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IMMOSCHUTEJIBHA S 3ATIMCKA

YueOHslil Kypc «Anredpa u Hadara MaTeMaTHIECKOTO aHAIA3ay SBIISICTCS OJTHUM U3 HanOoJiee 3HAYNMEBIX B
MporpamMme CpeIHero o0Iero o0pa3oBaHus, MOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00eCIeUnBacT
HHCTPYMEHTAIbHYIO 0a3y JUIS U3yUCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYTOM CTOPOHBI,
(hopMHpYyET TOTUIECKOE M a0CTPAKTHOE MBITIIEHHE 00YyJarOIINXCS Ha YPOBHE, HEOOXOIMMOM TSI OCBOSHHS
UHGOPMATHKH, OOLIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH M IPYTHX IUCIUILINH. B paMKkax qaHHOTO
y4eOHOr0 Kypca 00yJarouecs OBlIaJeBal0T YHUBEPCAITBHEBIM S36IKOM COBPEMEHHOM HayKH, KOTOpas
(hopMyITUpPYET CBOM TIOCTHKEHHS B MaTEMAaTHIECKOH (opMe.

Y4eOHbIi Kypc anreOpsl 1 Hadal MaTeMaTHIeCKOTO aHalTN3a 3aKJIa/IbIBaeT OCHOBY JJIsl YCIICITHOTO
OBJIAJICHHS 3aKOHAMU (PU3UKH, XUMHH, OHOJIOTHH, IOHUMAaHHS OCHOBHBIX TCHCHIIUN Pa3BUTHS YKOHOMUKHU
1 OOIIECTBEHHOM KU3HH, MO3BOJISICT OPHESHTHPOBATHLCS B COBPEMEHHBIX IIU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPSHHO UCIIOJIL30BATh UX JIJISI JAbHEUIIIEro 00pa3oBaHusl U B IIOBCETHEBHOM XHU3HU. B TO
K€ BpEMs OBJIaJICHUEC a6CTpaKTHI)IMI/I 1 JIOTUYCCKU CTPOTYMMU KOHCTPYKIHUAMUN aJ'II‘e6pI>I U MaTEMaTU4€CKOI o
aHaJIM3a Pa3BUBACT YMEHHE HAXOUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTHHHOCTD, JJOKAa3bIBATh
YTBEPIKICHHUS C IOMOIIBIO HHAYKIMH U PacCyKIaTh NCAYKTUBHO, UCIIOJIL30BATh 0000IIECHHE 1
KOHKPETH3aIINI0, a0CTparupoBaHUe U aHAIOTHIO, GOPMHUPYET KPEaTHBHOE U KPUTHUYECKOE MBIIILICHHE.

B xopne u3ydyeHus yueOHOTo Kypca «Anredpa v Hayaja MaTeMaTHIECKOTO aHAIH3a» 00yJaromecs
MOJYYal0T HOBBIN OMBIT PEICHUS PUKITAHBIX 3a/1a4, CAMOCTOSITEIEHOTO TTOCTPOCHHUSI MATEMATHUSCKUX
MOJEeJIEH PeANIbHBIX CUTYALMM, HHTEPIPETALUU OJYYECHHBIX PELICHUM, 3HAKOMSTCS C IpUMEpamMu
MaTEMAaTUYCCKUX 33KOHOMGpHOCTCI71 B IpUpPOJAEC, HAYKE U UCKYCCTBEC, C BBIJAIOIIUMUCA MATEMATUICCKUMU
OTKPBITHSIMU ¥ UX aBTOPAMHU.

Y4eOHbIi Kypc 00J1a1aeT 3HAYNTEILHBIM BOCIIUTATEIBHBIM TIOTCHIIUATIOM, KOTOPBIH pean3yeTcs Kak yepes
y4eOHBII MaTepual, CliocOOCTBYIONIMN (POPMUPOBAHHIO HAYTHOTO MHUPOBO33PEHUS, TaK U Yepe3 crieluduky
y4eOHOU JeSATEeNbHOCTH, TPEOYIOIIEH MPOIOKUTEIBHON KOHIICHTPAIUH BHUMAHUs, CAMOCTOSTEIIbHOCTH,
aKKypaTHOCTH W OTBETCTBEHHOCTH 32 MOJTyYEHHBIH Pe3yJIbTar.

B ocHOBe MeToMKK 00y4eHHUs ajire0pe U HavajgaM MaTeMaTHYECKOro aHalIn3a JIKHUT AeSTeIbHOCTHBIN
TPUHIMI 00YYEHUSI.

