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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSMHU aJreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUYECKOE MBIILICHUE.

B xone usydyenusi yuyebHOro Kypca «Ainrebpa v Havajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIpPETAlUN  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 Y4eOHBIM Marepual, CrnocoOCTBYIOUIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJXYYEHHBIH
pe3ynbTar.

B ocHoBe MmeTtomuku oOydeHus anreOpe W HavyajllaM MaTeMaTHYEeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUKCIEHUs», « DyHKIMU U rpadukny, «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMd W paszaenamu. JaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEeBalOT BcE Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 oOpa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAaXEHHs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Haledio,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOW3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TakkKe BBIPAKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, X CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXXaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHoi. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMaTHYECKUX, TaK M INPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSIONIMN BCE pPa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKH U MCHOJb30BATh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTrO0 MOJEIMPOBAHUSA, KOTOpbIE NpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMONIbIO ammapara ajiredpbl H
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbIM U3 pa3/ieJoB POrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Ha wu3yueHne yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble Tnepuoanueckue podu. [IpuMeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpiM  nokaszareneMmM. bmaom Hrerorona. Mcmonn3oBanme
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHorowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

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

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTeMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HaumMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1a4 B LEJbIX YHCIIAX.

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

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIION Ml TpauKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[Ipumenenue wHTErpanga I HAXOXKIACHUS IUIOMIAJACH IUJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKM M JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOEeCCHOHAIBHOM — NESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH JUJISI PAa3BUTUS LUBUIM3AIMHU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAIM3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHWSA, BHIOMpAaTh HauWboJiee TMOAXOMSIIMUA € y4€TOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hOpMHpOBaATh TMIOTE3Yy, apryMEHTUPOBATb
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pediieKCHMH  KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIC PE3YJIbTaThl IO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

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

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BbIUYMCIICHU;



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

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUPOBATh MOHATHIMH: APKCHUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIU4YHbIE METOJAbl PEIICHHS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTens 2 X 2 sl BBIYMCICHUS €ro 3HAYeHHS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMHU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB QyHKIINIA;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (PYHKIMU OOpaTHOM CTENEeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpauKH, HMCIOJB30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIIeHUH 3aJay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeoMeTprUIecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIOCOOBI 3a/1aHUs
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

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

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

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

BBIYHCIIATh [IPOU3BOAHBIE CYMMBI, TPOU3BEIAECHUS, YACTHOTO M KOMIIO3UIMU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIPEACIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO OOBEKTA, I0KA3aTEIBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy o0ydyenus B11 kJiacce oOydaromuiics MOJIYYUT CIETYIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSMHU: HATypaJlbHOE U LEJIO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOAYJIO, 3alUChIBaTh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMeE, BBIMOIHATH apu(PMETHUECKUE ONepaluu ¢ HUIMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

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



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Hototona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



MNOACHUTEJIBHASA 3AIINCKA

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

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

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHUE TMOHHMAHUSA POJM AKCUOMATHKH MpU
IIPOBEICHUHU PACCYKICHUN;

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



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronInxcsi, M03HABATEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

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

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YEHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHON paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH MMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOJOIKEHUIO H3YYEHUS MAaTeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YIrOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIIEHIUKYIISPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

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

MHoOrorpaHHuKHu

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



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTON MeExXay BeKropamu. CKalsipHOE NPOU3BEINCHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiiesienumnena M cienctsus u3 He€. OO0bEM mnpsiMod U
HAKJIOHHOW TPU3MBI, IWIMHJIPA, TUPaMUIbl U KoHyca. O0BEM Mmapa U mapoBOTO
CerMEHTa.

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



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

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

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

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBW)XEHUN: TapauieNbHBIA IEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3NIUYHBIX CTPYKTYP, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIaHCKOM MACHTUYHOCTH, YBOXXEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAYyLIErO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

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



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTU4eCKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

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

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

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

Pabora c nndopmanmueii:

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

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOIIEHMs], SCHO, TOYHO, I'PAaMOTHO BbIpa)XkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJEH, HALEJICHHbIE Ha TIIOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

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

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX MNPU PELICHUU
F€OMETPUYECKHX 3a]1ay;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

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

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELICHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UUIUHAP, KOHYC, cdepa u Imap) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTbh reOMETPUYECKHUE 33a4M HA BBIYHUCIECHUE YIJI0B MEXKY NPSIMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO W NEPIEHIUKYISIPHO OCH), CEUYECHHS KOHYca (MapaijieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

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

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUYECKUX BEJIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOWCTBA B IMPOLIECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



MNOACHUTEJIBHASA 3AIINCKA

YueOubii Kypc «BeposSTHOCT, M CTaTUCTHKA» YIIIYOJIEHHOTO YpPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
IIOHUMAaHUS POJIM TEOPUHU BEPOSITHOCTEW KaK MAaTEMATHYECKOIO MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPAa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aHUMOCBS3AX MEXIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL  ONMCaHUS  AHTPONOMETPUYECKUX U JIEMOrpa(UUECKUX  BEIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUS BEPOSITHOCTHO-
CTATUCTUYECKUX METOJI0B, HEOOXOAUMBIX CHEHAINCTAaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyKJeHHe 3aKOHa OOJIBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CitydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaia JJaHHOTrO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUM 3aHUMAET N3YYEHHE F€OMETPUUECKOTO M OMHOMHUAIBHOTO paclpeieeHU U



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYEHUU CIyYalHBbIX SIBIICHUN C MOMOIIBIO HEMPEphIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
Kod(dduieHTa KOppeisiuu M €ro BBIOOPOYHOIrO aHajgora. OTH BJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS AKTyaJbHBIM ISl OyIyIIUX aOUTYypUEHTOB, MOCTYHAOIIMUX HAa y4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (Mcxo/bl). BepostHOCTh ciiydaitHoro coObiTusi. bin3ocTh 4acToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. JlepeBO Ciy4alHOro
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

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

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pacrpenenenusa. Onepanuu HajJ CIy4YalHbIMU BEIMYMHAMU. bUHapHas ciy4yanHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpuUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBI. MaTeMaThuueckoe OKHWJAaHHE€ CYMMbl CJIy4YaillHbIX  BEJIHWYUH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIMYHMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenus. Jlucnepcus M CTaHOAPTHOE OTKJIOHEHWE TI€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



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

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocnenoBaTeIbHOCTh  OJUMHOYHBIX  HE3aBUCHMBIX  COOBITHHM.  3amauw,
IIPUBOJAIINE K pacupenenennto [lyaccona.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHHUM, pacCyXI€HH, BOCTIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3OBaHUIO U



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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKJIFOUECHUH 10 aHAJIOTUH;

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

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEYHEe,  MpoOsIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBICHUSIMH, TPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pPelIeHHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHUIM, OOBACHITh IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelleHHH YYeOHbIX 3aJad, NPUHUMATh LElb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOy4aromuiicss HAyIuTCsI:

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

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIyd4ailHOE COOBITHE (PIEMEHTApHBIN HUCXO/)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, MCHOJb30BaTh JgUArpaMMBbl
Diinepa, KOOPIMHATHYIO TIPSMYIO JJisl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, [EPEBO CIy4alHOTO SKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu peleHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHU3aLUU CIIYYalHOTO 3KCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH TMOHATUSAMU: OWHApHBIA  CIOy4YailHBIA  OIBIT
(ucnblTaHKE), yCleX W HeyJaya, HE3aBHCHMbIE HCIIBITAHUS, CEpUsl HCIIBITAaHUMU,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpPUHM HCIBITAHUN 1O IEpPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSIMU: CIy4yaillHasi BEJIIMYMHA, PACIPEICICHUE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPaCHpPENENICHUE [BYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IByX CIIydalHbIX
BEJIMYMH [JIS1 BBIACICHUS PpACIpPEACIICHUS KaKJIO0N BEJIWYMHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (pacrpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TPHU PEUICHUU 3a70a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pacnpenenenus) Npy pELIEHUHM 3a/]ad, BBIYUCIATH JUCIEPCUI0 U CTaHIApTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKNA T€HEPATIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, NIOJIb3YACh H3yUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, NPHUBOIAIIMX K HOPMaJbHOMY pacIpeesieHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacHpeeICHuUs,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJbHOTO PpaCHpeeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESIUHU, BBIOOPOUHBIN KO3(P(ULIMEHT KOPPEIALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE («Aaredopa u Havyajia MATeMAaTHYEeCKOT0 aHAJIN3Aa. Y TJ1y0JeHHbI

YPOBEHbDY)
10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontpoarueie  Ilpaxtirseckie o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuyeckue BbIpaXKeHus U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkuuu. [IpouszBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchI
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaIBHBIX, HPPANHOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




TEMATHUYECKOE IIVNIAHUPOBAHHUE («I'eomeTpusi. Yriay0/eHHbIH YPOBEHb))

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne o/ P Konrpoabusie IIpakruueckue (witpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
y [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




TEMATHUYECKOE IINTIAHUPOBAHHUE («BepoSiTHOCTH ¥ CTATHCTHKA. YTJIy0JI€HHBIH YPOBEHb))

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM (uudpossbie)
Ne ni/m Konrpoabuble IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHBIE
padoThI padoThI pecypesI
DeMeHTHI Teopuu rpagos 3
CrnyvaiiHble OIBITHI, CITy4ailHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HNE U YMHOKEHHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSATHOCTD.
HeszaBucumsble coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocienoBaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne o/ Kourpoabnbie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoTshI
pecypcsbl

3aKoH OOJBIINX YHCET

DNEeMEHTHl MAaTEeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIpeIeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

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




MNOYPOYHOE INVTAHUPOBAHME 110 KYPCY MATEMATHUKHA
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoTbI

MHO)K@CTBO, OoIIcpanru Haa
MHO’>KECTBAMHU M UX CBOMCTBA

Juarpammsbl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOT'O anmapara s
peuieHus 3ana4y

PanmoHnannHBIC YnCHa.
OOBLIKHOBEHHEIE U AECATUYHEIE
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MePUONYECKHE 1podu

OcHoBHbIE TIpaBUIIA
n300pakeHMs Ha pUCYHKE
IUIOCKOCTH, NapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsaTs crepeoMeTpun: TOUKa,

npsiMasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE




npaBujIa N300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
MapajuIeNIbHBIX MPSMbBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

ITonsaTnA: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
IpsiMasi ¥ IJI0CKOCTb;
IIOJIYIIPOCTPAHCTBO

I'pad, cBs3HBI rpad,
MPEJCTaBICHNUE 3a1a4H C
oMOIIkI0 Tpada

10

11

12

ParmonansHbIe ynca.
O6I)IKHOBGHHI)I€ U OCCATUYHBIC
IpoOH, TIPOIIEHTHI, OECKOHCYHBIC
MEPUOANYECKHE 1podU

[Ipumenenue apobeii u
MIPOLIEHTOB JIJIsl PEIICHUS
MPUKJIATHBIX 3a/1a4

[Tpumenenue apobeit n
MIPOLIEHTOB JUISl peILICHUS
NPUKJIAJHBIX 3a/1a4
JlelicTBUTENbHBIC YHCTIA.

