh MPOSBICHHE 3aKOHOB
' TCOMETPHUH B UCKYCCTBE
[TpuMeHSTh MOJTyYCHHBIC 3HAHUS HA TPAKTUKE: aHATIM3UPOBATh PEAIbHBIC CUTYAllUU M MPUMEHSATh U3YYCHHBIC MOHSITHS B
720 npoliecce MOUCKa PEIICHUsT MAaTeMaTHUECKH ChOPMYITUPOBaHHON TTPOOJIEMBI, MOJICITHPOBAThH PEATbHBIC CUTYAIIUH Ha S3bIKE
' TCOMETPHUH, HCCICNOBATh TOCTPOCHHBIC MOJETH C HCIOJIb30BAHMEM T'€OMETPHUYCCKUX TOHSATHH W TEOpeM, armapara
areOphl, peraTh MPAKTHYECKUE 3a]1a4H, CBSI3aHHBIC C HAXOKICHUEM I'eOMETPUYCCKUX BEIIMIHH
11 KJIACC
Kog . .
HPOBEPSIEMOTo IIpoBepsiemble NMpeaAMeTHbIE PE3YJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOIl MPOrpaMMbI CpPeIHEro 0o1Iero

pe3yjabTara

o0pa3oBaHus




I'eomerpus

OHepI/IpOBaTI) IOHATHUAMU: HUIMHAPHUYECCKAsd IIOBCPXHOCTH, 06pa3y}omne HHHHHHpH‘ICCKOﬁ IMOBEPXHOCTHU, LUIUHIAP,

01 KOHHYECKas IOBEPXHOCTh, 00Pa3yIoIIne KOHMYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TTOJTYYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE PactiofioKeHHE CPEPhl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATUSMH: INAPOBOM CErMEHT, OCHOBAaHME CErMEHTAa, BBICOTA CETMEHTa, IIapOBOM CJIOM, OCHOBaHUE
' IIapOBOTO CJI0S, BBICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbrauciate 00bEMBI 1 TUIOIIAIHM TTOBEPXHOCTEH TEJ BpAIlEHHs], TEOMETPHYECKUX TEJI C IPUMEHEHUEM (popmyit
6.7 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BIMCAHHBIM B cepy W ONMUCAaHHBIA OKOJIO cdepwl, cdepa, BIHCaHHAS B
MHOTOTPaHHUK WM TEJIO BPALICHUS
6.8 BBIUMCIIATE COOTHOIIEHUSI MEXKTY TUIOMIAIMK TOBEPXHOCTEH U 00bEMaMHK TTOIOOHBIX TEI
6.9 N300paxaTs n3ydaembie GUTYPBI OT PYKH B ¢ TPUMEHEHUEM IIPOCTHIX YePTEKHBIX HHCTPYMECHTOB
6.10 BbINoHATE (BBIHOCHBIC) IUIOCKHE YEPTEIKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOHUTH
CCYCHUS TEJI BPAIICHUS
6.11 W3Brekatb, MHTEPIPETUPOBATH M MPEoOpa3oBbIBATE WHGPOPMAIUIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (QUrypax,
MPEJICTABICHHYIO Ha YePTEKaxX U PUCYHKAX
6.12 [MpumensaTs TeomeTpudeckue (aKThl IS PEIICHUS CTEPEOMETPHUYSCKUX 3a7ad, IPEANOJIaralolinX HECKOJBKO IIaroB
' pENICHHUS, €CIIA YCIOBUS TIPUMEHEHUS 3aJ1aHbl B IBHOH Qopme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEITIONHATE IEWCTBUS CIIOKECHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXXCHHSI BEKTOPAa HA YHUCIIO, OOBSICHATH, KAKHMH
' CBOICTBaMH OHH 00JIaaIOT
6.15 [TpuMeHSTh MPaBUIIO TapaJUICIICIHITE A TIPY CIIOKCHHH BEKTOPOB
OnepupoBaTh MOHITUSIMU: JCKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOpP, MOAYJIh BEKTOPa, PaBEHCTBO BEKTOPOB,
6.16 KOOpPJMHATHl BEKTOpA, YroJd MEXAY BEKTOpaMH, CKAISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHAPHBIE

BCKTOPBI




HaxomuTe cyMMy BEKTOpOB M IPOM3BEIEHUE BEKTOpPAa Ha 4YMCIO, YTOJI MEXAY BEKTOpPaMHM, CKAISIPHOE IPOU3BENEHUE,

6.17 PAacKIIabIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18 3agaBarh IOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19 Pemrath mpocTeiiine reoOMEeTpUIECKUE 3a/1auk Ha IIPUMEHEHHE BEKTOPHO-KOOPIHHATHOTO METO 1A

6.20 Pemmarh 3aaun Ha JOKa3aTeIbCTBO MAaTEMATHYECKMX OTHOIICHHH M HAXOXKJICHHE TEOMETPHYECKUX BEIMYMH 10 0Opasmam
' WM aJIrOPUTMaM, TIPUMEHSSI H3BECTHBIC METO/IBI IIPU PEIIICHUH CTAHIaPTHBIX MaTEMATHYECKHX 3a/1a4

6.1 [IpuMeHATh TMPOCTEHIINE MPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI [PH pPEUICHUH
' CTEPEOMETPUUECKHUX 33124

6.22 [IpuBOAMTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE W JKU3HH, PACIIO3HABATH IPOSBICHHE 3aKOHOB
' TEOMETPHHU B UCKYCCTBE

[IpUMeHATh TIOJyYEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH PEAbHbIE CUTYAllMd M NPUMEHSTh U3YYEHHBIC MOHATUS B
6.23 IpOoIIecCe TIOMCKA PELICHUST MaTEMATHYECKH C(HOPMYIHPOBAHHON MIPOOIIEMBI, MOJIEIUPOBATH PEaIbHBIE CUTYAIIUH Ha A3BIKE

TCOMETPpHH, HCCICAOBATHL IOCTPOCHHBLIC MOACINU C HMCIIOJIB30BAHHUEM TI'COMCTPHUYCCKUX MIOHATHU H TCOPEM, alllapara
anre6p1>1, peliaTh NPAKTHYCCKUC 3ada4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

7.2

7.3

7.4

OCHOBHBIC MOHATHS CTCPCOMCTPHU. TO‘-IKa, npgamas, IJIOCKOCTb, HIPOCTPAHCTBO. [ToussTue 00 aKCHOMATHYECKOM IMOCTPOCHUHU
CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

B3auMHoe pacronoxeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECs, NapajulesibHble M CKpellnBatoniecs npsamsie. [lapannenbHocTb
NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajUleibHbIE MPSMbIE B MPOCTPAHCTBE, NAPAIIEIbHOCTh TPEX MPSAMBIX, MapajuIeIbHOCTh
IpSIMOM U IUIOCKOCTH. YTJIBIC COHANpPaBJIE€HHBIMU CTOPOHAMM, YTOJI MEXAY IPSIMbIMU B IpocTpaHcTBe. [lapamienbHOCTh MiIocKocTe:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajljiesibHbIX M1ockocTel. [Ipocrelinme npocTpaHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETPadp,
KyO, mapajuienenuies], IOCTPOSHHE CeUeHHM

[lepnieHAUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPHEHAUKYISAPHBIE MpsSMbIE B IPOCTPAHCTBE, INPAMBIE IapajuleiIbHbBIE U
NEPHEHAUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK IMEPIEHAMKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpEMa O IPSIMOM MEPIEHIUKYIAPHOU
IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSAMOM M IUIOCKOCTBIO, JBYI'PAaHHBIM YIOJI, JIMHEWHBIA YroJl ABYTPAHHOTO YIUIA.
[lepieHAUKYNIAp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU /0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOW /0 IJIOCKOCTH, MPOEKLUs (UTIYypbl Ha
IJIOCKOCTH. [IepreHINKyIIpHOCTh INIOCKOCTEN: TPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpEX NepHeHauKyIIspax

IlonsiTME MHOIOIpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAHHMKA, BBINYKJIBIE M HEBBINYKJIbIE MHOTOIPDAHHMKH, pa3BEPTKa
MHororpaHHuka. Ilpusma: n-yrompHas mpusma, TpaHM W OCHOBAaHUS NPHU3MBI, MpsMas M HAKJIOHHas MPHU3MbI, OOKOBas M IOJIHAS
MIOBEPXHOCTh Npu3Mel. [lapannenenunen, npsAaMoyroiapHbIN Napajuieaenunea U ero ceoucTea. [ImpamMuna: N-yroiapHas nupamMuaa, TpaHu
¥ OCHOBaHWE NMUPAMHU[BI, OOKOBAsl W TOJHAs MOBEPXHOCTbh NMUPAMUbI, MpPaBUIbHAS M yCEUYEHHas NMUpaMUAA. DJIEMEHThl MPU3MBI U
nupamMusl. [IpaBuibHBIE MHOTOIpAaHHMKHU: TOHSTHE IPAaBUJIBHOIO MHOTOTPAaHHHKA, MPaBUJIbHAS NpPHU3Ma WM IpaBUJIbHAs NMUPAMHUAA,
NpaBWIbHAs TpPEyrojibHas NHpaMuia W TMPaBWIbHBIA TeTpadnp, KyO. IlpencraBieHue o mnpaBUIBHBIX MHOTOTPaHHHKAX: OKTajdJIp,
JoJieKadIp U ukocasapyrue CeueHus Ipu3Mbl U MUPaMUIbI

7.5

CI/IMMeTpI/ISI B IPOCTPAHCTBE. CHMMETPHUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, TIOCKOCTH. JIEMEHTBHI CUMMCTpUHU B IHpaMHIax,




napaiCJICnrIc1ax, nmpaBUJIbHbBIX MHOTOI'paHHUKAaX

Brruncnenue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, nuaronainu, yrisl. [1nomaas O0KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMON

7.6 MPU3MBI, TUIOLIAIb OCHOBAHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiMOW mpu3Msbl. [Inomaas OOKOBOM MOBEPXHOCTU U MOBEPXHOCTU
NpaBWIBHON MUPaMUIBI, TEOPEMA O IUIOMIAIN yeeu€HHOM mupamMusl. [lonstie 00 06péme. OOBEM MUpPaMUIbI, TPU3MBI
1.7 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEXKIY TUIOLIAISIMU TOBEPXHOCTEH, 00bEMaMU MOJAOOHBIX TEJ
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Hunmuaapudeckass MOBEPXHOCTh, O00pa3ylOMIMe MWIMHAPUYECKON MOBEPXHOCTH, OCh LWJIMHIPUYECKOH moBepxHOcTH. Lmmmuap:
' OCHOBaHHUSA U OOKOBAast MOBEPXHOCTh, 00PA3YIOIIas M OCh, TUIOIIAAh OOKOBOH U TOIHOM MOBEPXHOCTH
Konunueckasi moBepxXHOCTh, 00pa3yrolre KOHUYECKO MOBEPXHOCTH, OCh M BEpIlIMHA KOHUYECKOH nmoBepxHocTU. KoHyc: ocHOBaHUE
6.2 U BepIlKHA, 00pa3yrolas u och, IJIOab OOKOBOW U MOIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolie U BbICOTa, OCHOBAHUS
U 00KOBast MOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, IuUameTp, IUIOLA[b MOBEpXHOCTH cdepbl. B3zaumHoe pacnonoxkeHue chepbl M IUIOCKOCTH,
KacaTeJbHasl IIOCKOCTh K cdepe, MIommaas cheps
6.4 N3o0paxenue Ten BpalieHus Ha TII0OCKOCTH. Pa3BEépTka MHIIMHIIpa 1 KOHYCa
6.5 KomOuHamu Ten BpalleHus U MHOTOTPaHHUKOB. MHOTOIpaHHMK, OMMCAaHHBIA OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOI'PaHHUK,
WIN TENO BpalleHUs
6.6 [Tonsarue 06 o6bEMe. OcHOBHBIE cBOMCTBA 00bEMOB Tell. Teopema 00 00bEME MPSIMOYTOIBHOTO MapaljIeNIeUIe a U CISACTBUS U3
' He€. O0bEM nunuHApa, konyca. O0BEM mapa u miomaab chepsl
6.7 [Tono6ubIe Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXKY TUIOLIAISIMU TOBEPXHOCTEN, 00bEMaMH MOAO0HBIX TEJ
6.8 Cevenus nuaMHApPa (MapauieNbHO U MEPIEeHAUKYISIPHO OCH), CEYeHMs KOHYyca (MapajuleJbHOE OCHOBAHHIO W INPOXOJsIiee dyepe3
' BEPIINHY), CEUEHHs 11apa