B cTpykType yueOHOro Kypca « Anredpa v Hayasla MAaTeMAaTHUECKOTO aHAIM3a» BBIICIICHBI CIIETYIOIIUE
coJiepKaTeNbHO-METOJHUECKIe JTMHUN: «UKcna U BeraucieHus», «DyHkiun u rpadukny, « YpaBHEHHS U
HEpaBeHCTBaY, «Havana MmareMaTH4eCKOro aHanu3a», «MHOKECTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPKATEILHO-METOJUICCKUC JINHUU H3Y4Yar0TCs Ha IPOTSDKEHUH JIBYX JIET O0yUYSHMsI HA YPOBHE CPETHETO
o01rero oopa3oBaHusl, ECTECTBEHHO JOTONHSS APYT APYyra U MOCTENICHHO HACHIINASCh HOBBIMH TEMaMH U



pasnenamu. [laHHBIN y4eOHBIN KypC SBISIETCS MHTETPATUBHBIM, TIOCKOJIBKY 00BeIMHSET B ce0e coiepikanue
HCCKOJIBKUX MAaTCMAaTHYCCKUX NUCIUIININH, TAKHUX KaK aﬂrera, TPUTOHOMETPUA, MaTeMaTHYeCKUM aHaJiu3,
TEOpHsI MHOXKECTB, MaTeMaTH4eCcKas JOruka u qpyrue. [1o mepe Toro kak o0ydaromecs OBJIaeBaOT BCE
0oJjiee MIPOKUM MaTEeMaTHYECKUM aIlapaToM, y HAX ITOCIIeI0BATENBHO (JOPMHUPYETCS M COBEPIIEHCTBYETCS
YMEHHUE CTPOUTH MAaTEMATUICCKYIO MOJICIb peanLHoﬁ CUTyaluu, IpUMEHATh 3HaHUA, ITOJTYYCHHBIC IIpH
W3yYeHHHU Y4eOHOTO Kypca, Ul PEHICHHUs] CAMOCTOSITENIbHO c(hopMyIMPOBaHHON MaTeMaTHUECKOH 3a/1a4H, a
3aTeM UHTEPIPETUPOBATH CBOH OTBET.

CopeprkarenpbHO-MeTOANYeCcKas TUHMS «Uuclia 1 BBIYHCICHHU» 3aBepiaeT GopMUpOBaHNE HABBIKOB
WCIIOJIb30BaHUs ICHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO HAYaTO HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus. Ha ypoBHe cpemHero oOriero o0pa3oBaHus 0co00e BHUMaHUE YACNIsIeTCs POPMHPOBAHUIO
HABBIKOB PAIIMOHAIGHBIX BBIYMCIECHHH, BKIIOYAIOIINX B C€0s HCIIOIF30BaHUE Pa3IMIHBIX (JOPM 3aIich
quciia, YMCHHC ICIaTh MPUKUIKY, BBIIIOJIHATH HpI/I6JII/I)KéHHBIe BBIYHCJICHHWA, OLICHNBATH YK CJIOBBIC
BEIpaXXCHHUS, pa0OTaTh C MATEMATUYCCKUMH KOHCTAHTaMHU. 3HAKOMBIE 00YJarOIIUMCST MHOXKECTBA
HATYPaJbHBIX, IIEJBIX, PAIIMOHATBHBIX U AEWCTBUTENBHBIX YHCEN JOMOIHIIOTCS MHOKECTBOM KOMITJIEKCHBIX
yucell. B KaXI0M 13 3THX MHOXECTB PaCCMaTPHUBAIOTCA CBOMCTBEHHBIE €My CHEIM(PHIECKUe 3a1a9 H
orepalyu: JeJieHue Halleslo, ONlepupOBaHUe OCTaTKaMH Ha MHOYKECTBE IIeJIbIX YHCell, 0COOble CBOMCTBA
palMOHAIBHBIX ¥ HPPAIlMOHATBHBIX YHCEN, apHMETUIECKIE OTICpaIiH, 4 TAK)KE U3BICUESHUE KOPHS
HATypaJIbHOW CTETIeHN Ha MHOXKECTBE KOMITJIEKCHBIX YHCell. birarogaps mocienoBaTeIsHOMY pacIIipEeHUIO
Kpyra UCIIOJIb3yEMBIX YHUCEJI U 3HAKOMCTBY C BO3MOXHOCTAMHU UX IMPUMCHCHUA I PCUICHUA PA3JIMIHBIX
3a7a4 (hOpMUPYETCsI MIPEICTABICHUE O €IMHCTBE MATEMATHKHU KaK HAYKH U €€ POJIHM B IOCTPOCHUU MOJIeIei
pealbHOTO MUPA, IIUPOKO UCTIONB3YIOTCS 0000IIeHNEe M KOHKPETH3AIHSL.