Panunonanpubeie u
HMppalMOHAJIbHBIC YHCIIa

13

[TonsTus: mepecekaronmecs
IJTOCKOCTH, MEPECEKAIOIUECS
npsMasi U MI0CKOCTh;
MOJYIPOCTPAHCTBO




14

MHororpaHHUKH, H300paKeHHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

Gburyp, HeCyIECTBYIOIINX
00BEKTOB

15

MHororpaHHUKH, H300paKeHHE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

Gburyp, HeCyIECTBYIOIINX
00BEKTOB

16

Crenensp (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpade. Lenu
Y IUKJIBI

17

18

ApudmeTrueckue orneparum ¢
JEHCTBUTEILHBIMU YU CIIAMU

Monynb qefiCTBUTENBHOTO
YKCJIa U €r0 CBOMCTBA

19

[TpubnmxEHHBIC BEIYUCIICHUS,
MpaBuiia OKPYTJICHUS, TPUKHUIKA
Y OLICHKA pe3yJbTara
BBIUMCIICHU N

20

OCHOBHBIE METO/IbI pEIICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

21

22

AXCHOMEI CTCPCOMCTPHUU U
IEPBLIC CIICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHUU U
TNIEPBLIC CIICACTBUA U3 HUX

23

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIICICTBUS U3 HUX.




CriocoObI 3a1aHusI TPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
OO6o3Ha4eHus MPSIMBIX U
IIJIOCKOCTEMN

24

I'padsl Ha mockocTu. JepeBo
CIIy4alHOT'O KCIIEpUMEHTA

25

26

27

OCHOBHBIE METO/IbI pEUICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-pAIliOHATBHBIX
ypaBHEHUI U HEPABEHCTB

MHorouneHs! 0T OIHON
nepeMeHHo. /lenenne
MHOTO4JIEHAa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

28

MHOTOYJICHBI C TICITBIMH
koapdunuentamu. Teopema
Buera

29

30

N3oOpakenue ceueHunit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pEbpa. N3o0pakenue
IIepeceyeHus MOTyYEHHBIX
mIockocTeil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU
L[BETaMU

N3o0paxeHne cedeHmit
MUPaMUJIbI, KyOa U IPU3MBI,




31

KOTOPBIE MTPOXOISAT Uepe3 ux
pé6pa. N3obpaxkeHue
MepeceYeHMs MOTYICHHBIX
IJI0CcKocTeil. PackpammmBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
LBETaMU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue
MepeceueHus MOITyICHHBIX
II0cKoCTel. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

32

33

34

CrnydaiiHble SKCIIEpUMEHTHI
(OTIBITHI) M CITydaifHbIE COOBITHSL.
DneMeHTapHbIe COOBITUS
(ucxompl)

Pemenue cucrem JIMHENHBIX
ypaBHEHUH
Pemenne cucreM TuHENHBIX
ypaBHEHUH

35

Martpuna cCucTeMBbl JIMHEWHBIX
ypaBHeHUU. OTipeaenuTesnb
MaTpuLbl 2X2, ero
TF€OMETPUYECKUM CMBICIT U
CBOMCTBA; BBIYUCIICHUE €TO
3HAUEHUs

36

Omnpenenurenb MaTPULbI 2X2,




€ro reOMETPUYECKUIA CMBICI U
CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUs

37

38

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBbI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MepeceueHUs MOTyYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI Pa3HBIMHU
[BETaMH

Mertoa cnesoB 11 TOCTPOSHUS
CEeUeHUU

39

Merton cnefoB ajist TOCTPOSHUS
ceuenuii. CBoiicTBa
IIepECeYCHUN NPSIMBIX U
IIOCKOCTEHN

40

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH COOBITHIA
B OMbBITaX C PABHOBO3MOKHBIMU
3JI€MEHTApPHBIMU COOBITUAMHU

41

42

43

[IpumeneHue onpenenuTens s
peIICHUSA CUCTCMBI JIMHENHEIX
YpaBHEHUU

Pemenue nmpukinaausix 3amau ¢
IIOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

Pemenue MPUKJIAAHBIX 3aaa4 C
IIOMOIIIBIO CUCTEMBI TMHEHMHBIX




YpaBHEHUU

44

45

46

47

48

49

50

KonTponbHas pabora:
"PanionanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX ypaBHEHUH"

Merton cnenoB 1yisi TOCTPOCHUS
ceuennii. CBolicTBa
[IepECEYCHUN NPSIMBIX U
IUIOCKOCTEH

Iloctpoenue ceueHunii B
nupamyie, Kyoe rno TpéM Toukam
Ha pébpax. Co31aHue BEHIHOCHBIX
YEpTE)KEH U 3aIUCh 11aroB
IIOCTPOEHUS

IlocTpoenue ceueHunii B
nupamyie, Kyoe rno TpéM Toukam
Ha pébpax. Co3/iaHNe BEIHOCHBIX
YEepTEKEH U 3aIUCh 1aroB
MIOCTPOEHHUS

BeposiTHOCTB city4aitHOTO
coObITHs. BeposaTHocTH coObITHIT
B OMBITaX C PABHOBO3MOXHBIMU
3JIEMEHTapPHBIMU COOBITUSAMU
OyHKIMA, cIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumuo o6patHbie
¢bynkunu. Kommnosunus
byHKIHIT

I'padux GpyHkumu.
DneMeHTapHbIe TPeoOpa30BaHU




rpaduKoB QyHKIIHIA

o1

52

53

54

55

56

57

Ob6mnacTh onpeneneHus u
MHOYECTBO 3HAUCHHUH ()YHKIIHH.
Hynu pynkun. [pomexytku
3HaK ITIOCTOSIHCTBA

Ué&tHbIe 1 HeUETHBIC (PYHKITUH.
[lepuoanueckue GyHKUIUU.
[IpoMexkyTKM MOHOTOHHOCTH
byHKIIUN

[TocTpoeHue ceuenuii B
nupamuie, Kyoe mo TpéM Toukam
Ha p&bpax. Co31aHNe BEIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
IIOCTPOEHUS

IlocTpoenue ceueHunii B
nupamyie, Kyoe rno TpéM Toukam
Ha pébpax. Co3/iaHNe BEIHOCHBIX
YEepTEKEH U 3aIUCh 1aroB
MIOCTPOEHHUS

[ToBTOpEHUE MIIAHUMETPUU:
Teopema o mponopIMOHaTBHBIX
otpeskax. [lomobue
TPEYrOJIBHUKOB

[Tepeceuenue, oObegMHEHHE
MHOYECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
dopmyiia CIOKEHUS
BEPOATHOCTEMN

MaKCI/IMyMLI U MUHUMYMBI




¢ynkuuu. Haubonpmee n
HavMeHbIIee 3HaUCHHE (PYHKIMN
Ha [IPOMEXKYTKE

58

59

60

JInHeliHas, KBagpaTU4Has U
npoOHO-TMHEHHAast QyHKIH
DreMeHTapHOe HCCiIeI0BaHNE U
MIOCTPOCHHE I'PaPUKOB ITHX
byHKIUH

DrneMeHTapHOe HCCIeI0BaHNe U
MIOCTPOEHHE IPaUKOB ITHX
byHKIUH

61

[ToBTOpEHME IUIAHUMETPUH:
Teopema Menenas. PacueTsl B
CEUYEHMSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH

62

Kontponbnas pabota "AKcrOMBI
Tp p
crepeomerpun. Ceuenus"

63

B3anmuoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs npsiMple.
[Ipu3Haky CKpenuBarOmUXCs
npsmbIx. [TapannensHbie
IIPsIMBIE B IPOCTPAHCTBE

64

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEpPOATHOCTEM.
dopmyiia yCIOBHOM
BEPOATHOCTH




65

Crelens ¢ IeIbIM ITI0KA3aTEIEM.
bunom Herotona

66

67

68

CreneHsn C 1EJIBIM IT0Ka3aTEIEM.
bunom HeroTona

Crenennas GyHKIHS C
HaTypaJIbHBIM U IIEJIBIM
nokasaresieM. E€ cBolicTBa u
rpadux

KoHntposbHas pabora:
"Crenennas ¢pynkius. Eé
cBolicTBa 1 rpaduk”

69

70

71

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH HPSIMOU
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha
JTAHHOU npsiMoit. Jlemma o
MePECEUCHUH MapalIeIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapamienbHOCTB TPEX NPAMBIX.
TeopeMa 0 TpEX nmapayenbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OcHOBHBIE CBOICTBA
napayienTbHOTO
npoektupoBanus. M3o00paxkeHue
pa3HbIX GUTYpP B apaLIETHHON
MIPOCKITHH




72

VYcnoBHas BEPOSITHOCTD.
YMHOXKEHUE BEpOATHOCTEM.
dopmyiia yCI0BHOU
BEPOATHOCTH

73

Apudmernieckuil KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0o
CBOICTBa

74

75

76

Apudmernieckuil KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUH, COIepKaIUX
CTENEHU U KOPHU
[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUH, COIepKaIUX
CTETeHU U KOPHU

77

[enTpanbsHas npoekuus. YTou ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
Yron Mexay npsMbIMU

78

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

79

[TonsATHA: MapamIenbHOCTh
MPSIMOM M TUIOCKOCTH B
npoctpanctse. [Ipn3Hak
MapaJuIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
[apaJUIEIbHOCTH MIPSIMON U




IIIIOCKOCTH

80
81

®dopmyJia MOJTHOM BEPOATHOCTH
[TpeoOpa3oBaHUs YUCIOBBIX
BBIPOKECHHH, COJEPIKAIINX
CTENEHU U KOPHHU

82

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
UPPaLMOHAIBHBIX YPaBHEHUI

83

84

85

86

87

HppauunoHanbHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

WppaumnoHnanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEUICHUS
UpPpaLMOHATIbHBIX YpaBHEHUI

I'eomerpuueckue 3agauu Ha
BBIUUCIICHUE U I0KA3aTeJIbCTBO,
CBSI3aHHBIE C NNAPAJIJIEIIBHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYTON MPSMOM.
Pacuér oTHOIIEHNH