BexTop Ha nmiockocTy U B npocTpaHcTBe. C10’KEHUE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4MCiIO0. Pa3inoxeHue BekTopa
6.9 110 TpEM HEKOMIUTAHAPHBIM BeKTopaM. IIpaBuio napamienenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUIL ACUCTBUH C
BEKTOpaMH

[IpssmoyromnpHas cucrema KoopauHar B npocrpanHcTBe. Koopaunars! Bexkropa. IIpocreiimue 3anaun B KOOpAUHATAX. YTOI MEXAY
6.10 BekTopamu. CKalsipHOE MPOU3BECHUE BEKTOPOB. BhlunciieHne yriioB MKy NPsSMbIMHU U INIOCKOCTAMU. KoopauHaTHO-BEKTOPHBIM

MCTO/ IpX PCIICHHUU I'COMCTPUYCCKUX 3a1a1




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3y/JbTaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
cpeiHero oouero o0pa3oBaHus

Bnanenue meromaMu 0Ka3aTeNbCTB, aNTOPUTMAMU pEIIEHUS 3aqad; yMeHHe (OpMyJIMpoBaTh W ONEPUPOBAThH
HNOHATUAMM: OIIPENEICHUE, aKCHOMa, TEOpEMa, CIIEJCTBUE, CBONCTBO, IPU3HAK, NOKA3aTEIbCTBO, PAaBHOCHJIbHbBIE
(GOpMyYITHPOBKH; PUMEHSITh UX; YMEHHE (OPMYIUPOBAaTh OOPATHOE M MPOTHUBOIIOJIOKHOE YTBEPIKIECHHUE, MPHUBOJUTH
IPUMEpPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ MAaTeMAaTUYECKOM WHAYKLIHH; TNPOBOAUTH J1OKA3aTEIbHbIE
paccyXJIeHHsl IIpU PEIICHUM 3a/ad, OLCHUBATH JIOTMYECKYIO IPAaBUJIBHOCTh PACCYKICHHUW;, YMEHHE OIEPHUpPOBATH
HNOHATUAMM: MHOYKECTBO, IIOJMHOYKECTBO, OIEPALlMA HAJX MHOXECTBAMH; YMEHHE HCIIOJIB30BATh TEOPETUKO-
MHO>KECTBEHHBIN aImapar Uil ONMCAHUS PEajbHBIX IPOLECCOB U ABJICHUN M IPHU PEIICHHUM 3a/1ad, B TOM YHUCIE U3
Jpyrux y4eOHBIX MpEeJIMETOB; YMEHHME ONepUpoBaTh MOHATHAMU: rpad, CBA3HBIA rpad, AepeBo, LMK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMuHbIMH CIOCOOAaMHU; MCIIONB30BaTh rpadbl NMpU peLICHUU

3aaad

YMmenune OIICPHUPOBATEL MOHATHAMU: HATYpPaJIbHOC YHCIIO, LCJIOC YUCII0, CTCIICHL C LOCJIBIM II0Ka3aTeJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C pallMOHAJIBHBIM I10Ka3aTCJIEM, CTCIICHL C €N CTBUTEIILHBIM IIOKa3aTcCJIEM, norapn(bM
qucia, CHHYC, KOCHMHYC MW TaHICHC IIPOM3BOJBHOI0 4YHCIA, OCTATOK IO MOAYJIIO, paluOHaJIbHOC 4YHCIIO,
HPppalUOHAIIBHOC YHCJIIO, MHOXECTBA HATYPAJIbHBIX, MNCJIbIX, PallUOHAJIBHBIX, JIECTBUTEIBbHBIX quceil; yYMCHHC
HCIIOJIB30BAaTh IPU3HAKU AOCIIUMOCTH, HaMEHBIIHH 06H1PII>'I JCINUTECIIb U HAUMCHBIICC O6HIGG KpaTHOC, aJIrOpUTM
EBknuma Ipu PpCeIICHHUU 3aJad; 3HAKOMCTBO C Ppa3JIUYHbIMU IO3UIOHUOHHBIMHU CHCTCMAMH CUYHUCICHUA; YMCHUC

BBITNOJIHATH BBIYUCIIEHNE 3HAUEHUH U TpeoOpa3oBaHus BhIpaXXEHHUH CO CTENEHsSMHU U jorapudmamu, npeodpazoBaHus




JIpOOHO-PALlMOHAIIBHBIX BBIPAXKEHHUI; YMEHHE OMNEepUpOBATh MOHITHUSIMH: IOCIIEIOBATEIbLHOCTh, apudMeTndecKas
nporpeccusi, reoOMeTpudecKas mporpeccus, 6eCKOHeUYHO yObIBaroIasi reoMeTpuyecKast MpOrpeccus; yMEHUE 33/1aBaTh
MOCNIEI0OBATEIbHOCTH, B TOM YHCJIE C IOMOLIBI0 PEKYPPEHTHBIX (OPMYIN; yMEHHE ONEpUpOBATh IMOHSATHSIMHU:
KOMILJIEKCHOE YHCIIO, CONMPSHKEHHBIE KOMILJICKCHBIE YHCIa, MOJYJb M apryMEHT KOMIUIEKCHOTO 4yucia, opma 3amucu
KOMIUIEKCHBIX ~ 4Yucen  (reoMeTpuueckas, TPUTOHOMETpUUYecKas U anredpaundeckas); yMeTb IPOU3BOJUTH
apudMeTHUeCKue IeHCTBUA ¢ KOMIUICKCHBIMU YHCIIaMU; PUBOAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCET;

OTIepUpPOBATh MOHATUAMU: MaTpula 2x2 u 3X3, onpeaeauTellb MaTPUILIbI, TEOMETPUUECKUI CMBICI ONpEAeTUTENs

YMeHue OIICPHUPOBATDH IIOHATHUAMMU: palnOHAJIbHBIC, HppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTECMbBI; YMCHHUEC OIICPUPOBATH ITOHATUAMU:
TOXICCTBO, TOXICCTBCHHOC Hpeo6pa3013aHI/Ie, YpaBHCHHE, HCPABCHCTBO, CHUCTEMa ypaBHeHI/Iﬁ H HCPABCHCTB,
PAaBHOCHUJIBHOCTDb ypaBHeHI/If/'I, HCPABCHCTB U CUCTCM,; YMCHHUC PCIIATE YPABHCHUA, HCPABCHCTBA U CUCTEMBI C ITIOMOIILIO
Ppa3IMIHbIX HpI/IéMOB; peumiaTtb YpaBHCHHUA, HCPABCHCTBA W CHUCTEMbI C TIIapaMETpOM; IPUMCHATbL YpPABHCHMU,
HCPABCHCTBA, UX CUCTCMBI I PCHICHUA MAaTCMATHYCCKUX 3a4a4 U 3aaa4 U3 pa3JIMIHbIX obOnacreit HAayKH 1 peaHbHOﬁ

KHU3HHU

YMeHue onepupoBaTh NOHATUAMM: (YHKIUS, YETHOCTh (PYHKIMM, MEPUOJAUYHOCTH (PYHKIMHM, OrPaHUYEHHOCTh
(GYHKLIMM, MOHOTOHHOCTb (YHKLHH, SKCTpeMyM (YHKIMHM, HauOoiblllee M HaMMEHbIIee 3HAYeHHs (QYHKLUUU Ha
IPOMEXKYTKE, HEeNpepblBHAsE (PYHKIMS, acUMOTOTHI rpaduka (yHKIMH, NepBas U BTOpas MPOU3BOAHAA (DYyHKIUH,
reoOMEeTpUYECKU M (PU3NUECKUIl CMbICT MPOU3BOJIHON, IepBOOOpa3Hasi, ONpeAeaEHHbIN UHTErpal; yMEHHEe HaXOIUTh
aCUMINTOTHI Tpapuka QYHKIMH;, YMEHUE BBIYUCIATH NMPOU3BOJIHBIE CYMMBI, POU3BEACHHS, YACTHOTO U KOMIIO3UIIUU
(GyHKLIUH, HAXOJUTh ypaBHEHHE KacaTeIbHOU K rpaduky (QyHKIMM;, YMEHHE HaXOIUTh MPOU3BOJHbIE 3JI€MEHTAPHBIX
GyHKIMHI; yMEHHE HCIOIb30BaTh MPOU3BOIHYIO JJIs MCCIEA0BaHUs (QYHKIHMM, HAXOAUTh HAaUOOJBIINE U HAUMEHbBIIINE
3HaYeHUs (QYHKIMNA; CTPOUTH TpaUKH MHOTOWIEHOB C HCIOJb30BAHMEM armapaTa MaTeMaTHYeCKOro aHalu3a,

MNPUMCHATE IMPOU3BOAHYIO JIA HAXOXIACHHA HAWIYJIICTO PCIICHHA B MNPHUKIAAHBIX, B TOM YHCJIC COLOHUAJIBHO-




SKOHOMUYECKHX M (PU3WYECKUX 3a7adax; HAXOIUTh IUIOMAAN U O0BEMBI (PUTYp C MOMOINIBI0 MHTETpaia; MPUBOJAUTH

IPUMEPbI MATEMATUYECKOTO MOACTHPOBAHHUS C TIOMOIIBIO MU GEpeHINATbHBIX YPaBHEHUN

YMeHue omnepupoBarh MOHATHSAMU: Tpaduk GyHKIUH, oOpaTHas (GYHKUMSA, KOMIIO3UIMS (YHKIMHA, JWHEHHAs
GyHKIMS, KBagpaTHYHas (QYHKIHS, pandoHanbHas (QYHKIHS, cTeeHHas (QYHKIHS, TPUTOHOMETpHYEeCKne (QyHKIUH,
o0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIMH, TIOKa3aTeNIbHas U JiorapudMuieckas GyHKINN; YMEHUE CTPOUTH rpaduku
U3y4YCHHBIX (YHKIHH, BBITOJIHATH IMpeoOpa3oBaHusl rpagukoB (yHKIUI, MCHOIB30BaTh TpadUKU IS U3ydCHUS
IPOLECCOB M 3aBUCUMOCTEH, IPU pEIEHUH 3aJad U3 JAPYruX yueOHbIX IPEIMETOB U 3aJad M3 pEealbHOM KU3HU;
BBIpaXKaTh (POPMYJIaMU 3aBUCHMOCTH MEX/y BEIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U TpaduKu (QYHKIMN ISl peIICHUS
ypaBHEHMIA, HEPABEHCTB M 3aJad C MapaMeTpaMH; M300pakaTh Ha KOOPIUHATHOW IUIOCKOCTH MHOXKECTBA PELICHUN

ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 337a4l PA3HbIX TUIIOB (B TOM YHMCIIE Ha MPOLEHTHI, A0JIM U YacTH, Ha JIBUXKEHUE, paboTy,
CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 33Jadd M3 OOJACTH YIpaBICHUS JTUYHBIMA M CEeMEHHBIMU (pUHAHCAMH);
COCTABJIATh BBIPAXKEHUS, YPAaBHECHMs, HEPABEHCTBA U MX CHCTEMBI II0 YCIIOBHUIO 3a/aud, MCCIELOBATh IOJYy4YEHHOE
pellleHre U OLICHMBATh MPABIONOJ00OHOCTh PE3ylbTAaTOB, YMEHHE MOJEIMPOBATh peallbHble CUTYyallMM Ha S3bIKE
MAaTE€MaTHKH; COCTAaBJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHMIO 3a/1auM, MCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allriapara anre6pbl, HHTCPNPETUPOBATH HOJ'Iy‘ICHHBIﬁ pe3yiabTar

YMeHnue OIICpHUPOBATH IMOHATHAMHU: CPCIAHCC apI/I(I)MeTI/IquKoe, MCHaHa, HauOOJIbIlIee U HaUMEHbIIICE 3HA4YCHUAA,
pasMax, JUCICPCHsA, CTAaHAAPTHOC OTKJIOHCHUE YHCIOBOTO Ha6opa; YMCHHUEC M3BJICKATb, MWHTCPIIPETUPOBATH
I/IH(l)OpMaI_II/IIO, MNpEACTAaBJICHHYO B Ta6nnuax, Ha JauarpamMmax, Fpa(bI/IKaX, OTpaXaroUyro CBOlCTBa PCAIIBbHBIX
mponeccoB n $IBJ'I€HI/II71; NpEaACTaBIATH I/IH(i)OpMaHI/IIO C IIOMOIIBIO Ta6J'II/IH W JuarpamMm; HCCICO0BATh CTATUCTUYCCKUC
JaHHBIC, B TOM YHCJIC C NPUMCHCHUCM Fpa(l)I/I‘ICCKI/IX MCTOHOB M 3JICKTPOHHBIX CPCACTB, rpa(bﬂqecxn HUCCICI0BATh

COBMECTHBIE HAOJIIOICHHSI C TIOMOIIBIO TUAarpaMM PAacCEMBAaHUS M JIMHEWHON PErpeccuu

YMeHue onepupoBaTh NOHATHUSMHU: CIyYalHBIM OMBIT U CilydailHOE COOBITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS;




YMEHHE BBIYHCIATH BEPOATHOCTH C HMCHOJIB30BAaHHEM TIpaUUECKHX METOJO0B; HNPUMEHATh (POPMYINBI CIOXKCHHS M
YMHOXXEHUSI BEPOSITHOCTEH, (OpMYITy NOJHOW BeposTHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GOpMyIIBI; OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; YMEHHE ONEpPHPOBATh MOHATHAMU: CITydaiHas BEIHMYHMHA,
pacnpesielieHle BEpOSTHOCTEH, MaTeMaTH4ecKoe OXHUIAHUE, AUCIEpPCUs U CTaHJapTHOE OTKJIOHEHHUE CIIydalHOMN
BEJINYMHBI, (QYHKIIUH PACTIpesieNIeHHs W TUNIOTHOCTH PaBHOMEPHOTO, IIOKA3aTeIbHOTO 1 HOPMAJILHOTO PacHpe/ieIeHuil;
YMEHHUE HMCIIOJIb30BAaTh CBOWCTBA M3YyYCHHBIX paclpeleIeHUi sl PelIeHus 3a]a4u; 3HAKOMCTBO C MOHSATHUSMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BHIOOPOYHBIX MCCIECJOBAHH; YMEHHE MMPUBOIUTH MTPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX
Yrces B MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATHIMHU: COUYETaHHE, TIEPECTaHOBKA, YHCIIO
COYETaHMH, YNCIIO TIEPECTAaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHITh KOMOWHATOPHBIE (haKThl M PACCYKIACHUS IS
pemieHust 3ajad; OICHWBATh BEPOSTHOCTH pPEATbHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJIENb |

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yiibTaTt

YMeHue oneprupoBaTh MOHATUAMU: TOUKA, NpsMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIa, JIOCKUI
YIOJI, ABYTPAHHBIN YroJyi, TPEXIPAHHBIA YroJy, CKPEUIMBAKOLIMECS MPSIMBbIE, NapAIUICIbHOCTh U MEPHEHIUKYISIPHOCTD
MPSAMBIX U IIJIOCKOCTEW, Yoyl MEXIY INPAMBIMH, YIOJI MEXIAY HNPSAMOU U IUIOCKOCTBIO, YIrOJ MEXKAY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHHE MEXKIY MNPSAMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCIIONIb30BaTh TMPHU PEIICHUU 3a/ad U3ydyeHHbIe (aKThl U TEOpeMbl IUIAHUMETPUM;, YMEHHUE OIICHHBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIETO MUPA; CTPOUTh MATEMATUUYECKUE MOJIETH C MIOMOIIBIO0 T€OMETPUUECKUX TTOHITHI U BEJIMYUH,

peliaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a]a4n

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMIAAL GUTYPBI, 00BEM (UTYpBl, MHOTOTPAHHUK, IPABUIBHBIM MHOTOIPaHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapaijienenunes, npusma, nupamuja, Gurypa u moBEepXHOCTh BpALLCHUs, LUIHHID,
KOHYcC, 11ap, cdepa, mionanb chepsl, mionaab MOBEpXHOCTH MUPaMUIbI, TPU3MbI, KOHYCa, LUIUHApA, 00bEM Ky0a,
[IPSIMOYTOJIBHOTO IMapajulelICNIAIela, NUpaMUIbl, MPU3MbI, LWIMHAPA, KOHYycCa, IIapa, pa3BEPTKA IIOBEPXHOCTH,

CCUCHUA KOHYCa W HUWJIIMHAPA, MapaUICIIbHBIC OCU WJIM OCHOBAHHWIO, CCHCHHE IIapa, IJIOCKOCTh, Kacarolasacs C(bepBI,




HWIMH]Ipa, KOHYCa; YMEHHUE CTPOUTh CEYEHHUE MHOTOTPaHHHUKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPHI U IOBEPXHOCTH
BpallleHUsl, MX CEYEHUs, B TOM UHCIE C IIOMOIIbIO DJEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTh CBONCTBA
reOMEeTPUUECKUX (UTYpP, CAMOCTOSATENBHO (HOPMYIHPOBATh OIMpPEIEICHHs] U3ydaeMbIX (UTYp, BBIABUIATh THIIOTE3bI O
CBOWCTBAaX M TMpPHU3HAKAX TI'COMETPUYECKUX (Uryp, OOOCHOBBIBATH WIJIM ONPOBEpPraTh HX; YMEHHE IMPOBOIUTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (bHpr 110 pa3JIMYHbIM IIPHU3HAKAM, BBIIIOJIIHATD H606XOI[I/IMBIG JOIOJTHUTECIIBHBIC ITIOCTPOCHUA

11
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VYMeHHe oneprupoBaTh NOHATUSAMHE: JBIKCHHE B TPOCTPAHCTBE, MApAJUICIbHBIN IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MPeodOpazoBaHKue MOJ00Ms, 10100HbIe (UTYpHI; YMEHUE PACIO3HABATh paBHbIC M MOJOOHBIE
(Gurypbl, B TOM 4UCIIe B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIIOJIB30BaTh T€OMETPHUUCCKIE OTHOLICHUS TP PELICHUH
3a/1a4; HaXOJUTh TI'€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIOMaab, OOBEM) IpU pEUIeHUM 3a7ad U3 APYTUX
y4eOHBIX MPEIMETOB M M3 PEAUTbHON KHM3HU; YMEHHUE BBHIYUCIISATh TE€OMETPHUUECKHE BEIMYHMHBI (ITMHA, YrOJ, IUIOIA/Ib,
06’BéM, IJ1omaab HOBerHOCTI/I), HCII0JIb3Ysl U3YYCHHBIC q)OpMy.]H)I U MCTOABI, B TOM 4YHCJIC: IUIOIIAJlb IMMOBECPXHOCTH
HPaMUJIBL, TPU3MBI, KOHYCa, IWIMHIIPA, TUIOMaab cepbl; 00bEM KyOa, MPSIMOYToIFHOTO apajuleNenuIe/a, TUpaMu/Ibl,
NPU3MBI, HWIMHPA, KOHYCA, IIapa; YMEHUE HaXOAUTh OTHOIICHHE 00BEMOB MOTOOHBIX (HUTYD

YMeHue onepupoBarh MOHATUSMH: MPSMOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOpPAa Ha 4YHCIO, Ppa3loKEHHE BEKTOpa MO 0a3ucy, CKaIsipHOE
NPOM3BEACHNE, BEKTOPHOE IPOU3BEICHHUE, YIrOJ MEXIy BEKTOpaMH; YMEHHME HCIOIb30BaTh BEKTOPHBIA U

KOOpI[I/IHaTHBII\ﬁ MCTOI JJIA pCHICHUA TCOMETPUUCCKUX 3aad U 3aaa4 APYyIrux y‘-Ie6HI)IX npeamMcEToB

YMeHue BbIOMpaTh MOAXOMALIMI METON JUIsl pPelleHUs 3a/Jayd; MOHMMAaHHME 3HAYMMOCTH MaTeMaTHKU B H3Yy4YEHUU
HOPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB M SIBICHHUM; YMEHME paclio3HaBaTh MPOSBICHHE 3aKOHOB MaTeMaTHKH B
HUCKYCCTBE, YMEHHME IPUBOJMTH IPUMEPHl MATEMATHYECKUX OTKPBITUA POCCHUHCKOM M MHPOBOM MaTeMaTU4YECKOU

HayK{




IHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
1.2 Parnmonanbubie yncna. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE IEPHOANYECKIE Jpodu
1.3 Apudmerndeckuii KOpeHb HATYpaIbHOH cTeneHu. JefdcTBrs ¢ apuMETHUECKUMH KOPHIMHU HATYPAIbHOW CTETICHN
14 Crenensb ¢ 1enbpIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM MoKa3zaTesneM. CBOWCTBA CTEIICHH
1.5 CuHyC, KOCHHYC M TaHT'€HC YHCIJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHBIC JOTapH(MBbI
17 JleficTBuTenpHbIe Yucia. ApudMeTHdyeckue ornepanud ¢ JeHCTBUTENbHBIMH uuciaMu. [IpuOnmkEHHbIC BBIYMCICHHUS, HpaBHIIa
' OKpYTJICHHUS, IPUKHU/IKA U OL[CHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommnekcHsle yncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAIMOHAIBHBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIe U TOTapUPMUUECKHE YpaBHEHUS
2.5 Llenmbie 1 TpOOHO-paIIOHAEHBIC HEPABEHCTBA

2.6 HppanyoHalibHbIe HEPAaBEHCTBA




2.7

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUN Y HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 OyHKIMY U TpaduKu

31 Oyuknus, cnocoObl 3amanus ¢GyHkiuuu. ['paduk (ynkuumu. B3aumHo oOpatubie ¢QyHkuuu. YETHble U HEeu€THBIE (DYHKIUU.
' [lepronnveckue pyHKINU

3.9 OO6nacte ompeneneHUs U MHOXKeCTBO 3HadeHUM ¢yHkuuu. Hymu ¢ynkumu. IIpoMexyTku 3HaKomocTosHCTBa. [IpomexyTku
' MOHOTOHHOCTH (QyHKIIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonpiiee 1 HanMeHblee 3HaYeHne (yHKIIUU Ha TPOMEKYTKE

3.3 Crenennast GyHKIHUS C HATYpaJIbHBIM | LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHn

3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU

3.6 Touku paspsiBa. AcuMnToTsl rpadukoB pyHKuui. CBoCTBa PYHKIINNA, HENPEPBHIBHBIX HAa OTPE3KE

3.7 ITociieoBaTeIbHOCTH, CIIOCOOB! 3aJaHMS IIOCIIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reomeTpudeckast nporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa

4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX HYHKINH

42 [IpuMeHeHHe TPOM3BOJHONW K HCCIENIOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb M O3KCTpeMyMbl. HaxoxaeHue HauOoJbIIero M
' HaMMEHBIIIET0 3HAaYeHUs! (PYHKIIUN Ha OTpE3Ke

4.3 [lepBooOpasnas. Murerpan
5 MHoxecTBa U JIOTHKA




5.1

MHoOXxecTBO, onepanuu HajJ MHOkecTBamu. Jluarpammel Ditnepa — Benna

5.2 Jloruka
6 BepostHoCTh 1 cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOuHaroprka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALECHUS
7.5 KoopauHaTsl 1 BEKTOPBI




HOACHUTEJBHASA 3AIINCKA

VYyeOublii Kypc «BeposSTHOCTb M CTAaTUCTHKA» YIUIYOJIEHHOTO YPOBHS SIBJISETCS MPOAOIKEHHEM U Pa3BUTHEM
OJTHOMMEHHOTO Y4eOHOTro Kypca yriyOJE€HHOTO YpOBHS Ha YpPOBHE CpEIHEro oO0miero obOpa3oBaHus. YUYEOHBIH Kypc
npeaHa3HadeH s GOPMUPOBAHKS Yy O0YUAIOMIUXCS CTATUCTUIECKON KYJIBTYPhl U IOHUMAHUS POJIA TEOPUH BEPOSTHOCTEH
KaK MaTeMaTHYEeCKOTO WHCTPYMEHTA Uil M3Y4YEHUs CIIYYalHBIX COOBITHH, BEMIWYMH W mporieccoB. [lpm m3ydeHum kypca
o0orammaroTcs MpeACTaBICHUS OOYYAIOIIUXCS O METOJaX HCCIICIOBAaHUS HM3MEHUMBOTO MHpA, Pa3BUBACTCS MOHUMaHUE
3HAYUMOCTH M OOIIHOCTH MaTeMAaTHYECKHUX METOJOB TO3HAHUS KaK HEOTHhEMJIEMOW YacTH COBPEMEHHOTO E€CTECTBEHHO-
HAay9IHOTO MHPOBO33PCHHUS.

Conepxanne y4eOHOTO Kypca HaIpaBJICHO Ha 3aKpeIUICHUE 3HAHWW, MOJYYCHHBIX NMPH M3YYCHHH Kypca Ha ypOBHE
OCHOBHOT0 00111er0 00pa3oBaHusl, U HA Pa3BUTHE MPEICTABICHUN O CIIy4alHbIX BEJIMUYMHAX U B3aUMOCBS3SIX MEXKIYy HUMU Ha
BAKHBIX TMPUMEPaAX, CIOKEThl KOTOPBIX MOUYEPIHYTHl M3 OKpyXkaromero mupa. B pesynprate y 00ydaromuxcsi JOJKHO
chopMHUpOBATHCS MPEJICTABIICHNE O HAanOoJiee YIOTPEOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJCIIAX, UCIIOIb3YyEMbIX IS
OTHMCAHUS AHTPOIIOMETPUYECKUX U JeMOTrpauuecKuX BENWYMH, IOTPEIIHOCTEH B pa3IMYHBIE pOJia HM3MEPEHUSX,
JUTHTEITEHOCTH O€30TKAa3HOW pabOThl TEXHUIECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUI U MIPOIIECCOB B OOIIECTBE.
VY4eOHblll Kype siBIsieTCS 0a30i1 JyIsi OCBOCHUSI BEPOATHOCTHO-CTATHCTHUYECKUX METO/IOB, HEOOXOIUMBIX CIHEIUAINCTaM He
TOJIKO HWHXXEHEPHBIX CIEIHUATBHOCTEH, HO TaKKe COIMAIBHBIX U TICUXOJIOTMUECKHX, TOCKOJIbKY COBPEMEHHBIC
OOIIIECTBEHHBIE HAYKH B 3HAYMUTEIHLHON Mepe WCIOJB3YIOT alapaT aHadu3a OONBIIUX JaHHBIX. [leHTpalbHYI0 dYacTh
y4eOHOTO Kypca 3aHUMaeT OOCYXJAeHUE 3akoHa OOJbIIUX Yucell — (PyHJAAMEHTaJbHOIO 3aKOHAa MPHUPOJIbI, HUMEIOIIETO
MaTeMaTU4YECKyI0 (opMaIu3aluio.

B cooTBeTCTBUU C yKa3aHHBIMH LIETSIMU B CTPYKTYpe y4eOHOro Kypca «BeposiTHOCTh U CTaTHUCTHKA» Ha yriayOiaE¢HHOM
YpOBHE BBIJIEJIEHbI OCHOBHBIE COJIEpKaTeIbHble JIMHUK: «CiydaiiHble COOBITUSI U BEPOATHOCTU» U «CiydallHbIe BETUYMHBI U
3aKOH OOJIBIIIMX YHCET.

[ToMUMO OCHOBHBIX JTUHUI B yY€OHBIN KYpPC BKJIFOUYCHBI JICMEHTHI TEOPHH TpadOB M TECOPUU MHOKECTB, HEOOXOIUMBIC
JUTSI TIOJTHOIIEHHOTO OCBOEHUSI MaTepHaia JaHHOTO y4eOHOTO Kypca U CMEKHBIX MaTEeMAaTUUECKUX yIeOHBIX KYPCOB.



Copepxanue nuHun «CiydaiiHble COOBITHSI U BEPOSITHOCTHY CIYKUT OCHOBOM IIJIs1 (POPMUPOBAHUS MPEICTABICHUI O
pacrpeneneHun BEPOSITHOCTEN MEXIy 3HAUCHUSMH CIyYalHBIX BEIWYUH. BaKHYI0 4acThb B 3TOW COAEPKATEIBHOW JIMHUU
3aHUMAET U3YUYEHUE IreOMETPUUECKOr0 1 OMHOMHUAILHOTO paclpe/iesieHUid U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMH —
NOKa3aTEJIbHBIM U HOPMAJIbHBIM PACIpPEACICHUSAMMU.

Templ, CBA3aHHBIE C HENPEPHIBHBIMU CIYYalHBIMH BEJIUYMHAMH W PACHPEACICHUSIMH, AKLEHTHPYIOT BHUMaHUE
oOy4aromuxcsi Ha ONMMCAHWU U M3YyYEHUU CIy4alHBIX SBJICHHUM C MMOMOIIBI0 HEMpepbIBHBIX (QyHKIMNA. OCHOBHOE BHUMAaHHE
YAENSAETCA IMOKA3aTeIbHOMY U HOPMAJIBHOMY PacIpeeICHUsIM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIIBHOE H3YYEHUE CBA3UM MEXKAY CIyYalHbIMU BEJIUYHMHAMHU U
OMKCaHUE ATOM CBA3M C MOMOILBIO KO3(PPUIIMEHTa KOPPEISALMN U €r0 BBIOOPOUHOTO aHAIora. JTU AJIEMEHTHI COACpPKAHUS
pa3BUBAOT TeMy «JluarpaMmbl paccerBaHUs», MU3yYEHHYIO Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, © BO MHOI'OM
OMMPAIOTCS Ha CBEACHUS U3 KYPCOB aJIr€Opbl U T€OMETPHH.

Emé omuH 31meMeHT colep)kKaHus, KOTOPBIA IIPEIIaracTcsi Ha O3HAKOMHUTEIBHOM YPOBHE — IIOCIEAOBATEIBHOCTH
CJIy4allHbIX HE3aBUCHUMBIX COOBITHUMN, HACTYNAIOIIMX B €IMHULYY BpeMeHU. O3HAKOMIIEHUE C PaclpeeieHUEM BEPOSITHOCTEM
KOJIMYECTBA TaKUX COOBITUI HOCUT Pa3BUBAIOLIUI XapakTep U SBIAETCS aKTyaJbHbIM JJIs OyAyIIMX aOUTYpHEHTOB,
MOCTYMAIOMIMX HA y4E€OHBIE CIIELIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEN U YIPABICHHUEM.

Ha usyuyenue yueOHOro kypca «BeposSTHOCTH M CTaTUCTHMKa» Ha YIUIYOJIE€HHOM YpOBHE oTBoauTcs 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Heziento).



COILEPKXAHUE OBYYEHUA
10 KJTACC

I'pad, cBssubiii rpad, nytu B rpade: nmukibl U nend. CTeneHb (BaJEHTHOCTb) BepIIHMHBL. ['padpl Ha TIOCKOCTH.
JlepeBbsi.

CrnydaliHble SKCIEpUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHUS. DJeMEHTapHble COObITHUS (KMCXO0nbl). BeposTHOCTH
Clly4ailHOro coObITHs. BIM30CTh 4YacTOTBI W BEPOSTHOCTH CcOObITHHA. CiydailHbIE OMNBITBI C PaBHOBO3MOXHBIMH
AJIEeMEHTapPHBIMU COOBITUSIMU.

Omneparuu HajJ COOBITUSIMU: NepecedeHne, 00beAMHEHUE, TPOTUBOMOJIOKHBIE cOObITUA. Junarpammel Diinepa. Gopmyna
CJI0’KEHUS BEPOSATHOCTEN.

VYcnoBHasE BEPOSATHOCTb. YMHOXKEHUE BepOsATHOCTEW. JlepeBo ciiydalHOro »skcnepuMmeHTta. dopmynia IMOJTHON
BeposiTHocTH. Popmyrna balieca. HezaBucumbie coObITHS.

bunaphbiii ciaydaiiHblii ONbIT (KMCTBITAHKWE), ycleX W Heynada. HezaBucumble ucnbiTanusi. Cepusi HE3aBUCUMBIX
UCIIBITaHuI 710 epBoro ycnexa. [lepecranoBku u ¢gakropuan. Yucno coyeranuii. Tpeyronsuuk I[ackana. ®opmyna GuHoma
Herorona.

Cepus He3aBUCUMBIX UcTibITaHUN bepHyiu. CiayyaliHblil BBIOOp U3 KOHEYHOW COBOKYITHOCTH.

CnyuaitHasa BenumuuHa. Pacnpenenenune BeposiTHOCTEM. Jlmarpamma pacnpeneneHus. Omnepanuvu Haj CIyYalHBIMH
BenMuMHamMu. buHapHas ciydaitHas BenmuuuHa. [IpuMepsl pacnipeiesieHuid, B TOM YHCIie TEOMETPUUYECKOe U OMHOMHAIILHOE.

CoBMecTHOE paclipe/iesieHue ABYX CIydallHbIX BelWudH. HeszaBucumble ciydaiiHbple BeIMYHMHBL.MaTeMaTH4YEeCKOe
OKHJIaHWE CIIy4allHOW BelMWuYMHBI (pacmpeneneHus). [Ipumepsl mpUMEHEHHS MaTeMaTHYeCKOTO OKHMIaHUs (CTpaxOBaHUE,
noTepes). MaremaTU4eckoe OKHJlaHhe OMHApHOM CllydallHOM BENMYMHBI. MaTeMaTH4ecKoe OXKUJAHUE CYMMBI CIy4ailHBbIX
BENIMYMH. MaremMaThuuecKkoe 0KUAaHNe T€OMETPUYECKOT0 U OMHOMHUAIBHOTO paCIpeiesIeHUN.

Jlucniepcust ¥ CTaHAApTHOE OTKJIIOHEHWE CIIy4dailHOW BenwuuHbI (pactpesnenenus). Jlucnepcuss OMHApHOW CiydaitHOM
BEJIMYMHBI. MareMaTu4ecKoe OXUAAHUE MNPOU3BEACHHUS W JUCHEPCUS CYMMBlI HE3aBUCHMBIX CIIYYallHBIX BEJIMYMH.