Jluans «YpaBHEHUS U HEPABEHCTBA» PEaJM3yeTcsl Ha MPOTSHKEHUH BCETO OOYUYCHHS HA YPOBHE CPEIHETO
o0miero oopa3zoBaHusl, MOCKOJIBKY B KaXI0M pazzene [IporpaMMel mpeayCMOTPEHO pelieHne
COOTBETCTBYIONINX 3ajad. B pe3ynbraTe 00y4aromuecs oOBIaIeBaloT Pa3InIHBIMI METOIAMH PEIICHUS
paIOHABHBIX, HPPALMOHATIBHBIX, TOKa3aTENBHBIX, JOTapu(MUIECKUX H TPUTOHOMETPUIECKUX YPaBHEHUH,
HEPaBEHCTB M CHCTEM, a TaKKe 3a]ad, cojepxamux napamerpsl. [lomydyeHHble yMEHUS IHPOKO
UCTIOJB3YIOTCS IIPY UCCIIEIOBAHUN (DYHKIIHI C TIOMOIIBIO IPOU3BOIHOM, TPH PEIICHUH MTPUKIIATHBIX 33]1a4 U
3aJa4 Ha HAXOXKJICHHWE HAaMOOMBIINX W HAUMEHBINX 3HadeHn! (yHKIwH. J[aHHas comepikaTeabHas JTHHAS
BKJIFOYAeT B ce0s Takxke popMHpOBaHNE YMEHUH BBITIOTHATH pacuéThl 0 (hopMyiaMm, mpeoOpa3oBaHus]
panroOHaJIbHbIX, UPPALUOHAJIIBHBIX U TPUT'OHOMETPUUYCCKUX BBIpa)i(eHI/Iﬁ, a TaK¥Ke Bblpa)KeHHﬁ, COoACpIKAIIUX
crernieHd U norapudmel. brarogaps u3yueHnro anredpandeckoro MaTepuala MpouCXOIUT JalbHEHIIee
pa3BUTHE aNTOPUTMHUYECKOTO H a0CTPAKTHOTO MBIIIUIEHHUS 00yYaroMuXcs, (POpMUPYIOTCS HABBIKH
JeyKTUBHBIX PacCyKACHUH, pabOThI ¢ CHMBOJILHBIMH (DOpMaMH, PeJICTaBIICHUS] 3aKOHOMEPHOCTEH 1
3aBHCHMOCTEH B BUJIC PABCHCTB U HEpaBEHCTB. AnreOpa npeanaraeT 3G peKTHBHbIC HHCTPYMEHTHI IS
pEeIIeHus MPAaKTHIECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAaTTISHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKa HAYKH.

CopepxarenbHO-MeToAn4YecKast TUHMS « DyHKINYU U rpaduKu» TECHO MEPEIICTaeTCs ¢ qPYTUMU JIMHUSMU
y4e0HOT0 Kypca, IIOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEeJOBATENBHOCTh H3YUCHHS MaTepraa.
N3yuenue cTeneHHoi, moka3aTeIbHOU, JJorapu(PMIUIeCKOH U TPUTOHOMETPUIECKUX (DYHKIIHI, UX CBOMCTB H
rpaduKoB, HCMIOJIb30BaHKE (QYHKUUH IS pelIeHus 3a]a4 U3 JPYTruX Y4eOHBIX IPEAMETOB U PeaIbHOM
JKU3HU TECHO CBS3aHO KaK ¢ MATEMaTHYECKUM aHAJIM30M, TaK U C PelleHHeM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM OO0JBIIIOE BHUMaHUE yaesieTcs (GOpMUPOBAHUIO YMEHUS BBIPAKATh (OPMYIaMH 3aBHCUMOCTH MEXKTY
Pa3InYHBIMU BETMYMHAMH, UCCIIEIOBATh TIOTyYeHHbIC (DYHKIIMHU, CTPOUTH UX rpaduku. Marepuain 3Toi
COJICPIKATEIILHOM JTMHUY HAIleJICH Ha Pa3BUTHE YMEHUH M HABBIKOB, MTO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH
MEX]ly BETMIMHAMH B Pa3IHNIHON (hopMe: aHAITUTHIECKOH, Tpaduieckoi u cioBecHoW. Ero n3yuenue
CITOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHIS, CIIOCOOHOCTH K 0000IIEHNI0 N KOHKPETHU3AIIHH,
HCIIOJIb30BAHUIO aHAJIOTHM.

CopepxarenpHas nuHAs «Hauyana MaTeMaTH4eCcKOTo aHaIi3a MO3BOJISET CYIIECTBEHHO PACIIHPUTH KPYT
KaK MaTeMaTHYeCKUX, TaK ¥ MPUKIATHBIX 32,129, JOCTYITHBIX 00YYarOMINMCS, TaK KaK Y HUX MOSBIISETCS
BO3MOXHOCTh CTPOUTH 'PaMKH CIOKHBIX (DYHKINH, OTIPENIeNIITh UX HAHOOIbIINE U HANMEHBLIHE
3HAYCHHS, BEIYUCIIATH TUIOIAAN UTYp 1 0OBEMBI TEll, HAXOUTh CKOPOCTH U YCKOPESHHUS MTPOIECCOB.
JanHas comeprkaTenbHasi IMHUS OTKPHIBAET HOBBIE BOZMOKHOCTH TIOCTPOSHIHSI MATEMAaTHYECKUX MOJIEen
PpCaIbHBIX CI/ITYEIIII/I?I, TMMO3BOJISICT HAXOAUTH HAMITYUHICEC PECHICHUE B IPUKIIAAHBIX, B TOM YHCJIC COLIUAIbHO-
9KOHOMUYECKHUX, 33/1a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO aHalu3a ClIoCOOCTBYET Pa3BUTHIO
a0CTpaKTHOTO, (GOPMATEHO-JIOTHYECKOTO U KPEATHBHOTO MBIIIICHHS, (HOPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMATHKH B HayKe, TEXHUKE M HCKyccTBe. O0ydaromuecs: y3HarT O
BbIAAIOINXCA pE3yJibTaTaX, IMOJMYYCHHLIX B XO/J€ pa3BUTUA MAaTCMAaTHUKN KaK HaAYKU, U 00 nx aBTOpax.
CopepkarenbHO-MeTOANYeCKas TUHMS « MHOXKECTBA U JIOTHKa) BKIIFOUAET B €0 3JICMEHTHI TECOPUHU
MHOJKECTB I MATEMAaTUIECKON JIOTHKH. TeopeTHKo-MHOKECTBEHHBIE TIPEICTaBIIEHISI IPOHU3EIBAIOT BEChH