[MTapannensHas npoekuus,
MPUMEHEHHE 15l TOCTPOCHUS
ceueHHi Kyda u
napaenenunena. CBoicTa




napajijiejicnmIiicqa 1 Mpu3mMbl

88

89

®opwmyna baiieca. HezaBucumbie
COOBITHS

PaBHOCHIIBHEIC nepeEXOoanl B

pElIeHNH UPPAUOHATIBHBIX
ypaBHEHUU

90

PaBHOCHIIBHBIE TIEpEXOABI B
peLIeHUH UppalMOHATIbHBIX
ypaBHEHUH

91

PaBHOCHIBHEIE nepexoanl B
peleHnn uppanuoHaIbHbIX
YpaBHEHUU

92

93

94

95

PaBHOCHIIBHBIE IEPEXO/BI B
peleHnn uppanuoHaIbHbIX
YpaBHEHUU

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haku napajenbHOCTH JBYX
IJIOCKOCTEN

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIICH Yepe3 TOUKY, He
MPUHAUISKALLYIO TaHHOU
MIJIOCKOCTH U CIIECTBUS U3 HEE

CBoiicTBa napaienbHbIX
IJIOCKOCTEH: 0 mapajuIeIbHOCTU
MIPSIMBIX TIEPECEUEHHUS ITPU
IIEPECEUEHUH JIBYX
NapajuIeIbHBIX TUIOCKOCTEN




TpeTben

96

97

98

99

KomOunaTopHoe mmpaBuiio
yMHOkeHUA. [lepecTanoBKY 1
(bakTopuan

CgoiicTBa 1 rpaduK KOpHs N-0it
CTENeHU KaK (PYHKIIMHA 0OpaTHON
CTEIEeHHU C HATYPaJIbHBIM
[I0Ka3aTesleM

CaoiicTBa 1 rpadguKk KOpHs N-oi
CTENeHU KaK (PyHKIIMHU 0OpaTHOU
CTETEeHHU C HATYPaJIbHBIM
MoKa3areieM

KonTponbHas pabora:
"CBoiicTBa u rpaduK KOpHs N-oi
crenenu. MppanuonansHbie
ypaBHeHUs"

100

Crenens ¢ palioOHATBHBIM
oKa3aTejieM U €€ CBOMCTBa

101

CaoiicTBa napauienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuIeIbHBIMU MIJIOCKOCTSIMU;
0 MIEPECEUEHUH NPSIMOM C ABYMs
[apajuIeIbHBIMU MIJIOCKOCTSIMU

102

[ToBTOpEeHue: Teopema
[Mugaropa Ha miaockocTu

103

HOBTOpCHI/ICZ TPUTOHOMCTPUSA




MpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

104

105

Yucno coueranuit. TpeyroiabHUK
[Tackains

CreneHs ¢ panroHaJIbHbBIM
IokasaTelieM M ¢€ CBOMCTBA

106

Crenenb ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

107

108

IToka3zarenbHast QyHKIMS, €€
CBOWCTBA U TpaduK
Hcnonb3oBanue rpaduka
GyHKLIMU 1715 peleHust
ypaBHEHUH

109

CoiicTBa ky0a u
PSIMOYTOJIBHOTO
napaJuiesenuresa

110

111

112

Beluucnenue 1imH OTpPE3KOB B
KyO€e U MpsIMOYTOJIbHOM
napauleIIeuIe1e

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH

®opmyna bunoma HproToHa

113

Hcnons3oBanne rpaduka
GYHKIUY 1715 peLIeHust
ypaBHEHUH

114

[TokazaTenbHble ypaBHEHUS.
OcHOBHBIE MCTOJbI pCHICHUS




[I0KA3aTEeJIbHBIX YPAaBHEHUM

115

116

117

Iloka3zarenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
[I0KA3aTEeNIbHBIX YPAaBHEHUI

IlokazarennHBIC YpaBHCHMU.
OcCHOBHEBIE MCTOJbI pCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

[TeprieHAMKYASAPHOCTH NPAMOU 1
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

118

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IMPSIMOM,
MIPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

119

Ilnockoctu n
MEePIEHIUKYISIPHBIE UM MIPSIMbIE
B MHOT'OTpaHHUKaxX

120

KonTponbnas padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHKa"

121

122

KonrtponbHas pabora:
"[MokazarenpHast QyHKITHSL.
[TokazaTenbHble ypaBHEHUA"

Jlorapudm uucna. CoiicTBa
norapudpma

123

Jlorapudm uncna. CBoiicTBa




norapudma

124

125

Jlorapudm uncna. CoiicTBa
norapudma

[InockocTtu u
MEePIEeHIUKYIISIPHBIE UM MPSIMbIE
B MHOTOTpaHHUKAX

126

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIIsIpa us3
TOYKHU Ha MPSAMYIO

127

[lepnieHiuKynsIp U HAKJIOHHAS.
ITocTpoeHune nepneHauKyIspa us
TOYKH Ha MPSIMYIO

128

bunapHblii c1yyaliHbII ONBIT
(ucnbITaHue), ycrex U Heyaya.
HezaBucumeble ucnbITanus.
Cepust HE3aBUCUMBIX HCIIBITAHUM
710 TIEPBOTO ycIiexa

129

130

JlecsiTUUHBIE U HATYpaJIbHbBIE
Jorapu@msl

JlecATUYHBIE U HATYypaAJIbHbIC
Jorapupmbl

131

[IpeoOpazoBaHme BhIpaXKEHUH,
coJieprKaliux Jorapudmol

132

133

IIpeoOpa3oBaHue BBIpAKEHHIH,
coJIeprKaIIuX Jorapudmbl
Teopema o Tpéx
NepIeHANKYIsIpax (nmpsmas u
oOparHas)




134

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

135

136

137

Yron mexny
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
Cepust HE3aBUCUMBIX UCIIBITAaHUMA
JI0 TIEPBOTO ycrexa

[IpeobOpazoBanue BhIpaXKEHUH,
coJieprKalux Jorapudmol

138

139

140

Jlorapudmuueckas pyHkuus, eé
CBOWCTBA U TpaduK

Jlorapudmuueckas GyHkuus, eé
CBOWCTBA U TpaduK
Hcnonk3oBanue rpaduka
GYHKIUU 7S peIIeHUs
ypaBHEHUH

141

ITonck nepreHIMKyIApHBIX
MPSIMBIX C IIOMOIIIBIO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN

142

143

144

OproronanbHoe
MIPOEKTHPOBAHNE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPAaBUJIBHOM MUPaMHIbI
C IIOMOIIBIO OPTOTOHAIILHOU
MPOEKIINU

Cepust HE3aBUCUMBIX MCIIBITAHUM
bepuymin

145

Hcnons3zoBanne rpaduka




GyHKINU 1715 peIieHust
ypaBHEHUI

146

147

148

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
norapu)MUIECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIC METOJIbI PEIICHUS

norapuMUYECKUX ypaBHEHUI
Jlorapudmudeckue ypaBHEHUSI.

OcHOBHBIE METOBI PELICHUS
norapu()MUYECKUX ypaBHEHUI

149

[TocTpoenne ceuenmii kyoa,
MPU3MBI, IPABUIBHON THPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MPOEKIINU

150

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
IInockoctu cummeTpuil B
MHOTOTpaHHUKAX

151

[Ipu3Hak nepneHaAuKyJIIpHOCTH
MIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CHMMETPHUH

152

153

CayvaiiHplif BBIOOp U3 KOHEYHOM
COBOKYITHOCTH
PaBHOCHIIBHBIE TIEPEXO/BI B

peleHNH JorapupMHUUECKUX
ypaBHEHUH

154

PaBHOCHIIBEHEIC nepexXoanl B




peleHnH JorapupMHUUECKUX
ypaBHEHUI

155

156

157

Konrponsnas padora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapudpmuueckue ypaBHeHUs"

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

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacué€rt paccTostHuii OT TOYKHU 10
IUIOCKOCTH

158

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacué€rt paccTostHuii OT TOUKHU 10
IIOCKOCTH

159

Crioco0bl OMyCTUTh
MEPIEHIUKYJIAPBL: CHMMETpPUS,
CABUTI TOYKH I10 NapAJLJIETbHOU
psAMON

160

161

162

[IpakTuueckas pabota c
MCTIOJIH30BAHUEM JJIEKTPOHHBIX
TabyInI

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHTa

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHTa

163

ApKCHHYC, apKKOCHHYC U




ApPKTaHT'€HC YHCIIOBOTO
aprymeHra

164

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOI'O apryMEeHTa

165

166

CaBur 1o HenapasuieIbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUMI
Kontponbnas padota "B3anmHoe
PacIoJIOKEHUE NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

167

[ToBTOpEHME: Yyroy MexIy
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

168

CrydaiiHasi BeJIMUUHA.
Pacrnipenenennie BeposITHOCTEH.
Junarpamma pacnpezeneHus

169

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHE
TPUTOHOMETPUUECKHUX (QYHKIUI
YHUCJIOBOI'O apryMeHTa

170

171

OCHOBHBIC TPUTOHOMETPUYCCKHE
(hopMyIibI
OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

172

OcHOBHBIE TPUTOHOMECTPHUYCCKUEC




bopmyIbl

173 = TloBTOpeHue: yroia Mexmy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

174 ['eomeTprueckne METOIbI
BBIYHCIICHHS YTJIa MEXTY
MPSMBIMHA B MHOTOTPaHHHKAX

175  JIByrpanssrii yroa. CBOHCTBO
JMHEWHBIX YTJIOB JIBYrPaHHOTO

yria

176 = Omepanuu HaJ CIy4aliHBIMA
BennuuHaMmu. [Ipumepst
pacnipenenenuil. bunapnas
cilyyaiiHasi BeJIMYUHA

177 = OcHOBHbBIE TPUTOHOMETPUUYECKUE
bopmyIbl

178  IIpeobpazoBanue
TPUTOHOMETPUUECKHX
BBIPA)KCHU I

179  TIpeobpazoBanue
TPUTOHOMETPUUECKHX
BBIPAKECHUIN

180 @ IIpeobOpaszoBanue
TPUTOHOMETPUUECKHX
BBIPAKCHUIN

181  IlepmeHAHMKYISIpHBIC TUIOCKOCTH.
CaoiicTBa B3aUMHO

MEPIEHUKYISIPHBIX TUIOCKOCTEN




182

183

184

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoin
nepeceyeHus IByX MI0CKOCTe
MEPIEeHIUKYIIAPHBIX TPEThei
IJIOCKOCTH

IIpssMOyTONBHBIM
napajuieJienume; Kyo;
U3MEpEeHUs, CBOMCTBA
MPSIMOYTOJIBHOTO
napasuiefienunena