I[I/ICHepCI/IH N CTAaHJapTHOC OTKIOHCHHC OMHOMHAIBLHOTO pacupeaciaCcHus. I[I/ICHepCI/IH N CTaHJapTHOC OTKJIOHCHHC
reOMCTPHUICCKOI0 pacCIpCaCiICHUs.
11 KITACC

HepasenctBo YebObiméBa. Teopema UeObrméBa. Teopema bepuymmu. 3akon Oonbiiux yucen. BeiOopouHblii MeTon
uccienoBanuii. Beibopounsie xapakTepucTuku. OIEeHUBAHUE BEPOSITHOCTH COOBITHS MO BBIOOPOYHBIM JTaHHBIM. [IpoBepka
IPOCTEHIINX TMIIOTE3 C IOMOLIBIO H3YUYEHHBIX PaCIpelIeICHUN.

HenpepsiBHble cinyuaiiHple BenuuuHbIL. [IpuMepbl. DyHKIMS IIOTHOCTH BEPOSTHOCTH paclpezciieHus. PaBHoOMepHOe
pacupenesieHue MW €ro CBOMCTBA. 3aJadd, NPUBOASAINME K IIOKA3aTEeIIbHOMY pAaCHpEeAciICHHIO. 3aJadyd, NPUBOJALINE K
HOpMaJIbHOMY pacnpeneneHuto. OyHKIMS MIOTHOCTU BEPOATHOCTH MOKA3aTENIbHOIO pACTIPENEIeHHs], PYHKIUS MIOTHOCTH
BEPOSATHOCTA HOPMAJILHOIO paclpeneneHus. OyHKIus IIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUN. 3a1auu, MIPUBOIALIME K pacnpenenenuto [lyaccona.

KoBapuanust aByx ciydaiiHbix BenuuuH. KoapduuueHTt nuHenHoil koppessiuu. CoBMECTHbIE HAOMIOAEHUS IBYX
BeMYUH. BpIOOpOUHBI KO3 UUMEHT Koppensuuu. Paznuuue Mexay JMHEHHOW CBSI3bI0 M MPUYMHHO-CIIEICTBEHHOU
CBsA3b10. JIMHENHAsA perpeccus, METOl HANMEHBIINX KBaJApPaTOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIETI'O OEPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK OOYYaIOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
oOIecTBa, MPEACTaBICHNEe O MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, MPOICAYD
rpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJECHCTBOBATh C COIIMAJIBHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUUCKOU
MaTeMaTUKH, [IECHHOCTHOE OTHOIICHHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMATHUKOB U POCCUUCKON MaTEMaTUYE€CKOM IIKOJIbI,
HCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOrO Hapoja, cHOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUM HAYKHU U JEATEeIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH,
paccy X IeHUl, BOCIPUUMUYHNBOCTh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3IM4YHbIX BUJIOB HCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh YMEHUSI NMPUMEHSITh MaTeMaTUYECKUE 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3omacHoro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (37I0pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHITHI U OTIbIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPU 3AHATHUAX CIIOPTHBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;



6) Tpya10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWS, WHTEpPEC K Pa3nuuHbIM cdepam TpodhecCHoHaTHLHOM
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HaHHBIM BBHIOOp Oymylieit
npodeccu U peanu3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHHWIO HAa MPOTSHKCHHHM BCEH JKW3HH, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKOW HAMPaBICHHOCTH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-?KOHOMHUYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COIIMAIIBHON CPEeJIbl, OCO3HAHKE TJI00AILHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, OpUEeHTAlNS Ha
MPUMEHEHNE MAaTeMaTHYEeCKUX 3HAHWM IS PEIICHHs 3a/1ad B 00JIACTH OKPYKAIOIIEH Cpeibl, TNIAHUPOBAHUE TMOCTYIKOB H
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIT OKPYKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, MTOHUMAaHKE MAaTEMAaTUYECKON HAyKU KaK c(hepbl 4eTOBEUECKOM JAEATEIBHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSI Pa3BUTHSI ITUBWIM3AINK, OBJIAJICHUE SI36IKOM MAaTEMAaTHKA W MaTEMAaTHYECKOW KyJIbTYpPOW KaK CPEICTBOM TO3HAHUS
MHpPa, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U UCCIIEI0BATEILCKYIO IEATCILHOCTh MHANBUAYATLHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble J1ornueckue qeMCTBHUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATHYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXTY
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTCHUS MMOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS
JU1s1 000O0ITICHUS M CPaBHEHUS, KPUTSPHH IIPOBOJIMMOTO aHAIN3a,

BOCIIPHUHUMATh, (OPMYJIIMPOBATH U TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHIIATEIIbHBIC, €IUHUYHBIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;



BBISIBIIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M MPOTUBOpeursi B (pakTax, MAaHHBIX, HAONIOACHUSX H
YTBEPKAECHUSIX, IPEJIAraTh KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPECUHIA;

JIe7IaTh BBIBOJIBI C UCIIOJIL30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUECHHUH, YMO3aKJIFOUECHHUM
10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENILHO JJOKA3aTEIhLCTBA MATEMATUUECKUX YTBEPKACHUH (IIPSIMBbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAITUIO, TPUBOJANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBEIOMpPATh CIOCOO perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh Hambosee
MOAXOSAIINN ¢ YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUER).

ba3oBble ncciaenoBarejabCKHue 1eCTBUA:

HCIIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (GOPMYJIUPOBATH BOMPOCHI, (PUKCHPYIOIIHE
MPOTUBOPEYHE, MPOOIEMy, YCTaHABIMBATh KICKOMOE U JaHHOE, (GOPMUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIHIO,
MHECHHUE;

IIPOBOJMTH CaMOCTOSITEJIbHO CIIAHUPOBAHHBIM JKCIIEPUMEHT, HKCCIICJOBaHUE I10 YCTAaHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTH4IeCKOro 00ObeKTa, ABJICHUSI, MPOIIecca, BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJCHUSIMH, IIPOLIECCaMU;

CaMOCTOSITENILHO (hOpMYTUPOBATh 0OOOIIEHUS U BBIBOJIBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOIIOICHUSI, UCCIIEIOBAHUSI,
OIICHUBATh JJOCTOBEPHOCThH MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U O0OOIIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, A TAKXKE BBIJBUTIaTh NPEIINOJIOKEHUS O €r0 Pa3BUTUM B HOBBIX
YCJIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH AeUIIMTHI HHPOpMAIUH, JaHHBIX, HEOOXOUMBIX ISl OTBETA Ha BOMPOC U JJISI PEIICHUS 3a]1auu;

BBIOMpaTh UHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
HH(pOpMAITUIO PA3IMYHBIX BUJIOB U (POPM IIpECTaBIICHHUS;

CTPYKTYPHPOBATh HHPOPMAIIHIO, MPEJCTABIATE €€ B PA3IMUHBIX (PopMax, HILTIOCTPUPOBATH TPadUIECKH;

OIIEHUBATh HAJEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEIBLHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA



Oo01enue:

BOCIPUHUMATH U (POPMYITUPOBATH CYKJCHHUS B COOTBETCTBHH C YCIOBHUSIMH U LIETSIMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO
BBIPOKATh CBOIO TOYKY 3pPCHUS B YCTHBIX W IMHMCHbMEHHBIX TEKCTaX, JaBaTh IOSCHCHHUS IO XOJy PCIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYXICHUS 3a71aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMON TEMBI, IPOOJIEMBI, pEeITaeMO 3a]1a4H, BRICKa3bIBATh
nacnu, HaLCJIICHHBbIC Ha ITOUCK peIHeHI/IH, COIIOCTABJIITH CBOU CYH(I[CHI/IH C Cy)KI[eHI/IﬂMI/I I[pyrI/IX y‘-IaCTHI/IKOB JAuaiiora,
OoOHapyXUBaTh pa3IU4ME U CXOACTBO MO3UIIHI, B KOPPEKTHOH opme GOopMyTUpOBaTh Pa3HOTIACHS, CBOH BO3PAKEHUS;

IPEICTABIIATh PE3yJbTAaThl PEIICHUS 3aJaud, SKCIEPHMEHTa, HCCIICIOBAaHHS, NPOEKTa, CaMOCTOSTEIbHO BBHIOMPATH
dbopmMar BBICTYIUICHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBepCAJbHbIE y4eOHbIE JelCTBUS

Camoopranuzamnus:

COCTABJISITh IUIAH, JITOPUTM PEIICHHS 3a7a4d, BBHIOMPATh CIOCOO pEIICHHs ¢ Y4€TOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BJIA/ICTh HABBIKAMU MMO3HABATEIILHON pedIeKCUU KaK OCO3HAHUS COBEPIIIAEMBIX IEUCTBUI M MBICTUTEIBHBIX MPOIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3ybTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEIICHUH 3a/a9d, BHOCUTh KOPPEKTUBHI B JACATCIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa M M YCJIOBHUSIM, OOBSCHATh MPUYMHBI JOCTHKCHHS] WA HEJOCTHKCHUS
PE3yNbTATOB JIEATEILHOCTH, HAXOAUTH OITMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMAaTh W HCIIOJIB30BaTh MPEUMYIECTBA KOMAHAHOW M WHIWBHAYaJIbHOW paObOTHI NMPH PEIICHUHM YYCOHBIX 3ajad,
MPUHUMATH 11€JIb COBMECTHOM JICSITEIIbHOCTH, MNIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOThI, paclpeensTh BUIAbl padoT,
JIOTOBApPUBATHCA, 00CYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;



y4acTBOBATh B IPYIIMOBBIX (hopmax paboThl (00CYkAeHHS, OOMEH MHEHUH, «MO3TOBBIE IUTYPMBI» U UHBIE), BBITIOIHATh
CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMU WiEHAMH KOMAaH/Ibl, OLICHUBATh KAueCTBO CBOETO BKJIAJa B
001U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

cBOOOIHO OMEpUPOBATh MOHATUSAMU: Tpad, TNIOCKUU rpad, CBA3HBIN rpad, myTh B rpade, 1emb, HUKI, JePEBO, CTENEHb
BEPUINHBI, JEPEBO CIYyYaHHOTO HKCIIEPUMEHTA;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: CIIy4alHbIM 3KCIIEPUMEHT (OIBIT), CIIydalilHOE COOBITHE, DJIEMEHTAPHOE CIIydyallHOEe
coObITHE (PJIEMEHTApHBIN MCXOMA) CIy4yallHOTO OIBITA, HAXOAUTh BEPOSTHOCTU COOBITUH B ONBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJIUTh U (GOPMYIUPOBATH COOBITUA: MEpPECECUEHUE, 0ObEIMHEHUE NAaHHBIX COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE
JAHHOMY, HKCIIOJb30BaTh JHUAarpamMMbl OWjepa, KOOPAWMHATHYIO NPsIMYIO JUIsl PEIIeHHs 3a]ad, M0Jb30BaThCcs (popMyson
CJIOKEHHSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIydalHbIX COOBITHIA;

ONEepUPOBaTh MOHATHUSMU: YCIOBHAs BEPOSTHOCTb, YMHOJKEHHE BEpOATHOCTEW, HE3aBUCHMBbIE COOBITHS, JEPEBO
CIIy4ailHOrO KCIEPUMEHTA, HAXOUTh BEPOSTHOCTH COOBITHI C TOMOILIBIO MPaBHUIa YMHOXKEHHUS, IEpEeBa CIIy4allHOTO OMbITA,
MCIIOJIb30BaTh (POpMYITy IOJIHOM BeposATHOCTH, (hopMyiy baiieca npu periennn 3aaad, OnpeAessTh HE3aBUCUMOCTb COOBITHIA
1o Gopmysie U 1o OpraHu3alny CIIy4aiHOTO SKCIIEPUMEHTA;