KypC IIKOJIFHON MaTeMaTHKHU U TPpeaJiaraloT HanOoliee YHUBEPCATBHBIHN SI3bIK, 00BeTNHSIONIII BCe Pa3aeisl
MaTeMaTHKH U €€ NPUIIOKEHNH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHUECKHE JUCIUIUIMHBI U UX TPHJIOKCHUS B
eauHoe 1esnoe. [loaToMmy BakHO JaTh BO3MOXKHOCTH 00y4alOMIEMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHOW MaTeMaTHUKH M MCITOE30BaTh €T0 JUISA BBIPAKESHUS CBOMX MBICIEN. JIpyriM BayKHBIM
MPU3HAKOM MaTEMAaTHKU KaK HAyKH CIeyeT IPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh OOOCHOBAHHHN U
ClIeIOBaHKE ONpPEAeIEHHBIM MpaBUiaM MOCTPOCHUS 10Ka3aTeNbCTB. 3HAKOMCTBO € 2JIEMEHTaMHU
MaTeMaTHYEeCKON JIOTHKH CITIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIUICHUS! 00YYAIOIIUXCS, TO3BOJISIET UM
CTPOUTH CBOM PACCYKIEHUS Ha OCHOBE JIOTHIECKUX MPaBUI, ((OPMUPYET HaBBIKM KPUTUIECKOTO MBIIILICHHSI.
B yuebHOM Kypce «Anrebpa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT OCHOBEI
MaTeMaTHYeCKOTO MOJICIMPOBAaHNUs, KOTOPBIE IPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHHIO HABBIKOB
MMOCTPOEHUS MOJIeNIel pealbHbIX CHTYAIHiA, UCCIIEAOBAHUS 3TUX MOJIETEH C TIOMOIIBIO amnmapaTa ajareOpsl 1
MaTeMaTHYeCKOTO aHalln3a, MHTEPIPETAIH NOTY4YeHHBIX Pe3yJIbTaToB. Takue 3aaHusl BIUIETEHBI B KaXIbIH
W3 pa3JesioB MPOrpaMMBbl, IOCKOJIBKY BeCh MaTepuan yuyeOHOro Kypca MIMPOKO UCTIONB3YETCs ATl peIeHNs
MPUKIIAAHBIX 331a4. [Ipy pemennn peaabHbIX MPaKTHYECKUX 3a/1a4 00yJaroliecs pa3BUBaoT
HaOITI0aTeTFHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTParnpoBaThCs, NCMOIb30BaTh aHAIOTHIO,
000011aTh ¥ KOHKPETU3UPOBATH MPo0IeMy. JlesTebHOCTh 0 (JOPMUPOBAHUIO HABBIKOB PELICHHS
NPUKJIaIHBIX 33724 OpraHu3yeTcsl B IPOILlecce 3yUeHHs BCceX TeM y4eOHOro Kypcea «Anredpa 1 Hadana
MaTeMaTHIECKOTO aHAITN3a.

Ha usyuenue yueOHOTO Kypca «Anredpa v Hayajla MaTeMaTHUSCKOTO aHaIM3a» OTBOAUTCS 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Heznenio), B 11 kinacce — 136 yacoB (4 yaca B HeeNIO).



COJEPXXAHUME OBYYEHUA
10 KJITACC

Uucna 1 BEIYUCTICHUS

Panmonanpabpie yrcia. OOBIKHOBEHHBIE M IECATUIHBIC APOOH, IPOIICHTHI, 06CKOHEYHBIC TIEPHOTUICCKUE
npobu. [Ipumenenue nqpobeit v MPOLIEHTOB [T PEUICHUS MIPUKIIAJHBIX 33724 U3 Pa3IMUHbIX OTpacien
3HaHUH U peaIbHON KU3HHU.