I'eomeTpuueckoe
pacnpenenenue. buHomuanbHOE
pacnpeneneHue

185

[TpeobpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHUIN

186

187

Pemenue TpuronomeTpudyeckux
YpaBHEHUU

PeleHne TpUroHOMETPUYECKUX
ypaBHEHUH

188

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

189

190

Teopema o0 nMaroHaIu
MPSIMOYTOJILHOTO
napajuiesienunes1a u cieacTBUe
n3 Heé

CrepeomeTrpuueckue u
MIPUKIIAJHBIE 33]]a4H, CBSI3aHHbIE




CO B3aUMHBIM PaCIIOJIOKCHUCM
IPpsAMBIX U IINIOCKOCTH

191

IToBTOpEHME: CKpemMBaOIIUECs
IIpsIMBIE, TapaJUICIIbHBIC
IIJIOCKOCTH B CTAaHAAPTHBIX
MHOTI'OrpaHHUKax

192

193

194

MatemaTnueckoe 0XKUIaHNue
CIIy4aiiHOM BEJIMYUHBI.
CoBMecTHOE pacripesiesieHue
JBYX CIly4aWHBIX BEIUYHH

Perienue TpUroHoMeTpHUUECKUX
ypaBHEHUH

Perienue TpUroHOMeTpHUUECKUX
ypaBHEHUH

195

196

197

198

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

PeleHne TpUroHOMETPUYECKUX
ypaBHEHUH

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEILIMBAOIINXCS NIPSAMBIX,
pacCTOsHUE MEXKIY
CKPEILIMBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSAX

PaccTosHue oT TOUKH A0
IIJIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

199

Brruncnenue pacctosHuA MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMU C
MIOMOIIBIO MIEPIICHIUKYIIPHOM
IJIOCKOCTH

200

HesaBucumeble ciyyalinbie
BennuuHbl. CBOMCTBA
MaTeMaTUYeCKOro OXUIaHUsI.
Matematuueckoe 0xKHuIaHue
OMHAPHOW CITy4altHOUN BETMYHHBI

201

KonTponbnas pabora:
"TpuroHomeTpuyecKue
BBIPOKEHUS U
TPUTOHOMETPHUUYECKHE
ypaBHeHUs"

202

ITocnemoBaTeIbHOCTH, CIIOCOOBI
3a7aHus IM0CJIEI0BATEIbHOCTEHA.
Metoa MaTeMaTHIECKOM

HHAYKOUN

203

204
205

206

MOHOTOHHBIE U OTPaHUYCHHBIC
IIOCJIEeI0BaTENbHOCTH. McTopus
aHaIn3a OECKOHEYHO MaJlbIX
Apudmernueckas nporpeccus
Tpéxrpannsiii yrou,
HEpaBEHCTBA ISl TPEXIPAHHBIX
yrinoB. Teopema [Tugaropa,
TEOpPEMbI KOCUHYCOB M CHHYCOB
JUIsL TPEXTPAHHOTO yriia
DneMeHTHI chepruyecKoit

T€OMETPUHU: T€0/IE3NUECKUE
JIMHUY Ha 3eMiie




207

KonTponbnas padota "YTisl u
paccrosaHus"

208

209

MareMaTHuECKOe OKUIaHNE
Te€OMETPHUYECKOTO U
OMHOMMAJIBHOTO paclpeieeHui

I'eomeTpuueckas mporpeccust

210

BbeckoneuHo yObIBaromas
reoMeTpUYIEecKast TPOTrPeCcCHst

211

212

213

CymMma 6eckoHeuHO yObIBaroIei
r€OMETPUYECKON ITPOTPECCUU

JInHelHbIN 1
AKCIMOHCHIMAJIbHBIN pocT. Yuncio
e. DopMyIa CIOKHBIX
MIPOIICHTOB

CucreMaTu3anus 3HaHUH

"MHOrorpaHHuK 1 €ro
31€MEHTHI"

214

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuia

215

216

[Ipusma. IIpsAmas u HaKIOHHAS
npusMmsl. [IpaBunbpHas npuzma
Jlucniepcus ¥ CTaHAApTHOE
OTKJIOHEHHE

217

JInHeHbIi 1
AKCIMOHEHIMAIBHBIN pocT. Yucio
e. @opmyiia CIOKHBIX
MPOIIEHTOB

218

Hcnons3oBanne nporpeccun 1uist




peliCHud PCaJIbHBIX 3aaa4
IIPUKIAAHOI'0 XapaKTepa

219

220

221

Konrponsnas padora:
"[locnenoBarenbHOCTH U
nporpeccun”

HenpepriBable GyHKIINHN U UX
CBOICTBA

[Ipsmoit napamienenunes,

MPSMOYTOJIbHBIN
napaiesnenunes, Kyo

222

Belmykiible MHOTOTpaHHHKM.
Teopema Ditniepa

223

224

225

BeImykiipie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIC
U MOJIYIIPABUJIBHEIE
MHOTI'OrpaHHUKHA

Jucnepcust OMHApHOM
ciy4aiiHo# BennuuHbl. CBOKCTBA
JUCIIEPCUH

Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB PyHKIIHIA

226

CaoiicTBa QyHKIMIA
HETPEPHIBHBIX HA OTPE3Ke

227

228

CaoiicTBa pyHKINI
HETPEPBIBHBIX HA OTPE3Ke
Metoa UHTEpPBAJIOB JUIS
pelIeHHsI HEPABEHCTB

229

KonTponbnas padota




"MHororpaHHuKu"

230  IlonsThe BekTOpa Ha IJIOCKOCTH
U B IIPOCTPAHCTBE

231 = CymMa BEKTOpOB

232  Maremaruieckoe 0KuJaHue
MIPOU3BEICHUS U TUCTIEPCHS
CYMMBI HE3aBUCUMBIX
CITy4allHBIX BEINYHNH

233 = Meroa MHTEPBAJIOB IS
pelIeHHsI HEPaBEHCTB

234 Metoa HHTEPBAJIOB IS
peLICHUS] HEPaBEHCTB

235  IIpumeHeHHE CBOHCTB
HETPEPBIBHBIX (PYHKINHA 1151
peuieHus 3a1a4d

236  [IpumeHeHHE CBOHCTB
HETPEPBIBHBIX (DYHKIMIA 1151
pereHwus 3a1a4

237  Pa3HOCTH BEKTOPOB

238 | IlpaBwmio mapasurenenumnena

239  YMHOXeHHE BEKTOpa Ha YHUCIIO0

240  Jlucmepcus GMHOMHAIBLHOTO
pacripenenenus. [Ipaktuueckas
paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

241  TIlepBas 1 BTOpas MPOU3BOIHEIC
GbyHKIIH

242  Ormpenenenue, reOMETPUICCKUI




CMBICJI TPOU3BOIHOM

243

244

Omnpenenenue, GU3NICCKUN
CMBICJI TPOU3BOIHOM

VYpaBHeHuUe KacaTeIbHOU K
rpaduky GyHKIHHA

245

Paznoxenue BexTopa 1o 6asucy
TpEX BEKTOPOB, HE JIEKAUIUX B
OJIHOM IIJIOCKOCTH

246
247

CkansipHO€ IpOU3BEIEHUE

Beruucnenue yria Mexuy
BEKTOpaMH B IIPOCTPAHCTBE

248

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUUECKOTO
pacnpenenenus. Jlpakruaeckas
paboTa ¢ uCroIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIIL

249

250

251

YpaBHEeHHE KacaTeIbHOU K
rpaduky QyHKIUU
IIpon3BoIHBIE 2IIEMEHTAPHBIX
byHKIMIT

IIpon3BoHBIE 2IIEMEHTAPHBIX
byHKIUH

252

[IpousBogHAas CyMMBI,
MIPOU3BE/ICHNUS, YACTHOTO U
KOMITO3UIIUHU (YHKITHI

253

254

[Ipocreiimne 3anauu ¢
BEKTOPaMH

[Ipocreiimue 3anauu ¢




BEKTOpaMH

255 [Ipocreitmue 3amauu ¢
BEKTOpaMH

256 O0001IeHre U cUCTEMaTU3 AU
3HAHUH

257 | Ilpou3BOAHAs CyMMBI,
MPOU3BEACHNUS, YACTHOTO U
KOMITO3UINHU (PYHKIIUH

258  IIpowsBoaHAs CyMMBI,
MIPOU3BEICHUS, YaCTHOTO H
KOMITO3UITUHU (yHKITHIA
259  KontpoinbHas pabora:
"IIpousBoanas"

260 [ToBTOpeHme, 06001IIeHNE,
CHCTEMaTH3aIlHs 3HAHUIA:
"VpaBuenus"

261  Ilpocreiimue 3ama4n ¢
BEKTOpaMH
262 O0001IeHE U cUCTEMAaTU3 AU

3HAHUH

263 O0001IeHE U cUCTEMaTU3 AU
3HaHUH

264 = KoutponbHas padoTa Ne2:
"UcneiTanusa bepuymin.
CrydaiiHple BETUYUHBI U
pacnpenenexus”

265  IloTopenue, 0600IICHNE,
cHCTEeMaTH3aInsI 3HaHUH:




"q)YHKI_II/II/I"

266 = HroroBas KOHTposbHas paboTa 1 1
267  HroroBast KOHTpOJIbHAS paboTa 1 1
268 [ToBTOpeHue, 060061IeHNE, 1
cucTeMaTu3auus 3HaHUI
269 = HroroBas KOHTposibHas paboTa 1 1
270 = HroroBast KOHTpOJIbHAS paboTa 1 1
271 O00011IeHNE U CUCTEMATU3AIUS 1
3HaHUH
272 OO6o0OIIeHUE U CUCTEMATH3AIHS 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 272 18

[TPOT'PAMME




11 KJIACC

Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n/n HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypenI
1 [IpuMeHeHne Npou3BOIHON K
UCCIIeTIOBaHMIO (DYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
2 [TpuMeHeHne NTPOU3BOJIHOM K
UCCIIeTIOBaHMIO (DYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
3 [TpuMeHeHne TPOU3BOJIHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI
4 [IprMeHeHne npon3BOIHON K
UCCIeIoBaHMI0 (PYHKIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
) [ToBTOpEHUE TEMBI
"KoopauHatsl BeKTOpa Ha 1
MJIOCKOCTH M B IPOCTpaHCTBE"
6 [ToBTOpenue tems! "CxkanspHoe 1
IPOU3BEIEHNE BEKTOPOB"
7 [ToBTOpEHUE TEMBI
"BbruncieHue yria Mexy 1
BEKTOPAMH B ITpOCTpaHCcTBE"
8 HepasernctBo YeObIera. 1