NPUMEHATh U3yYeHHbIe KOMOMHATOPHBIE (POPMYJIBI JIJIsl IEPEUUCIICHUS JIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOI'O OIBITA, PELICHU 3a/]1a4 [10 TEOPUU BEPOSTHOCTEM;

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: OWHAPHBIA CIydyalHbIA OMNBIT (MCIBITAHWE), YCIEX M HeyJaya, He3aBHCHMBbIE
UCIIBITAHUS, CEPUsl UCIBITAaHUI, HAXOJUTh BEPOSITHOCTH COOBITHI: B CEpUM MCHBITAHUI JO MEpBOro YCIexa, B CEepUu
UCHbITaHUN bepHyIn, B OMbITE, CBA3aHHOM CO CIIy4aiiHBIM BRIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OTEpUPOBATH MOHITUSAMMU: CITydaiiHasi BEJIMUMHA, paclipe/ieJieHHe BepOsTHOCTEH, TarpaMMa pacrpezesieHus,
OuHapHas ciiydaiiHasi BEJIMYMHA, TEOMETPUUYECKOE, ONHOMUAIILHOE PACIIPECIICHHUE;



ONEpUPOBATH TMOHATHUSMHU: COBMECTHOE pacHpeleleHue [BYyX CIy4yallHbIX BEJIMYMH, HCIOJb30BaTh TaOJHUIly
COBMECTHOT'O PACIPEAEIICHH IBYX CIyYalHbIX BEJIMYMH JUIS BBIACICHUS paclpeAesIieHUs] KaXXI0MH BETUUYHHbI, ONPEACICHHUS
HE3aBUCHUMOCTH CIIy4YailHbIX BEJIMYMH;CBOOOIHO ONEPUPOBATH OHATUEM MAaTEMATUUECKOTO OKUAAHUS CITy4YallHOW BEJTUUYHHBI
(pacupenenenus), NPUMEHITh CBOMCTBA MATEMAaTHYECKOTO OXUAAHMS MPU PEIICHUU 3a/lay, BBIUUCISATH MaTeMAaTHUYECKOE
OXuJaHue OWHOMHAIBLHOTO W TEOMETPUUYECKOTO pacIlpenesieHuil; CBOOOAHO ONEpUPOBAaTh TMOHATUSMU: JUCIEPCHS,
CTaHAAPTHOE OTKJIIOHEHUE CIIyYailHOW BEITMYMHBI, IPUMEHATh CBOMCTBA AUCIIEPCUU CIIyHailHOW BEIMYUHBI (pacIpeaeIeHMs])
OpU  PEUICHUH 3a7a4, BBIYUCIATh JUCIEPCHUI0 M CTaHAAPTHOE OTKJIOHEHHWE T€OMETPHUYECKOr0 U OWHOMHAIBHOTO
pacipeeeHu.

K xoniry 11 kiaacca oOyyaromuicss HAyquTCs:

BBIYMCIIATh BBIOOPOYHBIE XApaKTEPUCTUKHA 10 JaHHOW BBIOOPKE U OLICHMBATh XapaKTEPUCTUKU TE€HEpPaJIbHOU
COBOKYIMHOCTU JIaHHBIX MO BBIOOPOUYHBIM XapakTepucTHKaM. OLIeHHBaTh BEPOSTHOCTH COOBITUH U MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, IOJIb3YSICh N3yYEHHBIMU PaCIPEICICHUSIMU;

OPUBOJUTH IPUMEPHI 3a/a4, NMPUBOIAIIMX K IOKA3aTE€IbHOMY PACIPECICHUIO, 3a1a4, IPUBOJAIIMX K HOPMAJIbHOMY
pacnpezenenuto. OneprupoBaTh NOHATUAMU: (PYHKIHS IJIOTHOCTH BEPOSITHOCTU MOKA3aTENIbHOIO pacrupeiesieHus, QyHKIUsI
IJIOTHOCTM  BEPOSITHOCTH  HOPMAJBHOTO  pachpenencHus, (yHKIMS IUIOTHOCTH W CBOMCTBA  HOPMAJIbHOIO
pacnpeneneHus;onpeaeaiaTb Kod(pPUIUeHT JIMHEMHONW KOPPEeNsunn, BEIOOPOUHBIN KOA(P(MULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI pecypenI
DOnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
DneMeHTH KOMOMHATOPUKU 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

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

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

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







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u ukIib!

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

CnyyaiiHble S5KCTIEpUMEHTHI (OIIBITHI) U
CIIy4aiiHble COOBITUS. DIEeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU




VYcnoBHas BEpOATHOCTb. Y MHOXKEHHE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomMb6unaTopHO€E IpaBUII0O YMHOXKEHHUS.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTtponpsHas padora Nel: "I'padpsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOIO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapHas ciydaiiHas BeIu4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUJAAHUS.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeMurHbl. CBOMCTBA JUCTIEPCUU

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas padora ¢




UCIIOJIb30BaHUEM JIEKTPOHHBIX TA0JIUIL
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TeOMETPUYECKOTO PaCIpPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
KonTtponpHas padora Ne2: "UcnbiTanus

33 bepnysum. CiryyaiiHple BETUYHUHBI U 1
pacrnpeneneHus"

34 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

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

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

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

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

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




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

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

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

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

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3aa4, MpUBOJIAIINX K ITOKA3aTCJIbHOMY H K
HOPMAaJIbHOMY paclpeaeICHUAM

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

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH




20

Br16opounsiii k03 puineHT Koppensuun

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

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

24 TaOJIMI] ¥ TUarpamMm, OrucaTeIbHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU 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 MaremaTruecKoe OKHIaHUE CIYYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

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

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHueM GopMyll U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34







MPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMUBI

10 KJIACC

Koxa

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaTbl 0CBOCHUN OCHOBHOM oﬁpasonaTe.ﬂbnoﬁ nmporpaMmmabl CpeaHETro OGIIICFO

NpoBepPsSIeMOro
o0pa3oBaHus
pe3yJbTarta
6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 Uurtath U CTPOUTH TAOJIULIBI U JUATPaMMBbl
6.2 OnepupoBaTh NOHATUSAMU: cpeHee apupMeTHYECKoe, MeraHa, HauOobllee, HaMMEHbIlIee 3HaueHHe, pa3Max MaccHUBa
' YHUCJIOBBIX JaHHbBIX
OnepupoBaTb MOHATHUAMH: CIIy4yailHBI SKCIEPUMEHT (ONBIT) M CiydyallHOe COOBITHE, 3JIEMEHTapHOe COObITHE
6.3 (31eMeHTapHBI MCXOJ) CIIy4aifHOTO OIbITA; HAXOJUTh BEPOATHOCTU B ONbBITAX C PaBHOBO3MOXHBIMH CIy4alHBIMU
COOBITUSIMH, HAXOJIUTh U CPABHUBATh BEPOATHOCTU COOBITUI B U3YUEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX
6.4 Haxonute u opmynupoBaTh COOBITHS: IEepecedeHHe U OObEeIMHEHUE AAHHBIX COOBITUM, COOBITHE, MPOTHBOMOJIOKHOE
JTAHHOMY COOBITHIO; MTOJIB30BAThCA JUarpaMmamu Ditiiepa u GopMyIIoi ClI0KEHHs BEPOSITHOCTEN MPU peLIeHUH 3a]1a4
6.5 OnepupoBaTh MOHATHSAMH: YCIOBHAsI BEPOSATHOCTb, HE3aBUCHUMBbIE COOBITHS; HAXOAUTh BEPOSATHOCTU C IMOMOIIBIO MTpaBUIIa
' YMHOXEHHUS, C TOMOUIbIO AepEBa CIIy4allHOTO OIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE NMPABHIIO YMHOXKEHUS NPH PEILICHUH 3aa4
OnepupoBaTh TMOHATHUSAMH: HCIbITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUSl HCHBITAaHUM, ycmexX W HeyJauda; HaXOIHUTb
6.7 BEPOATHOCTH COOBITHI B CEpUM HE3aBUCHMBIX MCIBITAHUH J10 MEPBOr0 yCIeXa, HaXOJAUTh BEPOSATHOCTU COOBITUN B Cepuu
ucnbITaHU bepHymmn
6.8 OnepupoBaTh MOHATUSAMU: CllydaiiHasi BEJIMYUHA, paclpeielieHne BEpOATHOCTEH, JuarpaMma pacipeesieHus

11 KUIIACC




Kon . “
IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbl CPeTHEr0 001IIero

NpoBepsieMoOro
oOpa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHUBATh BEPOATHOCTH 3HAUEHUH CIIy4yaliHOM BETMUYMHBIIO PACIPEACICHUIO WIH C IOMOLIbIO IHarpaMM
5.9 OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOTO OKHJaHUS, MPUBOIUTH MPUMEPHI TOrO, KaK MPUMEHSETCS MaTeMaTH4YecKoe
' OKHJaHUE CITy4yailHOW BEJIMYMHBI, HAXOJUTh MaTEMaTHUYECKOE OKUIAHKE 110 TaHHOMY PacIpeieICHUI0
5.3 Nmets npeacTaBienre o 3aKk0He 0OJIbIINX YHCET
5.4 HmeTs npeacTaBieHne 0 HOpMaabHOM pacrpeaeneHun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Kon
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 [IpencraBieHue naHHBIX € MOMOLIbI Tabuuy M avarpamm. CpenHee apudmerndeckoe, MenuaHa, HauOojblllee U HauMEHbIIEEe
' 3HA4YEHUs, pa3Max, AUCHEePCHs U CTAaHJApTHOE OTKJIOHEHHE YMCIOBbIX HA0OPOB
CrnyualiHble SKCIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITUS. DJIeMEHTapHbIEe COOBITUS (MCX0/1bl). BEposATHOCTD CiydyallHOrO COOBITHSL.
6.2 ban30cTh 4acTOTHIM BEPOATHOCTH COOBITHHA. CiydaifHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU. BeposTHOCTH
COOBITHI B ONBITaXC PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITUSMU
6.3 Omnepanyu Hax COOBITHSAMU: TEepecedeHue, 00beUHEHNE, MTPOTHBONOJIOKHBIE cOoObITHsA. uarpammbl Ditnepa. DopMmyna CIOKEHHS
' BEPOATHOCTEM
6.4 VYcnoBHas BepOATHOCTb. YMHOKEHHE BeposiTHOcTed. JlepeBo ciydaiiHoro »skcnepuMeHTa. dopmyna MOJHOH BEPOSTHOCTH.
' HeszaBucumeble coObITUS
6.5 Komb6unatopHoe npasuiio ymHoxkeHus. IlepectanoBku u ¢akropuan. Uucno coueranuit. TpeyronpHuk [lackans. @opmyna GuHOMa
' Hrprorona
6.6 bunapHbIii ciyyaiiHblil ONBIT (MCHIBITaHKE), yeniex U Heynada. HesaBucumbie ncnbiTanus. Cepust HE3aBUCUMBIX UCIIBITAHUN 10 TIEPBOTO
' ycnexa. Cepust He3aBUCUMBIX UCTIBITAaHUN bepHysnu
6.7 Cnyuaiinas BenuunHa. Pacnipenenenue BepostTHocTed. [lmarpamma pacnpenenenus. IIpumepsl pacnpeneneHuii, B TOM UHUCIIE