JleticTBuTenpHBIC YMCIa. PalinoHaIbHBIE M HppaIlHOHATBLHBIC YUCTa. ApUDMETHICCKIES OTIePaIlii C
JIEHCTBUTEIHHBIMH YUCIaMHi. MOIyNb NEHCTBUTEIHLHOTO YKCIIa U ero cBorcTBa. [IpubmmkéHnanie
BBIUMCIICHUS, IPAaBUIIa OKPYTIICHUS, TPUKHJIKA U OLIEHKA pe3yJIbTaTa BIYMCICHHUH.

CrenieHs ¢ 1enbIM nokasareneM. bunoMm Herorona. Mcmonp3oBanne noaxoasmiei GopMbl 3ammucu
JIEHCTBUTEIBHBIX YUCEN IJISl PELLICHUS TPAKTUYECKUX 3314 U IPEICTABICHUS TaHHBIX.
ApudmeTnyeckuii KOpeHb HATypabHON CTENIEHU B €T0 CBOWCTBA.

Crenens ¢ pallMOHAJIBHBIM MTOKAa3aTeNEM U €€ CBONCTBA, CTEIIEHb C AEHCTBUTENBHBIM MTOKa3aTeNEM.
Jlorapudm uncna. CpoiicTBa morapudma. JlecsTHIHBIE W HATYpaIbHBIE TOTAPH(PMEIL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa.

VYpaBHEHUS U HEPABEHCTBA

ToxxaecTBa U TOX/IECTBEHHBIE ITPe00pa3oBaHusl. Y paBHEHNE, KOPEHb YpaBHEHNUSI. PaBHOCHITbHBIE
ypaBHEHUS U ypaBHEHUA-cleACTBUsA. HepaBeHCTBO, pelleHrne HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUS METBIX U APOOHO-PAIIMOHATLHBIX YPABHEHUN 1 HEPABEHCTB. MHOTOWICHBI
OT OJIHOM NepeMeHHOM. /[eeHrne MHOro4uieHa Ha MHOTOWIEeH ¢ ocTaTkoM. TeopeMa besy. MHoOrouseHsI ¢
nenbiMu koddhdumentamu. Teopema Buera.

[TpeoOpa3zoBaHMs YMCIIOBBIX BBIPAKEHUH, COJIEPKALINX CTETICHN U KOPHH.

Uppaunonansasie ypaBHeHHs. OCHOBHBIE METObI PELICHUS UPPALMOHATBHBIX YPAaBHEHUN.
[ToxazaTenpHbie ypaBHEeHH. OCHOBHBIE METO/IbI PEIIEHUS IOKA3aTEIbHBIX yPAaBHEHHH.
[IpeoOpazoBanue BeIpaKeHUH, COAEPIKAINX JOTapH(PMBL.

Jlorapupmudeckrie ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHUS JIOTapU(PMHUECKUX ypaBHEHHM.
OcHoBHbIe TpuroHOMeTpHUeckue hopmyiel. [IpeobpazoBaHme TPUTOHOMETPHUIECKHAX BHIPAYKEHHH.
Pemenue TpuroHOMETpUYECKUX YpPaBHEHHM.

Pemenne cucreM NMHENHHBIX ypaBHEHUI. MaTpuiia cucTeMBbl TMHEHHBIX YpaBHEHUH. Onpenenureib
MAaTpHIIbl 2X2, €r0 TEOMETPUUECKUN CMBICI U CBOMCTBA, BLIUUCIICHHE €r0 3HAUCHUS, IPUMEHEHNE
OTIPEAETUTENS TSl PEIICHUS CHCTEMBI IMHEWHBIX YpaBHEHUU. Perienue npuKkiiagHbIX 33124 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX ypaBHEHHH. MccenoBanue MocTpOEHHOM MO/IETH ¢ TOMOIIBIO MaTPHILL U
onpenenuTenei.

[TocTpoenne MaTeMaTU4ECKUX MOJIEJIEN pealbHOW CUTYyalluK C TIOMOIIBIO YPaBHEHUH U HEPABEHCTB.
[IpumeHeHue ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3aJ1ad U 3a7a4 U3 pa3Iu4HbIX
oOmnacTell HAyKH U PEATbHON JKU3HU.

DyHKITNN U TpaduKH

OyHKIWsI, cIoco0b! 3a1anus GyHKIuN. Bzanmuo ooparueie ¢pynkiun. Kommozunus Gyskumii. ['paduk
¢yHKUIMH. DneMeHTapHble TpeoO0pa3oBaHus rpa@ukoB QyHKIHHT.

OO6nacTh onpe/eNeHus 1 MHOKeCTBO 3HadeHni hyHkun. Hymu pyakuun. [IpomexyTku
3HaKomocTostHcTBA. YETHBIE 1 HeuéTHbIe GpyHKIMH. [lepnonnueckne pyakmun. [IpomexyTku
MOHOTOHHOCTH (PyHKIMU. MaKkCUMyMbl © MUHUMYMBI (yHKIMK. Hanbomnbiiee 1 HanMeHblIee 3HaUeHHS
(YHKIIMH HA TIPOMEKYTKE.