Teopema YeOrimena. Teopema
bepnymnu. 3akoH 60nbIIHX
yucell

[IpuMeHeHne Npou3BOIHON K
UCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

10

11

12

13

[IprumeHeHue nporu3BOIHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

Haxoxnenue HanOobIIero u
HaMMEHBLIET0 3HaYCHUs
HENpepbIBHON (PYHKIMHU Ha
OTpe3Ke

Haxoxnenue HanOobIIero u
HalMEHBLIETO 3HaYCHUs
HENpepbIBHON (PYHKIMHU Ha
OTpE3Ke

[ToBTOpeHue TeMsbl "YpaBHEHHE
IPSIMOM, IPOXOAAIIEH Yepe3 IBe
TOYKH"

14

YpaBHEHUE IOCKOCTH,
HOpPMaJlb, YpaBHEHHE TIOCKOCTH
B OTpE3KaxX

15

16

YpaBHEHHE IOCKOCTH,
HOpPMaJlb, YpaBHEHHE TUIOCKOCTH
B OTpE3Kax

HepagenctBo YeoObimena.
Teopema YeOrimena. Teopema




Bepuymnm. 3akoH 0obIIHX
qrcen

17

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIUU HA
OTpe3Ke

18

19

20

21

Haxoxnenne HanOoJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

Haxoxaenne HauOobIIEro U
HaMMEHBIIEr0 3HAYECHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

Haxoxaenre HauOoIbIIErO U
HaMMEHBIIEr0 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

BekropHoe npousseneHue

22

23

24

JInneliHbIe HEPABEHCTBA,
JIMHENHOE NPOrPaMMHUPOBAHHE

JIuneliHbIC HEPABEHCTBA,
JIMHENHOE MPOrpaMMHUPOBAHUE

HepagenctBo YeObimena.
Teopema YeOrimeBa. Teopema
Bepnuynnu. 3akoH 60sbIIMX
qucell

25

[IprmeHeHre mporu3BOIHOMN ISt




HaXOXIACHUA HAWJIYy4dIICTro
pE€UICHUSA B IIPUKIaJHBIX
3aJadyax

26

[IpuMeHeHne npon3BOHON IS
HaXO0X/IECHNS HaWIy4Ilero
peLIeHUs B IPUKJIIAJIHbIX
3ajjauax

27

[IpuMeHeHne npon3BOAHOM IS
OIpesiesIEeHUs] CKOPOCTH U
YCKOpEHUSs IIpolecca, 3a1aHHOT0
dbopMyIoi uiu rpaduKoM

28

29

30

31

[IpuMeHeHre MPOU3BOTHOM TSt
OIIPE/ICTICHUSI CKOPOCTH U
YCKOpPEHHS TIPOIIecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKoM
AHaTUTHYIECKUE METO/IbI
pacuéra yriia Mexy nIpsMbIMH B
MHOTI'OIrpaHHHUKax

AHaJIUTHYECKNAE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMU B
MHOTOTpaHHHKaX

CDOpMYJ'Ia pacCTOsAHNA OT TOUKHU
A0 TINIOCKOCTH B KOOpAWHATAX

32

33

Br10opounbIif MeTO
)5 (S (S (0): F:05040%

Komnosunus ¢pyHkuumit

34

Kommozurust ¢hyHKImii




35

Komnosunus ¢pyHkuumit

36

37

['eomeTpuueckue 006pasbl
YpaBHEHUI HA KOOPJIAUHATHOMN
IIJIOCKOCTH

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

38

Haxoxnenue pacctostHuii OT
TOYKH JI0 ITJIOCKOCTHU B
MPaBHJIbHON MHUpamMue

39

40

41

KonTponpsHas padora
"Ananuruyeckas reometpus”

[TpakTuyeckas padoTa ¢
MCII0JIb30BaHUEM JICKTPOHHBIX
Ta0IUIL

['eomeTpryeckue 00pasbl

YpaBHEHU Ha KOOPJAUHATHOU
MJIOCKOCTH

42

KonTtponbHas pabora:
"UccnenoBanue GyHKIMIMA C
MOMOIIBIO TPOU3BOTHON"

43

44

45

[TepBooOpasHas, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

¢ynkuuit. [IpaBuna Hax0XKAEHUSA
epBOOOPaA3HBIX

CeueHus MHOT'OTPaHHUKOB!
CTaHAAPTHBIC MHOTOT'PAHHUKHU

46

CeueHus MHOTI'OTPpaHHUKOB:




METO CJICO0B

47

48

CedeHuss MHOTOIPAHHUKOB:
CTaHI[apTHBIe IIJIOCKOCTH,
HepecequHs{ HpSIMbIX nu
IJIOCKOCTEH

['enepanbHas COBOKYIHOCTb U
cilyuaiiHas BbIOOpKa.
3HAaKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OreHka
CPEIHEro M IUCIEPCUn
Te€HEPAIIBHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTHK

49

[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX
¢dbyskmii. [TpaBuna HaXOXICHUS
epBOOOPA3HBIX

50

51

52

Wurerpai. I'eoMeTpudeckuii
CMBICJI MHTErpaja

Boruncnenue onpenenéHHOTo
UHTETpasa no popmysme
Hrrorona-Jleiionuia
Brrunciienue onpeaenéHHoro
UHTETpasa no popmysme
Hrrorona-Jleiionuia

53

[TapannensHble psMbIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

54

HapaJ'IJ'ICJIBHBIC IpAMBIC U




IJIOCKOCTH: Pac4€T OTHOLLEHHI

55

56

[TapamnensHble TpsIMbIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIKUMUCS IPSIMBIMU

['enepanbHas COBOKYIHOCTb U
cilyuaiiHas BEIOOpKA.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEro U IUCIEPCUn
Tre€HEPAIIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

57

58

59

[IpuMeHeHnne nHTETpaAa U1
HAaXO’KJICHUs ILIOIIA N
IUTOCKUX (QUTYp

[TpumeHeHue uHTErpana s
HaXO0XJIeHHUs1 00BEMOB
reOMETPUYECKUX TeI

IIpumepsl pereHunit

g depeHIMaIbHbIX ypaBHEHUH

60

[Ipumeps! pemenuit
nudepeHIaIbHBIX YpaBHEHUN

61

[lepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN
U TPSMBIX, CHAMMETPUH
MHOTOTPaHHUKOB

62

[leprienauKynsApHBIE IPSIMBIE U




IUIOCKOCTH: TEOPEMA O TPEX
HEePIeHIUKYIIsIpax

63

64

65

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

O1ieHUBaHUE BEPOATHOCTEHN
COOBITHH TT0 BEIOOPKE

Maremarnueckoe
MOJIEJTUPOBAHUE PEATbHBIX
MIPOLIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

66

KonTtponbnast padora:
"[TepBooOpasnHas u uHTETpan"

67

68

Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpauku
Tpuronomerpudeckue GyHKIUH,
UX CBOMCTBA U rpaduku

69

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUIS TUTOINAieH, COOOpaxeHus
noao0us

70

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOINAieH, COOOpaXKeHus
noao0us

71

IToBTOpEHME: mIOMAAH
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus




nonoous

72

73

74

Craructuyeckas runoresa.
[IpoBepka mpoCTEUIINX TUIIOTES
C IIOMOIIBIO CBOMCTB U3Y4ECHHBIX
pacnpeneeHui

Tpuronomerpuueckue GyHKIIHNH,
UX CBOMCTBA U rpapuKu

Tpuronomerpuueckue GyHKIIHIH,
UX CBOMCTBA U rpauKu

75

76

77

78

79

Tpuronomerpuyeckue GyHKINH,
UX CBOWCTBA U rpauku

OTt60p KOpHEH
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYXHOCTHU

ITmomaau ceuenuu
MHOT'OTPAHHUKOB: IJIOIIAIN
IIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MO 100ust

ITnomanu ceueHuit
MHOT'OTPAHHUKOB: IJIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Ust
KonTponpHas padora

"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

80

CrartucTiueckas TUIIOTE3A.




[IpoBepka IpoCTEUIINX TUIIOTES
C IIOMOILBIO CBOMCTB U3YYEHHBIX
pacrpeaeneHui

81

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

82

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

83

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYXHOCTH

84

85

86

87

Pemenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

00bBéM Tena. O0beEM
PSIMOYTOJIBHOTO
napaJiesenune/a

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

CrepeomeTpudecKue 3a1a4m,
CBSI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO




napaujicjicnmicaa

88

89

[TpakTuyeckas pabora ¢
UCIIOJIb30BAHUEM BJICKTPOHHBIX
TadJIMLL

Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

90

Pewienne TpuroHOMeTpUYECKUX
HEPABCHCTB

91

92

93

94

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

Kontponbnas padora: "I'paduku
TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue
HepaBeHcTBa"

[Tpuxnanueie 3a1a4u, CBI3aHHBIC
C BBIYUCIIEHHEM 00BbEMaA
OPSMOYTOJIBHOTO
napaJsenenuneaa

O0BEM MPSAMON TPU3MBI

95

96

97

CrepeomeTpuyecKkue 3a1a4m,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB MPSAMOI TPU3MBI
ITpumepsl HEMPEPBIBHBIX
CIIy4alHbIX BeJIM4UH. OyHKIUA
MJIOTHOCTH BEPOSATHOCTH

OcHOBHBIC MCTObI pCHICHUA
MOKa3aTCJIbHbIX HEPABCHCTB

98

OCHOBHEIE MCTOABI pCHICHUA




MOKa3aTCJIbHbIX HCPABCHCTB

99

100

OcCHOBHBIE MCTOBI pCHICHUSA
MOKa3aTCJIbHbIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUA
IMOKAa3aTCJIbHBIX HEPABCHCTB

101

[MpuknagHbie 3aa4K, CBSI3aHHBIC
¢ 00bEMOM TIPSAMOI TPU3MBI

102

103

104

105

Brruncnenne 06bEMOB Tel ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKIIOHHON
IPU3MBI

Brruucienue 00bEMOB TEII C
MIOMOUIBIO OMPEICTIEHHOTO
uHTerpana. O0bEM nupamMuIsl

PaBHOMEpHOE pacmipeneneHue.
[Tpumeps! 3a1a4, IPUBOAAIIUX K
MOKa3aTeIbHOMY U K
HOPMaJIbHOMY paclpeeeHUsIM

OcCHOBHEBIC MCTOABI pCHICHUA
J'IOI‘apI/I(bMI/ILIeCKI/IX HEPAaBCHCTB

106

107

108

OCHOBHBIE METO/IbI pEIICHUS
norapu(MUUECKIX HEPABEHCTB

OcHOBHBIE MCTObI pCHICHUSA
J'IOFapI/I(I)MI/ILICCKI/IX HCPaBCHCTB
OcHOBHBIE MCTOJBI pCHICHUA
J'IOFapI/I(I)MI/ILICCKI/IX HCPaBCHCTB