TCOMETPHUICCKOCH OMHOMHAIIBHOE

11 KUIIACC




Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaAHUSA

5 Teopust BEpOATHOCTEN U CTATUCTUKA
UucnoBble XapakTEPUCTUKUA CIy4YalHBIX BEIMYHMH: MATEMAaTUUYECKOE OKHUJIaHHE, TUCIIEPCUsl U CTaHJIapTHOE OTKIOHeHHuE. [Ipumepnl
51 NPUMEHEHHUS MaTEeMaTHYeCKOTO OXHUJAHMS, B TOM 4YHCIIE B 3ajJayax M3 IIOBCEIHEBHOM >XM3HU. MaremaTudeckoe OXKHUJaHUE
' OWMHApHOW CciaydyallHOHM BeIWYMHBI. MareMaTHyecKoe OXKHIaHHE CYMMBI CIIYJailHBIX BEJIWYWH. MareMaThdecKoe OXXKHIAHHE H
JUCIIEPCUsl TEOMETPUYECKOT0 U OMHOMHATILHOTO pacrpeaeneHuit
5.2 3aKoH OOJNBIIMX YHCE U €r0 POJIb B HAYKE, IPUPOJIE U 00IIecTBe. BEIOOPOUHBIN METO CCIIEAOBAHUN
53 [Tpumepsl HENpPEpBIBHBIX CIy4YalHbIX BeIUYMH. [IOHATHE O MIOTHOCTH pacnpeaeneHus. 3ajgadd, MPUBOASAIIME K HOPMAIbHOMY

pacnpenenenuto. [lonsTre 0 HOpMaTbHOM pacipeesIeHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3y/JbTaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
cpeiHero oouero o0pazoBaHus

Bnanenue meromaMu 0Ka3aTeNbCTB, aNTOPUTMAMU pEIIEHUS 3aqad; yMeHHe (OpMyJIMpoBaTh W ONEPUPOBAThH
HNOHATHAMM: OIIPENEICHUE, aKCUOMa, TEOPEMa, CIIEICTBUE, CBOWCTBO, INPHU3HAK, NOKA3aTEIbCTBO, PAaBHOCHJIBHBIE
(GOpMyYITHPOBKH; TPUMEHATh UX; YMEHHE (OPMYIUPOBATH 0OPATHOE U MPOTHBOIIOIOKHOE YTBEPKICHHUE, TPUBOAUTH
IPUMEpPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ MAaTeMAaTUYECKOM WHAYKLIHH; TNPOBOAUTH J1OKA3aTEIbHbIE
paccyXJIeHHsl IIpU PEIICHUM 3a/ad, OLCHUBATH JIOTMYECKYIO IPAaBUJIBHOCTh PACCYKICHHUW;, YMEHHE OIEPHUpPOBATH
HNOHATHAMM: MHOYKECTBO, IIOJMHOXKECTBO, OIIEPALlMM HAJ MHOXXECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN anmapar JJIs ONMCAHUS PEaJbHbIX IPOLECCOB U SBJICHUM M IIPU PELICHUH 337a4, B TOM YHUCIE U3
JIpyrux y4eOHBIX NpEeAMETOB; YMEHHME OINepUpoBaTh MOHATHSIMHU: rpad, CBA3HBIM rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMuHbIMH CIOCOOAaMHU; MCIIONB30BaTh rpadbl NMpU peLICHUU

3aaad

YMmenune OIICPHUPOBATL TOHATHAMU: HATYpPaJIbHOC 4YHCJIO, LCJI0C YUCIIO, CTCICHBL C IMECJIBIM II0KA3aTCJIEM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCIICHb C pAlIMOHAJIBHBIM I10KAa3aTCJIEM, CTCIICHL C JIEHCTBUTEIILHBIM IIOKa3aTcCJIEM, JIOFapI/I(I)M
qucia, CHHYC, KOCHMHYC MW TaHICHC IIPOM3BOJBLHOI0 4YHCIA, OCTATOK 110 MOAYJIIO, paluOHAJIBHOC YHUCIIO,
HPppalUOHAIIBHOC YHCJIIO, MHOXECTBA HATYPAJIbHBIX, MNCJIbIX, PallUOHAJIBHBIX, JIECTBUTEIBbHBIX quceil; yYMCHHC
HCIIOJIB30BAaTh IPU3HAKU AOCIIUMOCTH, HaMCHBIIHH O6HIPII>'I JCINUTECIIb U HAWMMCHBIICC O6HICG KpaTHOC, aJrOpUuTM
EBknuma Inpu PpCeIICHUU 3aJad; 3HAKOMCTBO C PpPa3JIMYHbBIMU IMO3UIIMOHHBIMHU CUCTEMAaMH CYUUCIICHUA; YMCHHC

BBITOJIHATH BBIYUCIIEHNE 3HAYEHUI U IIPpeoOpa3oBaHusl BbIpAXEHHUM CO CTENEHAMHU U Jorapudpmamu, npeoOpazoBaHus




JIpOOHO-PALlMOHAIIBHBIX BBIPAXKEHHUI; YMEHHE OMNEepUpOBATh MOHITHUSIMH: IOCIIEIOBATEIbLHOCTh, apudMeTndecKas
nporpeccusi, reoMeTpuyeckas mporpeccus, 6eCKOHeuHO yOBbIBaoIasi reoMeTpuyecKasi MPOrpecchs; yMEHUE 331aBaTh
MOCIE0OBATEILHOCTH, B TOM YHCJIE C IOMOUIBI0 PEKYPPEHTHBIX (OpPMYIN; yMEHHE ONEpUpOBATh IOHATHSIMHU:
KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUICKCHBIE YMCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOTO 4ucia, (hopMa 3armucu
KOMIUIEKCHBIX ~ 4Yucen  (FeoMeTpuueckas, TPUTOHOMETpUuYeckas U  ajredpanyeckas); yMeTb IPOU3BOJUTH
apudmeTHuecKre NCUCTBHS C KOMIUICKCHBIMHM YHCJIAMHF; TIPUBOANTH MPUMEPHI MCIIOIH30BAHUS KOMIUICKCHBIX YHCET,

OIIepUPOBATH MOHATUSAMU: MaTpuLa 2x2 u 3x3, onpeAenuTeb MaTPUILIbl, TEOMETPUUECKHI CMBICIT OTPEAEeTUTENS

YMeHue  onepupoBarh  MOHATUSAMM:  palUOHAJIbHBIC,  HUPpPALMOHAIbHBIC,  IIOKA3aTCIIbHBIEC,  CTCICHHBIE,
JorapupMUUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE ONIEPUPOBATH MOHATHIMU:
TOKJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHue, YypaBHEHHME, HEPABEHCTBO, CHCTEMa YpPAaBHEHHH U HEPaBEHCTB,
PaBHOCHUIIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO
pa3siIMYyHBIX MPUEMOB; pELIATh YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl C IIapaMETPOM; IPUMEHATb YpPaBHEHHS,
HEPAaBEHCTBA, UX CUCTEMBI Ul PELICHUS MaTeMaTUYECKUX 3aJa4 U 3a]a4 U3 pa3IMyHbIX o0JjacTeld HayKu U peasibHOM

KHU3HHU

YMeHue onepupoBaTh NOHATUAMM: (YHKIUS, YETHOCTh (PYHKIMM, MEPUOJAUYHOCTH (PYHKIMHM, OrPaHUYEHHOCTh
(GYHKLIMM, MOHOTOHHOCTh (YHKIIHH, SKCTpeMyM (YHKIUHM, HauOojblllee M HaUMEHblIee 3HaueHWs (YHKLIUU Ha
POMEXKYTKE, HEenpepblBHAsE (PYHKIMS, acUMOTOTHI rpaduka (QyHKIMM, NepBas U BTOpas MPOU3BOJHAs (YHKIUH,
reOMEeTPUYECKUN M (PU3NUECKUI CMBICT MPOU3BOJIHON, NIepBOOOpa3Hasi, ONpeAeaEHHbI UHTErpal; YMEHUe HaXOAUTh
aCUMITOTHI Tpaduka QYHKIMHM;, YMEHUE BBIYMCIATH NPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIUU
(GyHKLIUH, HAXOJUTh ypaBHEHHE KacaTeIbHOU K rpaduky (QyHKIMM;, YMEHHE HaXOIUTh MPOU3BOJHbIE 3JI€MEHTAPHBIX
GyHKIMH; yMEHHE HCIOIb30BaTh MIPOU3BOIHYIO JUISl UCClIeIOBaHUS QYHKIUHN, HAXOAUTh HAaHOOJIbLINE U HAUMEHBIINE
3HaYeHUs (QYHKUMNA; CTPOUTH TpaUKH MHOTOWIEHOB C MCIIOJIb30BAaHHEM ammapara MaTeMaTHYeCKOro aHalln3a;

MNPUMCHATE IMPOU3BOAHYIO JIA HAXOXIACHHA HAWIYJIICTO PCIICHHA B MNPHUKIAAHBIX, B TOM YHCJIC COLOHUAJIBHO-




SKOHOMUYECKHX M (PU3NYECKUX 3a7adax; HAXOIUTh IUIOMIAAN U O0BEMBI (PUTYp C MOMOINIBI0 MHTETpaia; MPUBOJAUTH

IPUMEPbI MATEMAaTHYECKOTO MOICTHPOBAHUS C TOMOIIBIO TU(GEpeHINaTbHBIX YPaBHEHUN

YMeHue omnepupoBarh MOHATHAMH: Tpaduk (GyHKUUH, oOpaTHas (GYHKIMA, KOMIO3UIMS (DYyHKIUH, TUHEHHas
GyHKIMS, KBagpaTHyHas (QYHKIHS, panuoHaNbHas (QYHKIHS, CTeeHHas (QYHKIHS, TPUTOHOMETpHYecKne (yHKINH,
o0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIMH, TIOKa3aTeNIbHas U JiorapudMuieckas GyHKINN; YMEHUE CTPOUTH rpaduku
U3y4YCHHBIX (YHKIHH, BBIOJIHATH IMpeoOpa3oBaHus rpadukoB (QyHKUWH, HCHOIB30BaTh TpaduKu Uil U3y4ECHUS
IPOLECCOB M 3aBUCHMOCTEH, IPU pEIIEHUM 3alad U3 APYTuX y4eOHBIX NPEIMETOB M 3ahad U3 PeallbHOH KU3HU;
BBIpaXKaTh (POPMYJIaMU 3aBUCHMOCTH MEX/y BEIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U TpaduKu (QYHKIMN ISl peIICHUS
ypaBHEHHIA, HEPABEHCTB M 3aJad C MapaMeTpaMH; M300pakaTh Ha KOOPIUHATHOW IUIOCKOCTH MHOXKECTBA PEUICHUN

ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 337a4l PA3HbIX TUIIOB (B TOM YHMCIIE Ha MPOLEHTHI, A0JIM U YacTH, Ha JIBUXKEHUE, paboTy,
CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 33aJadud M3 OOJACTH YNpaBICHUS JUYHBIMA M CEeMEHHBIMH (pUHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPAaBHEHHUs, HEPABEHCTBA M HUX CHCTEMBI [0 YCIOBUIO 3a/a4yd, UCCIEAOBATh IIOJIYyYEHHOE
pellleHre U OLICHMBATh IPABJONOA0OHOCTh PE3YyJIbTATOB;, YMEHHE MOJEIUpPOBATh pPEAbHbIE CUTYallUHd Ha S3bIKE
MaTE€MaTHUKH; COCTAaBJIATh BBIPA)KCHUS, YPABHEHMS, HEPABEHCTBA M MX CHCTEMBI 10 YCIIOBHIO 33J1a4d, UCCIIEI0BATH

MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allriapara anre6pbl, HHTCPNPETUPOBATH HOJ'Iy‘ICHHBIﬁ pe3yiabTar