Jluneiinas, KBagpaTHIHas U IpOOHO-TMHEHAs QyHKIMH. DJIeMEeHTapHOE HCCIIeIOBaHNEe U TIOCTPOCHIE
uX TpaduKoB.

Crenennas QyHKIHMS C HATYpalIbHBIM U LIENbIM Noka3zareseM. E€ cBoiicTBa u rpaduk. CBolicTBa u rpaduk
KOPHS N-0if cTeneHn KaK QYHKIIMK 00paTHOW CTETIeH! C HaTypalbHBIM ITOKa3aTeIeM.

[MokazarenpHas u torapudmuueckas GyHKINU, UX cBOWCTBA U rpaduku. Vcnonb3oBanue rpadukos
(GYHKUUH U151 pelieHus ypaBHEHUH.

Tpuronomerpudeckas OKpy>KHOCTb, OTIPe/ICIICHAE TPUTOHOMETPHUECKUX (DYHKIHI YUCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B pealTbHBIX MPOLIeccax U sSBIeHUsIX. [ paduKu peatbHbIX 3aBHCHMOCTEH.



Hayana Mmatematuyeckoro ananusa

[TocnemoBaTensHOCTH, CIIOCOOBI 33aHUS TTOCTeI0BaTeNbHOCTEH. MeTo ] MaTeMaTHIeCKOH HHAYKIINH.
MOHOTOHHEBIE 1 OIrpaHUYCHHBIC MOCICI0BATCIIBHOCTH. I/ICTOpI/ISI BO3HUKHOBCHHA MAaTEMAaTHYCCKOTO
aHaJM3a Kak aHajn3a 0ECKOHEYHO MaJbIX.

Apudmernueckas u reoMeTprdeckas nporpeccuil. beckoHewHo yObIBaroIas reoMeTpudecKas
nporpeccusi. Cymma 0€CKOHEIHO yOBIBAOIIEH TEOMETPHUIECKON ITporpeccuu. JIMHEHHBIN 1
9KCIMOHEHIIHANBHBINA pocT. Yncio e. @opmysa cIoXKHBIX MPOLEeHTOB. Vcnonbp30Banne nporpeccuu ams
peLIeHHs peajbHbIX 3a]a4 MPUKIATHOTO XapaKTepa.

HenpepsiBHbie hyHKINY 1 UX cBo¥icTBa. Touku pa3peiBa. AcHMITOTH rpadukoB ¢hyHKwiA. CBoiicTBa
(GYHKIUI HENMPEPHIBHBIX Ha OTpe3Ke. MeTo 1 MHTePBAJIOB IS pellieHus HepaBeHCTB. [IpuMeHenue
CBOMCTB HENPEPHIBHBIX (DYHKIMN JJIs PEIICHUS 33]1ad.

[lepsast u BTOpas mpousBoaHbIe GyHKIHH. OTpeaeneHre, TeOMETPUISCKUN U PU3NIECKUN CMBICIT
MIPOU3BOIHON. Y paBHEHHE KacaTeIbHOH K TpaduKy (QyHKITHH.

[TpousBoaHbIe 31eMEeHTapHBIX (YyHKIWA. [IpON3BOIHAS CYMMBI, TPOU3BEICHHSI, YACTHOTO U KOMIIO3UIIUU
GbyHKLH.

MHoxecTBa U JIOTUKA

MHoecTBO, ONepalii HaJl MHOKECTBaMHU U UX cBoicTBa. [narpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapaTa IJisl OMMCAHUS PEATbHBIX MPOIECCOB U SBJICHUN, IPU PEIICHUU
3a1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHIECKOTO 00BEKTa, CIIEACTBHE, TI0KA3aTEIbCTBO,
PaBHOCHUJIbHBIC YPaBHCHUA.

11 KJIIACC

Uucna 1 BBIUNCIEHUS

Harypanbsusie u nensie uncia. [IpuMeHeHe Mpu3HaKoB JEIUMOCTH TENbIX YHCEN, HAanOOIBIIHA OOTITHIA
nemutens (manee — HOJI) n manmenbiree obmiee kpatHoe (manee — HOK), octaTkoB o Momyiio,
ajropurMa EBKHI/II[a JJ1d pCIICHUA 3a4a4 B LECJIbIX YHCJIaX.

KommutekcHble uncna. Anredpandeckasi 1 TPUTOHOMETpHUYECcKast ()OPMBI 3aITMCH KOMITJIEKCHOTO YHCJIA.
Apudmerndeckrie oneparyy ¢ KOMITIEKCHBIMA YnciaMu. M300paskeHne KOMIUIEKCHBIX YHICeT Ha
KoopauHaTHOU tiockoctu. @opmyna Myaspa. KopHu n-oii cTeneHy U3 KOMILUIEKCHOTO YHCIIa.
[TpumeHeHNe KOMITJIEKCHBIX YUCEN IS PelIeHUs (PU3NYEeCKUX U TECOMETPHUUECKHX 3a/1aU.