109

®dopmyna 00bEMaA TUPAMUIBIL.
OTtHo1eHne 00HEMOB MTUPAMHU/T




¢ 00IIUM yTIIOM

110

111

112

dopmyna 00bEMa MUPaAMUIBL.
OTtHomeHue 00HEMOB TUPAMHU/T
C OOIIMM yTIIOM

CrepeoMeTpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMuU
HAKJIOHHOM MPU3MBbI
OYHKIHS TIIOTHOCTH

BCPOATHOCTH I10KA3aTCIIbHOI'O
pacupCaciICHuA

113

OCHOBHBIC MCTObI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

114

115

OcHOBHBIE METO/BI PEILIEHUS
UPPALMOHAJIBbHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

116

117

118

119

OcCHOBHEBIC MCTOBI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MAPaMU/IBI

[IpuknagHeie 3aaa4u 10 TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

[IpuknagHbie 3a1a4u 110 TEME

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM TTUPaMHUIBI

120

DyHKIHS IUNIOTHOCTH




BEPOSITHOCTH HOPMAJIBLHOTO
pacnpezeneHus

121

122

I'paduueckue MeTo Bl pemeHus
UPPAIMOHATILHBIX YPABHCHHIA

['padmyeckue METOABI peLIeHHs
UpPpALMOHATILHBIX YPABHEHHIM

123

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHbIX YPaBHCHUN

124

125

126

I'paduueckue meToab! pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
[Ipumenenne 0ObEMOB.
Brruucnenue paccrosiHus 10
MJIOCKOCTH

KonTponpHas padora "O0beM
MHOTOTpaHHUKA"

127

128

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MIOBEPXHOCTH

[TocnenoBarenbHOCTD
OJINHOYHBIX HE3aBHCHMBIX
coObITuil. [Ipumep 3anauu,
MPUBOJISIIECH K pPaCpeCICHUI0
[Iyaccona

129

130

I'paduueckue MeTobI peneHus
norapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB

131

['padpuaeckue MeTobI pemIeHUst




norapupMHUECKUX HEPABEHCTB

132

133

134

I'panueckue MeTOIBI peLIeHUs
NOKa3aTeIbHBIX U
JOrapu(PpMHUUECKUX YpaBHECHUN

Humunaap. [Ipsamoit kpyroBoi
muHap. [nomans
MOBEPXHOCTH IIMIIMHPA
Konuueckas moBepXHOCTb,
o0pa3yrone KOHU4eCKOn
noBepxHocTu. Konyc

135

CeueHue KOHYCa MIO0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBaHUS

136

137

138

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM JICKTPOHHBIX
TabIUIL

I'paduueckue MeTObI perIeHus
MIOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U
norapu(pMUUECKUX HEPABEHCTB

139

I'paduueckue MmeToab! pemeHus
II0Ka3aTeNIbHbIX U
norapupMHUUECKUX HEPABEHCTB

140

KonTponbhas pabota:
"UppanuoHanabHbIe,
NoKa3aTeIbHbIE H




norapudmuueckue
HepaBeHCTBA"

141 Y ceu€HHbI KOHYC.
N300pakenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

142 [Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTH KOHYCa

143 [Tnomaas 60KOBOM MOBEPXHOCTH
U TIOJIHOM MOBEPXHOCTU KOHYCa

144 KoBapuanus nByx cirydalHbIX
BenmmunH. Koaddunment
KOPPEISIUH

145 KoMIiuiekcHele yncia.

Anrebpanyeckas u
TpUrOHOMETpHYecKast HOPMBI
3aMMcy KOMIUIEKCHOTO YHciia

146 KommiekcHbie uncia.
AnrebGpanyeckas u
TPUTOHOMETpHUEcKast (popMbI
3aIICH KOMIIJIEKCHOT'O YHCIIa

147 Apudmernueckre onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

148 ApudmeTrnueckne onepanuu c
KOMILJIEKCHBIMHU YUCIIAMU

149 CrepeomeTpudecKue 3a1a4u Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUCHUH
LUIMHApPA, KOHyca




150

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTebCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEYCHHI
WIMH/IPA, KOHYCca

151

[IpukitagHble 3a1a4u, CBsI3aHHbIE
C UUIMHAPOM

152

153

CoBMecTHBIC HAOIIOICHUS IBYX
BEJIMYNH

I/I306pa>KeHHe KOMIIJICKCHBIX
YuCCJI Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH

154

N3o0paxeHne KOMIJIEKCHBIX
Yrcesl Ha KOOPIMHATHOM
TUIOCKOCTH

155

®opmyna Myaspa. Kopau n-oit
CTEINEHU U3 KOMIUIEKCHOTO
yucna

156

157

®opmyna Myaspa. Kopau n-oit
CTEIEHN U3 KOMIUIEKCHOTO
4yucIa

[Tpuxnanueie 3a1a4u, CBI3aHHBIC
C UWIMHAPOM

158

Cdepa u map

159

160

[lepeceuenue chepsl u mapa ¢
m10cKkocThI0. Kacanue mapa u
chepsl IockocTei0. Bug n
n300paxkeHue mapa

Bri6opounslii koo uureHT




KOppeJSALAN

161 [IpuMeHeHne KOMIUIEKCHBIX
qrcen Ui peuIeHus
(U3NIECKUX U TEOMETPHUYECKHIX
3a1a4

162 KoHntposbhas paboTa:
"KommiekcHeie yncna"

163 HarypanbHble U 11e51ble Yrciia

164 Harypanbhble u 1ensle yncia

165 [Tepeceuenue cdepsl U 1apa ¢
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHue mapa

166 Ypasnaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

167 Cummerpus chepsl 1 mapa

168 Paznnune mexny nuHeHHON
CBSI3bIO U IIPUYHUHHO-
CJIEICTBEHHOU CBSA3bIO

169 [IpumeHenue npu3HakoB
JIETUMOCTH LIEJbIX YHCEI

170 [IpumeHenue npu3HakoB
JIETUMOCTH TIEJTBIX YHCEI

171 [IpumeHeHnne Npu3HaKkoB
JenuMocTH 1enbix uucelr: HOJL
n HOK

172 [IpumeHenne npu3HaKkoB

JenuMocTH 1enbix gucelr: HOJI




n HOK

173

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIE CO chpepoit U mapom,
IIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

174

CrepeomeTpruecKue 3aJauu Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

175

176

[puknaaHbie 3a1a491, CBSI3aHHBIC
co chepoii 1 mrapom

Jluneitnas perpeccust

177

[IpuMeHeHne npru3HaKkoB
JEIAMOCTH LIEIIBIX YHACEN:
OCTAaTKH I10 MOJYJIIO

178

179

180

[TpuMmeHeHne NpU3HAKOB
JETUMOCTH LIENbIX YHCEIL:
OCTaTKH 110 MOAYJIIO

[TpumeHeHne NpU3HAKOB
JEIIMMOCTH LIEJIBIX YHACEN:
anroput™ EBknupaa nis
pelieHys 3a/1a4 B LIEJIbIX YnciIax

KonTtponshas pabdora: "Teopus
1enbIx yucen"

181

IToBTOpEHME: OKPYKHOCTh HA
IIJIOCKOCTH, BBIYUCIIEHUS B




OKPYKHOCTH, CTaHJaPTHHIC
monoous

182

183

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd U MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

184

[IpakTuyeckas pabora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TadJIMULL

185

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUSA

186

187

188

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIECTBUS

OCHOBHBIE MCTOJbI PCHICHUA
CHUCTEM U COBOKYHHOCTGI\/'I
panrOHAJIBbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOABI pCHICHUA

CUCTEM U COBOKYITHOCTEM
UppalMOHATIBHBIX YpaBHEHUN

189

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

190

191

KonTtponbHas padora "Tena u
MTOBEPXHOCTHU BpanieHus"
O6wém nununaapa. Teopema 00
00BbEME IPSAMOTro LMIMHIPA

192

[IpencraBienue qaHHBIX C




MIOMOIIBIO TAOJUI] ¥ TUarpamm,
ornucaTeIbHas CTATUCTHKA

193

194

195

OcHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
[I0OKa3aTEJIbHBIX YPaBHEHUI

OcHOBHBIE METOBI PEILICHUS
CUCTEM U COBOKYITHOCTEU
[I0OKa3aTEJIbHBIX YPaBHEHUI

OCHOBHBIE MCTOJbI PCHICHUA

CUCTEM U COBOKYITHOCTEH
jorapu(pMUUECKUX ypaBHEHHMA

196

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
jorapu(pMUUECKUX ypaBHEHHMA

197

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM KoHyca

198

199

ITinomanay 60KOBOI M IMOJIHOM
MMOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHHEM
00BEMOB IMITUH/IPA, KOHYCA

200

OmnBITH ¢ PAaBHOBO3MOKHBIMU
OJICMCHTAapHBIMU COOBITUSIMU

201

IIpumeHeHune cucreM K
PELICHUI0 MaTeMaTHYEeCKIX
3aJa4 U 3a/1a4 U3 pasInIHbIX
oOractell HayKH U pealibHOI




JKU3HU, MHTEpIIpETaLUs
[IOJIYYEHHBIX PE3YJIbTATOB

202

[IpumeHenue cucrem Kk
PELICHNIO MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX
oOyacTell HayKu U peajibHOI
KHU3HU, UHTEpIpeTanus
HOJIy4EHHBIX Pe3yJIbTaTOB

203

[IprMeHeHre HEpaBEHCTB K
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX
obractell HAyKH U pealibHOI
YKU3HU, MHTEpIIpeTalus
IIOJIyYEHHBIX PE3Yy/IbTaTOB

204

KonTtponbnast pabora:
"CucTemMbl paliOHAIbHBIX,
UppaMOHAIBHBIX
NoKa3aTeIbHbIX U
JorapupMHUECKUX ypaBHEHUN"

205

[IpukitagHble 3a1a4m 10 TEME
"O0BEMBI U MIIOLIAAN
noBepxHocren Ten"

206

O06bEM 1apa U apoBOro
cekropa. Teopema 00 00bEMeE
mapa. [Tmomans chepsr.
CrepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 111apa, MapoOBOro
CerMEeHTa U IapOBOI0 CEKTOpa




207 [Ipuknansble 3a1a4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIIAIBIO
chepbl. COOTHOIICHUS MEXKTY
IJIOMIAIIMU TTOBEPXHOCTEH U
00bEMaMH MOTOOHBIX TEI