YMeHnue OIICpHUPOBATH IMOHATHAMHU: CPCIAHCC apI/I(I)MCTI/ILIeCKoe, MCHaHa, HauOOoJIbIlIee U HaUMEHBIIICE 3HA4YCHUAA,
pasMax, JUCIICPCHsA, CTAaHAAPTHOC OTKJIOHCHHUE YHCIOBOIO Ha6opa; YMCHHUEC M3BJICKATb, MWHTCPIIPETUPOBATH
I/IH(l)OpMaI_II/IIO, MNpEACTAaBJICHHYO B Ta6J'II/II_IaX, Ha JauarpamMmax, Fpa(bI/IKaX, OTpaXaroUyro CBOlCTBa PCAIIBbHBIX
mponeccoB n ﬂBHGHHfI; NNpEaACTaBIIATh I/IH(i)OpMaHI/IIO C IMIOMOIIBIO Ta6J'II/III " JuarpamMm; HUCCICA0BATb CTATUCTUUCCKUC
JaHHBIC, B TOM YHCJIC C MPUMCHCHUCM rpa(bnqecm/lx MCTOHOB U 3JICKTPOHHBIX CPCICTB, Fpa(bI/I‘{eCKI/I HCCICI0BATh

COBMECTHBIE HAOJIOICHHSI C TIOMOIIBIO TUArpPaMM PACCEMBAHMS M JIMHEWHON perpeccuu

YMeHue onepupoBaTh NOHATHUSIMM: CIYYalHBI OMBIT U CiIydailHOE COOBITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS;




YMEHHE BBIYHCIATH BEPOATHOCTH C HMCHOJIB30BAaHHEM TIpaUUECKHX METOJO0B; HNPUMEHATh (POPMYINBI CIOXKCHHS M
YMHOXXEHHUSI BEPOSTHOCTEH, (OpMYITy MOJHOW BeposSTHOCTH, (opmyny bepHymim, komOuHatopHble (akTbl |
(GOopMyIIBI; OLIEHMBATh BEPOSTHOCTU PEAIBHBIX COOBITHI; yMEHHE ONEpUPOBATh MOHATHAMH: CIy4aiiHas BEIWYMHA,
pacnpesielieHle BEpOSTHOCTEH, MaTeMaTH4ecKoe OXHUIAHUE, AUCIEpPCUs U CTaHJapTHOE OTKJIOHEHHUE CIIydalHOMN
BEJINYMHBI, (QYHKIIUH PACIpPEIeICHHS U IUIOTHOCTH PaBHOMEPHOT'0, TIOKA3aTEIbHOTO M HOPMAIBHOTO paclpeaeIcHuil;
YMEHHUE HMCIIOJIb30BaTh CBOMCTBA M3YUYCHHBIX PACIPENCIICHUN s pelIeHus 3a7a4; 3HaKOMCTBO C MOHSATHSIMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BEIOOPOYHBIX MCCIECJOBAHHI; YMEHHE MPHUBOIUTH MTPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
Yrces B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATHIMH: COUETaHUE, TIEPECTaHOBKA, YHCIIO
COYETaHMH, YNCIIO TIEPECTAaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHITh KOMOWHATOPHBIE (haKThl M PACCYKIACHUS IS
pemieHust 3ajad; OICHMBATh BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTAaBISATH BEPOSTHOCTHYIO MOJAETh U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue oneprupoBaTh MOHATUAMU: TOUKA, NpsMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIa, JIOCKUI
YIoJI, ABYTPAHHBIN YroJyi, TPEXTPAHHBIA YroJi, CKPELIMBAIOIIUECS MPSMbIE, NAapalIeIbHOCTh U NEPHEHIUKYISIPHOCTh
NPSAMBIX U IUJIOCKOCTEW, YroJl MEXIY INPSAMBIMH, YIOJl MEXAY IPSAMOW M INIOCKOCTBIO, YrOJlI MEXAY IIOCKOCTSMMU,
paccTosiHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHHE MEXKIY MNPSAMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCIIONIb30BaTh TMPHU PEIICHUU 3a/ad U3ydyeHHble (aKThl U TEOpEeMbl IUIAHUMETPUM; yYMEHHE OIICHHBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIETO MUPA; CTPOUTh MATEMATUUYECKUE MOJICIH C MOMOIIBIO T€OMETPUUECKUX TOHSITHI U BEJIMYUH,

peliaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a]a4n

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL GUTYPBI, 00BEM (UTYpBl, MHOTOI'PAaHHUK, IPABUIIbHBIM MHOTOI'PaHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapaijenenunes, npusMa, nupaMmuaa, Gurypa u noBepXHOCTb BpAILIEHUs, LUIMHID,
KOHYcC, 1ap, cdepa, miouanb chepsl, MIoaab MNOBEPXHOCTH MUPAMU/bI, PU3MbI, KOHYCA, IIIINHAPA, 00BEM Kyda,
IPSAIMOYTOJIBHOTO IMapajulelieNUIlela, NUpaMubl, IPU3MbI, LWIMHIpPA, KOHYyca, IIapa, pa3BEPTKa IIOBEPXHOCTH,

CCUCHUA KOHYCa W HUWJIIMHAPA, MapaUICIIbHBIC OCU WJIM OCHOBAHHWIO, CCHCHHE IIapa, IJIOCKOCTh, Kacarolasacs C(bepBI,




HWIMH]Ipa, KOHYCa; YMEHHUE CTPOUTH CEUEHHE MHOTOIpaHHUKA, U300paXkaTh MHOTOTPAaHHUKHU, (PUTYpBI U TTOBEPXHOCTH
BpallleHUsl, MX CEYEHHUs, B TOM UHUCJIE C IOMOIUBIO DBJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTH CBOMCTBA
FeOMEeTPUUECKUX (UTYpP, CAMOCTOSATENBHO (HOPMYIUPOBATH OMpPENEICHUS U3ydaeMblX (UTYp, BBIABUIaTh TUIOTE3bI O
CBOWCTBAaX M TMpPHU3HAKAX TI'ECOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WJIM ONPOBEpPraTh HX; yMEHHE IPOBOAMTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (bHpr 110 pa3JIMYHbIM IIPHU3HAKAM, BBIIIOJIIHATD H606XOI[I/IMBIG JOIOJTHUTECIIBHBIC ITIOCTPOCHUA

11
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VYMeHHe oneprupoBaTh NOHITUSAMHE: JBIKCHUE B IPOCTPAHCTBE, MAPAJUICIIbHBIN IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MPpeodpazoBaHue MoJ00us, M0100HbIe (PUTYpBI; YMEHHE PACIO3HABATh paBHBIC M MOIO00HBIE
(Gurypsl, B TOM 4uCIie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIIOJIF30BATh T€OMETPHUECKIE OTHOLICHUS IIPH PELICHUN
3a/1a4; HaXOJUTh TI'€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIOMaab, OOBEM) IpU pEUIeHUM 3a7ad U3 APYTUX
y4eOHBIX MPEIMETOB M M3 PEAUTbHON KHM3HU; YMEHHUE BBHIYUCIISATh TE€OMETPHUUECKHE BEIMYHMHBI (ITMHA, YrOJ, IUIOIA/Ib,
06’BéM, IJ1omaab HOBerHOCTI/I), HCII0JIb3Ysl U3YYCHHBIC q)OpMy.IH)I U MCTOABI, B TOM 4YHCJIC: IUIOIIAJlb IMMOBECPXHOCTH
HPaMUJIBL, TPU3MBI, KOHYCa, IWINHIIPA, TUIOMaab cephl; 00bEM KyOa, MPSIMOYToIFHOTO NapasuleenuIesa, TUpaMu/Ibl,
NPU3MBI, HWIMHPA, KOHYCA, IIapa; YMEHUE HaXOAUTh OTHOIICHHE 00BEMOB MOTOOHBIX (HUTYD

YMeHue onepupoBarh MOHSATUSMH: IPSMOYTOJIbHAs CUCTEMa KOOPIHMHAT, BEKTOpP, KOOPIMUHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpPAa Ha 4YHCIO, Pa3loKEeHHE BEKTOpa MO 0a3ucy, CKaJsipHOE
NPOM3BEACHNE, BEKTOPHOE IPOM3BEICHUE, YIOJ MEXJIy BEKTOpaMH; YMEHHME UCIOIb30BaTh BEKTOPHBIH H

KOOpI[I/IHaTHBII\ﬁ MCTOI JJIA pCHICHUA TCOMETPUUCCKUX 3aad U 3aaa4 APYyIrux y‘-Ie6HI)IX npeamMcEToB

YMeHue BbIOMpaTh MOAXOMALIMI METON JUIsl pPelleHUs 3a/Jayd; MOHMMAaHHME 3HAYMMOCTH MaTeMaTHKU B H3Yy4YEHUU
IOPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB U SBJICHHI; YMEHHE paclO3HaBaTh MPOSIBIEHHE 3aKOHOB MAaTEMaTHKU B
HCKYCCTBE, YMEHHME IPUBOJUTH IPUMEPHl MATEMATHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOM MaTeMaTH4ECKON

HayK{




IHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEUHBIE MTEPUOANIECKHIE APOOH
1.3 Apudmerndecknii KOpeHb HaTYpaIbHON cTerneHu. JlecTBus ¢ apu(METHUIECKUMHU KOPHSIMH HATYpaIbHOHN CTENICHH
14 Crenensb ¢ 1enbpIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM MoKa3zaTesneM. CBOWCTBA CTEIICHH
1.5 CuHyC, KOCHHYC M TaHT'€HC YHCIJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHBIC JOTapH(MBbI
17 JleficTBuTenpHbIe Yucia. ApudMeTHyeckue ornepanud ¢ JeHCTBUTENBbHBIMH uuciaMu. [IpuOnmkEHHbIC BBIYMCICHHUS, HpaBHIIa
' OKpYTJICHHUS, IPUKHU/IKA U OL[CHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommnekcHsle yncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAIMOHAIBHBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIe U TOTapUPMUUECKHE YpaBHEHUS
2.5 Llenmbie 1 TpOOHO-paIIOHAEHBIC HEPABEHCTBA

2.6 HppanyoHalibHbIe HEPAaBEHCTBA




2.7

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTpUILIbI
3 OyHKIMY U TpaduKu

31 Oyuknus, cnocoObl 3amanus ¢GyHkuuu. ['paduk (ynkuumu. B3aumHo oOpatHbie ¢QyHkuuu. YETHbIE M HEYETHBIE (DYHKIIHH.
' [lepronnveckue pyHKINU

3.9 Ob6nacte ompeneneHus U MHOXecTBO 3HaueHuWW ¢(ynkuumu. Hynmu ¢ynkumu. IlpomexyTtku 3HakomnocTosHcTBa. [IpoMexyTku
' MOHOTOHHOCTH (DyHKIIMH. MakCUMyMbl 1 MUHUMYMBI GyHKIIMU. Hanbonpiee n HanMeHblee 3HaYeHHe (PyHKIUK Ha TPOMEKYTKE

3.3 CrenenHast QyHKITUS C HATypaJIBHBIM U IEIbIM MTOKa3zareieM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpaduK KOPHS N-0i CTENEHU

3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU

3.6 Touku paspsiBa. AcuMnToTsl rpadukoB pyHKuui. CBoCTBa PYHKIINNA, HENPEPBHIBHBIX HAa OTPE3KE

3.7 ITociieq0BaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCJIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reomeTpudeckast nporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa

4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX HYHKINH

42 [IpuMeHeHHe TPOM3BOJHONW K HCCIENIOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb M OKCTpeMyMbl. HaxoxaeHue HauOoJbIIero M
' HaMMEHBIIIET0 3HAaYeHUs! (PYHKIIUN Ha OTpE3Ke

4.3 [lepBooOpasnas. Murerpan
5 MHosxecTBa U JIOTUKA




5.1

MHoOXxecTBO, onepanuu HajJ MHOkecTBamu. Jluarpammel Ditnepa — Benna

5.2 Jloruka
6 BepostHoCTh 1 cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOuHaroprka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALECHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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