208 Brrumncienne BeposTHOCTEH
COOBITHI C IPUMEHEHUEM
dbopmyn

209 PanmonanbHbIe ypaBHEHHS C
napaMeTpamu

210 PanmonansHbIEC HEpABEHCTBA C
napaMeTpamu

211 PanmonansHbIE CHUCTEMEBI C
napameTpamu

212 WppannonanbHble ypaBHEHHUS,

HEpaBEHCTBA C TapaMeTpaMu

213 [Tono6ubIe Tena B
npocTtpaHcTBe. M3mMeHeHue
00bEMa npu mMoA00uH.
CrepeomeTpuyecKkue 3a1a4m,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeN U IIoMAAeH
MIOBEPXHOCTEN

214 KonTponbnas padota "I[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJIbIX Ten"

215 JIBu>KEeHMsI IPOCTPAHCTBA.




OrobOpaxenus. [IBuxeHus u
paBeHcTBO (uryp. O6mmme
CBOMCTBA IBWKCHUU

216

Brrunciienue BeposTHOCTEM
COOBITHH ¢ TPUMEHEHUEM
rpaduuecKux METOOB:
KOOpJMHATHAs MpsiMasi, IepPeBo,
JMarpaMmma Jusiepa

217

218

219

HppanmonaibHble CUCTEMBI C
napameTpamu

[TokazarenbHbIC ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu
[TokazarenbHbIE CUCTEMBI C
napaMeTpamu

220

221

222

223

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

Buasl nBmkeHui:
NapaJulebHbIN MIEPEHOC,
LEHTPAJIbHAsI CHMMETPUS,
3epKaJIbHAasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSIMOiL

[TpeoOpa3zoBanus moaoous.
[Tpsmas u chepa Ditnepa
I'eomeTpuyeckue 3anauu Ha
IIPUMEHEHHUE JIBUKEHUS

224

225

CiyyaliHbl€ BEJIMYUHBI U
pacnpeneneHus

Jlorapugpmuueckue CuCTEMBI ¢




napaMerpamu

226

227

Tpuronomerpuyeckue
YpaBHEHHUS € TapaMeTpaMHu
Tpuronomerpuyeckue
HEPAaBEHCTBA C apaMeTpaMu

228

TpUroHOMETPUYECKUE CUCTEMBI
C ImapameTpaMu

229

230

231

232

KoHnTtposnbHas pabota "BekTopbl
B IIpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3aIlus 3HAaHU:
"ITapanienbHOCTb NPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 kiaccos,
CUCTEeMaTH3alMs 3HAHUH:
"BexTops! B mpocTpaHcTBe"

Marematnueckoe 0KUIaHUE
CIIy4yallHOH! BEIUYMHBI

233

IToctpoenue u ucciegoBaHue
MaTeMaTUYeCKUX MOJeNen
peaNbHBIX CUTYALIHI C
MOMOILIbIO YPABHEHHH C
napameTpamu

234

[TocTpoenue u uccienoBaHue




MaTeMaTHYCCKUX MOJeIIcH
pEANTbHBIX CUTYAIIHH C
MTOMOIIIBIO CUCTEM YPaBHEHHH C
napamMeTpamMu

235

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJEIIEN
pealbHBIX CUTYyallui C
MOMOIIbIO CUCTEM YpaBHEHUH C
napaMeTpamu

236

KonTtponpsHas pabdota: "3amaqn ¢
napamerpamu”

237

O6o6matomee nmoropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMaTH3aIus 3HaHUHN
"BexTops! B mpocTpaHcTse"

238
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTb NOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U IECATHYHAs IpOOb, IPOLICHTHI
12 Bremonuate  apudmernyeckue  Onepandd € pPalMOHAIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BbinonHATe npubImkEHHBIE BBIYUCICHHUS, UCIIONB3YsI IPaBUIIa OKPYTJICHUS,
' JieNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh HNOHATHSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHas
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOJANIYI0 (OpMY 3aImUCH JAECHCTBUTEIbHBIX YHCEN JUIS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YIJIa;
1.5 UCMOJb30BaTh  3alKMCh  IPOM3BOJBHOIO  yIyla  4epe3  oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMH
2 VYpaBHEeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
59 BeimonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKHUX BBIPAKEHUM M peraTh
' TPUTOHOMETPHUUYECKUE YPAaBHEHUS
BreImonHATE npeoOpa3oBaHus LENBIX, PAMOHAIBHBIX M HPPAMOHATBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlHOHAIBHBIX M|
UppaIMOHATFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHMs M HEpaBEHCTBA [UIl PELICHHUS MaTeMaTHYeCKUX
' 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTel HayKu U pealbHOM JKU3HU
MogenupoBaTh peajbHbIE CUTyallMM Ha s3blKe anreOpbl, COCTABIAThH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIU C UCTIOJIb30BAaHUEM arliapara ajareopsl
3 OyHKIMY 1 TpaduKu
OnepupoBaTb MOHATUAMH: (PYHKIHS, cIOCOOBI 3agaHust (QYHKIIMH, 00JIaCTh
3.1 onpezeNieHuss M MHOXKECTBO 3HadeHHM ¢GyHKuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIIUU
3.2 OnepupoBaTh MOHATHSAMHU: YETHOCTh M HEUETHOCTh (YHKLUUHU, HYIH



(byHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUST ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTENEHHON (YHKIIMU C LEJIBIM [TOKa3aTeIeM
Ucnonp3oBate Tpaduku (QYyHKIMA I8 HCCIEIOBAHUS TPOLIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX MHPEAMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX1Y BETHUYNHAMH
4 Hauana maremMaTHueckoro aHainsa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIbHOCTh, apHU(MeTHUecKas |
' reoMeTpHUecKasi IPOrpeccuu
42 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YyOBIBalOIIasi TreoMeTpUYecKast
' nporpeccusi, CcyMMa 0€CKOHEUHO YOBIBAOIIEH reOMETPUIECKOi mporpeccuu
4.3 3agaBarh NOCIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCO0AMU
44 Hcnonb3oBarh CBOWCTBA IOCHEAOBATEIBHOCTEM M NIPOrpeccuil s
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, OIEPALlUH HaJl MHOKECTBAMU
Hcnonp3oBaTh TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JJis  ONHCaHUus
5.2 peabHBIX MPOIECCOB U SBJICHHM, MPU PEIICHUU 3a/1a4 U3 IPYTUX y4eOHBIX
IPEIMETOB
53 OnepupoBaTb  NOHATUSIMHM:  ONpEAEICHHE,  Teopema,  CIEACTBHUE,
JI0Ka3aTelbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOIM
NpoBepsSIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJabTara
1 Yucna v BIYUCICHUS
OnepupoBaTh MNOHATHSAMM: HATypaJbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
11 IPU3HAKN JACIMMOCTH LENbIX YHUCEN, PA3JIOKEHHE 4YHCIAa Ha IPOCTHIE
MHOJKUTENH JUIsl PEIICHNUS 3a]a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHAJIBHBIM [TOKA3aTEIeM
13 OnepupoBaTh MOHATUSIMU: JorapudM 4ucia, AECITUYHBIE U HATypaJlbHbIE
' sorapuMbI
2 VYpaBHEHMS U HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHHW JUIsl TpeoOpa3oBaHUs  BhIpAKEHUI,
2.1 ONepUpOBaTh TMOHATUSAMHU: IOKA3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;

peiIaTb OCHOBHBIC THIIbI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB



BoeimonHATe 1peoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUX JOrapu(MBbI;

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JIOIapU(PMUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 Haxoauts perienust npocTeHInX TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelleHHE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH IJI PELICHUs IPAKTUYECKUX
3aja4
55 HaxonuTe pemieHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPQXECHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBl IO YCIOBHUIO 33JauH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM aniapara anreopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUH, TOYKH 3KCTpeMyMa (YHKIMH, HaubOosbliee U
' HalMEHblllee 3Ha4eHUs (YHKIMHM HA HPOMEXKYTKE; UCHOJIb30BATh UX JUIA
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM
OnepupoBaTh NOHATHAMH: TPApUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IUIOCKOCTH UM UCIOJIb30BATh JJIsl pEIICHUs] YpaBHEHHUI U HEpaBEHCTB
33 N3o06pakaTh Ha KOOPJMHATHOW TIOCKOCTH TPa(UKH JIMHEHHBIX ypaBHEHUI
' Y MCIIOJIb30BATh UX JUIS PELICHUS CHCTEMBI JIMHEHHBIX YpaBHEHUN
34 Hcnonb3oBate rpaduku GyHKUMH [0 HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCLUILIMH
4 Hauana matemaTndeckoro aHaausa
OnepupoBaTh NMOHATUAMU: HETIpepbIBHAsL (YHKINSA, TPOU3BOIHAS (DYHKIUH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON JUIS
pereHus 3a1aq
4 HaxonuTe  MpOM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUM,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH
Ucnonp3oBath  MpOW3BOJAHYIO  JUId  HUCCIENOBaHUS  (PYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh pe3ybTaThl MCCIEAOBAHHS K
HOCTPOCHMIO IPpahuKOB
44 Hcnonp30BaTh TPOM3BOMHYIO IS HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKJIAJHBIX, B TOM YHCJIE€ CONMATBHO-YKOHOMUYECKHX, 3a1auax
45 OnepupoBaTh MNOHATUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reoMeTpUYecKuil U (pU3NYecKHii CMBICIT HHTETpaja
46 Haxoaute nepBooOpa3Hbie 3eMEHTAPHBIX (YHKIMNA, BRIYUCISATH UHTETPa
' no ¢popmyine Hetorona — JleliOHuna
47 Pemrate mpuknasHbIe 3a/1a4d, B TOM YUCIIE CONHUATBHO-3KOHOMUYECKOTO U

(u3nvecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHUECKOTO aHAIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, TMPOLIEHTHI,
11 OeCcKOHEUHbIe NTEpUOANYECKHE IpoOU. Apr(pMeTHIECKUe ONepaluu ¢ palMoHaIbHbIMU
' YucIaMH, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs PeLIeHUs NIPUKIIAJHBIX 3a/1a4 U3 Pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanpoHanbHbIe U MppalnoHaIbHBIE YUCia. ApUPMETHIECKHe
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH ACUCTBUTEIBHBIX YHCEN JUIA PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemienne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 33]1a49 U3
' Pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 OyHkims, crnocodbl 3amanus ¢yHkuud. I'paduk ¢yHkuuu. BzaumHO oOpaTHBIE
' (GyHKIUH
3. Ob6nacte ompeneneHUss M MHOXECTBO 3HaueHWd ¢Qynkumu. Hymu QyHknuu.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast (QpyHKIM ¢ HATypaJIbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (QYHKIUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOLIEH TreoMeTpUdecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsl ONHCaHUs peajbHbBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenensb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Penenne npukiIaIHbIX 3a71a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyYHKIMH U TpaduKH
Oynkuus. [lepuoanueckue ¢yakmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHbllee 3HAUYEHUE
(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu



3.3

[Noxa3zaTtenbHast u norapudmuyeckas QyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU pEIICHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyeMEHTAPHBIX (QYHKIUH. DOpMYIbl HAXOXKICHHS TPOU3BOIHOM
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokieHre HauOOJIBIIer0 W HAaMMEHBIIECrO 3HA4YCeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHON TSI HAXOKACHHUS HAWITYUIIETO PEIICHUS B MPHUKIIAIHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IIPsMasi, IJIOCKOCTh
79 [IpumeHATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE pPACIONOKEHHE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAaHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPDAHHHMK, BBIOYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHUJbl MHOTOIPaHHHMKOB (IMpamuzaa, IpU3Ma,
OpSMOYTOJIbHBIN Mapasiesnenunen, Kyo)
KnaccupunupoBare ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJIacCU(UKaLUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, PABUIbHBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieenuIeIbl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTBIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAEHUE T'€OMETPHUECKUX BEIUYMH MO 0Opasiam
WIM alrOpuTMaM, MPUMEHSSI W3BECTHBIE aHAJIMTHUYECKHE METOJAbl NpHU
7.12 pellleHnH CTaHJAapPTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYHCIIEHHE
paccToOsSHUN MEXIy JABYMS TOYKAaMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
713 WIM aNropuTMaM, MPUMEHsSI M3BECTHbIE aHAJIUTHYECKHE METONbl INpHu

PEHICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BBIYMCICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA IPSAMBIMHU, MCEXIY HpHMOﬁ n IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTypBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckue (aKThl Ui PEIICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJArarwiliiX HECKOJIbKO IIaroB PELIEHUS, €CIIH YCIOBHUS
NpUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensaTs mpocTeiiline NpOrpaMMHBIE CpPEICTBA U AIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIICHIH CTEPEOMETPUIECKUX 3a/1a9
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATH IIPOSIBIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONydYeHHBIE 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh pealibHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHYECKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha sI3bIKE TI'€OMETPHUHU, MCCIE0BAaTh IOCTPOEHHBIE MOJENU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblEe C  HaXOXXIACHUEM
reOMEeTPUYECKUX BEITUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIpPHUYECKass MOBEPXHOCTh, 0Opa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (HUJIMHIP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJI0M, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlEHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTDAaHHUK, BIHUCAaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM HPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

W3Bnekatb, WHTEPIPETUPOBAThL M MPeoOPa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX Te€OMETpUYecKuX (urypax, TMpeAcTaBICHHYIO Ha
yepTrexax U pUCyHKax

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YuCIiIo, O6’I)HCH$ITI), KaKHuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICAa IIPHU CII0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMUA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBHI BEKTOPA, YIoJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOIO METOJa

6.20

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HaxXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 06pa3uaM WK aJIroOpuTMam,
MMPUMCHAA HU3BECTHBIC METO/AbI npu pPCUICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC mporpaMMHBIC  CpCACTBA H  3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh NPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIUM3HUPOBATH PCAaJIbHBIC




CUTYyallUu U MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUPOBaHHON MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUICbHBIE NPSIMbIE B IMPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHU N

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U MIOCKOCTH, TeOpeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT MPSMOK JI0 TUIOCKOCTH, TPOCKIUs (GUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenumnesn, npsMOYTroiabHBIN Mapaienenumnes] u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs IMIpU3Ma M MpaBWIbHAs NHpPaMHUAA,
npaBUiIbHAs TPEYroyibHAs MUpaMKJia U MPaBWIbHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW MUPAMHIBI, TEOpPEMa O IUIOMIAJNA YCEYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias u oCk, IJIONIa b OOKOBOH M MOJHOW TOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: o0Opa3yrolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u mrap: ueHTp, paguyc, IuameTp, IUIOMaIb MoBepxHoCcTH cheprl. Banmuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoImaib

chepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHUs Ha IJI0CKOCTH. Pa3BépTka muumHapa 1 KOHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napaiienenunena u ciaeacTsust u3 He€. O0bEM IUIMHIpPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHs L1apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBuiio nmapamtenenumnena. Pemenue 3aaad, CBs3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJLHOU ITPOI'PAMMBbBI



10 KIIACC

Koz IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBEpPsieMOro .
00pa3oBaTeJbHOI MPOrPaAMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTath ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe, MeAMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaxX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSMU: CIIYyHYalHBIM SKCIIEPUMEHT (ONBIT) U CllydyaliHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH HCXOM) CIy4ailHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITAX C PaBHOBO3MO>KHBIMU
CIIy4aifHBIMU COOBITHSIMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHEe U OObEIHMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, NIPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MIOJIb30BATHCS AMarpaMMaMu Diiiepa 1 GOpPMYIIOH CIIOKEHHs BEPOATHOCTEH
IIPU pELICHUH 3a]a4
OnepupoBaTh HOHATHAMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOLIbIO IpaBWJIa YMHOXEHHS, C IOMOIIbIO
JIepeBa CIIy4allHOT'O OIbITA
6.6 [TprMeHsATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IIPHU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBUCUMbIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
' HE3aBUCHMBIX HCIIBITAHUH 0 MEpPBOro YycClexa, HaXOAUTh BEPOSITHOCTH
coObITHH B cepun ucnbiTanuii beprymnnm
6.8 OnepupoBaTb  MOHATUSIMHU:  CiIy4aiiHas  BEJIMYMHA, paclpeiesieHue
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIydallHOM  BEJIMYMHBIIIO
' pacnpeesIeHUIO WK C TOMOLIbIO AMAarpaMM
OnepupoBaTb MOHATHEM MaT€MAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH
5.2 IIPUMEPBI TOTO, KaK MPHUMEHSIETCS MaTEMaTHYECKOE OXHUAAHUE CIy4alHOU

BCJINYHHBI, HaxoauThb MATEMATHYCCKOC OXHNIAaHUC 10 HAaHHOMY



pacrpeaeIeHuIo

5.3
5.4

HNmeTtn MMpEaACTaBICHHUEC O 3aKOHC OOMIBIINX YHCEN

Nwmets MMpEaACTaBJICHHUEC O HOPMAJIbHOM paclpCACICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauIl U auarpamm. CpegHee apudmMeTHIecKoe,
MeJraHa, HauOOoJbIlIee U HAMMEHBIIIEE 3HAYCHHUSI, pa3Max, JUCIIEPCHsI U CTaHIIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIuM30CTh YacTOThIM BEPOSITHOCTH
coObiTuii. Ciy4aifHblE OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMH 3JICMCHTAPHBIMUA COOBITHSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. @opmyrna caokeHus: BeposTHOCTEN

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna ounoma HeroToHa

bunaphplii ciyuyaiiHblii ombIT (McCHbITaHuE), ycnex M Heynaya. HesaBucumble

HUCIIbITAHHA. CepI/IH HE3aBHCHUMBIX HCIIBITAaHHI A0 IHEpBOIroO  yCIICXa. CepI/Iﬂ
HE3aBHUCHMBIX MCITBITAHUN BepHy.]'IJ'II/I

6.7

Cnydaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jlumarpamma pacmpeneneHus.
[Tpumeps! pactpesenieHnit, B TOM YHCIIE T€OMETPUIECKoen OMHOMHUATBHOE

11 KIIACC

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXKUAAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMeHeHHs MaTeMaTHYECKOro
OXXHMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XU3HU. MaremaTrnueckoe
OXKMJIaHWE OMHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4ecKoe OKHUJIAaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MareMaTndecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpojJe U olmecTBe. BriOOpoUHBbIit
METOJ UCCIIEJOBAaHUI

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJWYMH. lloHATHME O  TUIOTHOCTH
pacnpezeneHus. 3aaadu, NPpUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnagenne MeromaMu JOKAa3aTENbCTB, alrOPUTMAMHU pEUICHHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W ONEPHPOBATH MOHATHUSMH: ONpEICICHHE,
aKCMOMa, TeopeMa, CJEICTBUE, CBOWCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; TPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
1 JOTHYECKYI0  MPAaBHJIBHOCTh  PACCY)KICHHI, YMEHHE OIEPUPOBATH
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMM HaJl MHOKCCTBAMMH,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Jyis
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
YHCIIC U3 JPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3NIuYHBIMU CIOCOOAMHM; HCIONB30BATh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTEeJIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHT'€HC HpPOHM3BOJBHOIO 4YHCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeNl; YMEHHE UCIIOIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0OLIuii
JenuTeNb W HauMEHbllee oOluiee KpaTHoe, anroput™m EBkimuaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd




nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCTIOIB30BAHMS KOMILIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYyHKIMS, 4YETHOCTh (YHKIMH,
NEePUOAUYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMBICII MPOM3BOAHOM, NEpBOOOpa3zHas, ONpereIEHHbIN
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
(GYHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaJIM3a; MNPUMEHATH MPOU3BOAHYIO JUISI HAXOXACHUS HAWIy4IIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK QYHKIUN, oOpaTHas QyHKIHS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapumuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYIHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 PealbHON
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIOJIb30BATh CBOMCTBA M TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPABIONOJIO0HOCTh pPE3yJIbTaTOB, YMEHHE MOJIEINPOBAThH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATb BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTb, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEICTABICHHYIO B Ta0lMIaX, HAa AMarpaMMmax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALMI0 C [OMOIIBIO TaOIMIl W JAuarpaMM; HCCIENI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIIeHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccuun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOXKEHHSI U YMHOXKEHUS BEpPOSTHOCTEH, (HOpMyIly MOJHON
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOEe OXHJaHWE, IUCIEPCHUs U CTAHJIAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIINX YHCEJ, METOJIbI BRIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS JUISl PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUN YIroJl, IBYIPAaHHBIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MExXAay IIPAMbIMU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMU,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'OIr'paHHUK, HpaBI/IJ'II:Hblf/'I MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIbI, TPU3MBI, KOHYyca, LWIHHIApPA, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHAPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpOBaTh ONpeAENeHUS U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKGHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAJbL, OOBEM, IUIOMA/b TOBEPXHOCTH), HCIOIb3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TIApaJUICNICUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMUu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTU MATEMATUKW B HU3YUYCHHUH TPUPOJHBIX H 06H1€CTBCHHI>IX
nmponeccoB u HBHCHHﬁ; YMCHHEC PpacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS
11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW CcTerneHu. JeHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU
15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUAKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpazoBanue BeIpaKEHUIA
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE
2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTuTeIh MaTPHIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI
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