YpaBHEHUS U HEPABEHCTBA

Cucrema u COBOKYIIHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI U CHUCTCEMBI-CIICACTBHUA.
PaBHOCHUIIBHBIE HEpABEHCTBA.

OT060p KOpHEW TPUTOHOMETPHYECKUX YPaBHEHUH C TOMOMIBIO TPUTOHOMETPUIECKON OKPYKHOCTH.
Pemenne TpuroHOMETpUYECKUX HEPABEHCTB.

OcHOBHBIE MCTO/Ibl PCIICHUA MMOKA3aTCIIbHBIX U HOI‘apI/I(bMI/I‘-ICCKI/IX HCPABCHCTB.

OCHOBHBIE METO/IbI PEILICHUS HUPPALNOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS CHCTEM H COBOKYITHOCTEH paIlliOHANBHBIX, HPPAIMOHATBHBIX,
MOKAa3aTeNIbHBIX U JIOTapU(PMHUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3a1ad U 3a/1a4 U3
pa3IMYHBIX 00JIaCTeH HAYKH U PeabHOH JKU3HU, HHTEPIPETANS MOTyUYeHHBIX PE3yIbTaTOB.
OyHKIMH U rpaduKu

I'paduk xomno3unmu GyHKu. ['eoMmerprueckue oOpasbl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIMHATHOM
TUTOCKOCTH.

Tpuronomerpuyeckue GyHKIUH, X CBOHCTBA U TPapUKH.

I'paduyeckue MeToabl pelieHNs ypaBHEHUH 1 HepaBeHCTB. | paduyeckre MeToabl perieHus 3a1ad ¢
rapaMeTpamu.

Ucnonp3oBanue rpadukoB (GyHKITHIHA IS MCCIISTOBAHMS TIPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIE
BO3HHKAIOT TIPU PELICHHUH 33/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U PEaIbHON JKU3HHU.

Hawana matemaTrueckoro aHanmsa

[TpumeHeHne MPON3BOTHON K HCCIISIOBaHIIO (DYHKIINK Ha MOHOTOHHOCTB M DKCTpeMyMbI. HaxoxkneHue
HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUCHUI HEITPEPHIBHON (YHKIIUK Ha OTPE3KE.



[TpumeHeHnue MPOU3BOJHOM I HAXOXKICHHUS HAMJIYUILIETO PEICHUs B IPUKIIAAHBIX 3a1a4dax, Ui
oTIpeieTIeHHs CKOPOCTH U YCKOPEHHUS TIpoliecca, 3aJaHHOT0 (popMyItoit itk rpaduKoM.
[epBoOOpa3Has, OCHOBHOE CBOHCTBO MepBO0Opa3HbIX. [lepBo0Opa3HbIe AIeMeHTapHBIX (PYHKIIHH.
[IpaBuna Hax0XICHHUSI IEPBOOOPA3HBIX.

WuTerpan. ['eomerprudeckuii cMbICT HHTETpaia. BeaucieHne onpeaeiéHHOro HHTerpaia 1mo Gopmysie
Hrrorona-Jletioamna.

[IpuMeHeHue HHTErpaia Il HAXOXKACHUS TUIOIIACH IIIOCKUX QUTYp U 00bEMOB Fr€OMETPUYECKUX TEIL.
[Tpumeps! petenuit quddepeHnnanbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOAEINPOBAHIE PEATbHBIX
MIPOIIECCOB C MOMOIIBI0 A pepeHInaIbHBIX ypaBHEHHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPE/IHET'O
OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa)kIaHCKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON TIO3UIINK 00YYaIOMIerocs KaK akKTUBHOTO M OTBETCTBEHHOT'O WieHa
poccHiickoro o0IIecTBa, MPEACTABICHHE O MATEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PAa3THYHBIX
CTPYKTYP, SBIICHUH, MPOIEAYP TPAXKIAHCKOTO 001IecTBa (BEIOOPHI, OTPOCH U APYTOE), YMEHHE
B3aMMO/IEHICTBOBATH C COIUAIBHBIMHA WHCTHTYTaMH B COOTBETCTBUH C X (PYHKIUSAMHU M Ha3HAYCHHUEM;

2) maTpUOTUYIECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNCKOH IPayKAaHCKON HIICHTHYHOCTH, YBXKCHHUS K TIPOILIOMY M HACTOSIICMY
POCCHICKOIM MaTeMaTUKH, IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCHACKAX MaTEMATHKOB U
POCCHUHCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJIOTHAX,
cepax 3KOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUE TyXOBHBIX IEHHOCTEH pOCCUICKOTO Hapoa, chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
9TUYCCKOT'0O MOBEACHHS, CBA3AHHOT'O C IPAKTUYCCKUM ITPUMCHCHUEM JIOCTI/I)KGHI/Iﬁ HayKU U J€ATCIBbHOCTBIO
y4€HOro, 0OCO3HaHKE JIMYHOTO BKJIaJa B OCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3CTETUYECKOTO BOCIIUTAHUS:

9CTETUYCCKOC OTHOUICHHUE K MUPY, BKIIFOYAs 3CTCTUKY MaTEMATUYCCKUX 3aKOHOMepHOCTeI71, 06LCKTOB,
3a1a4, peIHeHI/II\/'I, paccyxc;[eHHﬁ, BOCIIPUMMYUBOCTH K MATEMATUYCCKUM ACIICKTaAM PAa3JIMYHbIX BUIOB
HCKYCCTBA;

5) hHU3UIEeCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSITh MATEMATUYCCKUE 3HAHUS B MHTEPECax 370POBOT0 U OE30MacHOro
00paza >KM3HHU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 30POBBIO (340POBOE MUTAaHHUE, COATaHCUPOBAHHBIN
PEXUM 3aHSATHI U OTJBIXA, PETYIsApHas (pu3ndecKas aKTHBHOCTH), GU3NIECKOE COBEPIICHCTBOBAHUE TTPH
3aHATHAX CHOpTI/IBHO-OSI[OpOBHTeHBHOﬁ JCATCIBbHOCTBIO,

6) TPYZIOBOTO BOCTIUTAHUS:

TOTOBHOCTbH K TPY/y, OCO3HAHHE IEHHOCTH TPYIOIIO0MS, HHTEPEC K pa3IUIHbIM chepam
po¢heCCHOHANBHOM e TeNFHOCTH, CBSI3aHHBIM C MAaTEMATHKOHN U €€ MPWIOKEHUAMU, YMEHIE COBEPIIATh
OCO3HaHHBIN BLIOOP OyayIiel NpohecCHr U pealn30BbIBATh COOCTBEHHbBIE )KU3HEHHBIC TUIaHbI, TOTOBHOCTh
Y CIIOCOOHOCTH K MaTeMaTH4eCKOMY 00pa30BaHUI0 U cCaMO00Pa30BaHUIO HA MPOTSHKECHUH BCEH JKU3HH,
TOTOBHOCTH K aKTHUBHOMY YYaCTHIO B PEIIEHUH NMPAaKTUIECKHUX 3a7ad MaTeMaTHIeCKOI HallpaBIEeHHOCTH;
7) SKOJIOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh KOJOTHUECKOM KYIbTYPBI, IOHUMAHUE BIUSHUS COIUATBHO-YKOHOMUYECKHIX
MIPOIIECCOB Ha COCTOSHUE MPUPOTHON U COMMANBHOMN Cpellbl, 0CO3HAHUE TII00aTBHOTO XapaKTepa
9KOJIOTUYECKHX MPoOIeM, OpUeHTANNs Ha MPUMEHEHNE MaTeMaTHIECKUX 3HAHUN JJISl pEIIeHNS 331249 B
o0JacTy OKpy’Karollei cpeibl, MIIaHHPOBAaHUE MOCTYIKOB M OIIEHKH X BO3MOXHBIX MOCIEICTBUMN IS
OKpY>KaIoIlEeH cpeabl;

8) IIEeHHOCTH HAYYHOTO TTO3HAHHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U
0OIIECTBEHHOM MPAKTHKH, TOHUMAaHUE MAaTEMATHUECKON HAYKH KaK Cephl YSIIOBEUCCKOM JIEeATEILHOCTH,
ATAroB €€ pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS [IMBUIN3AINH, OBIIAJICHUE I36IKOM MAaTEMATHKH U
MaTeMaTHYEeCKOHN Ky.HI:TypOfI KaK Cp€ACTBOM MO3HAaHUA MUpPA, TOTOBHOCTH OCYIICCTBIIATE MMPOCKTHYIO U
HCCJICAOBATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3VYJIbTATBI

[No3HaBaTenpHbIC YHUBEPCAIIbHBIC YUCOHBIC CHCTBUS

bazoBrie Jorndeckue neicTBH:

BBISIBIISITH M XapaKTePU30BaTh CYIIECTBCHHBIE TIPU3HAKHA MAaTEMaTHIECKIUX 00BEKTOB, MMOHATHH, OTHOIIEHUH
MEX]ly OHATHIMHU, (POPMYITUPOBATH ONPECICHIS TOHITHI, YCTAaHABIMBAThH CYIIECTBEHHBIN NIPU3HAK
KIIacCH(HKAIMHA, OCHOBAHHSA /11 0000IIeHHUS U CpaBHEHUS, KpUTEPUU TIPOBOJUMOTO aHAITN3a;
BOCIIPHHHUMATH, (POPMYITUPOBATH U TPEOOPA30OBBIBATE CYKACHUS: YTBEPAUTEILHEIE M OTPHUIATEIBHEIC,
SIMHUYHBIC, YaCTHBIC U 00IIKe, YCIOBHEIC,

BEISBJISITh MATEMAaTUIECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUUS B (paKTax, JaHHBIX,
HaAOIIOJICHUSX M YTBEPKACHUAX, IPeUIaraTb KpUTEPUH ISl BRISIBJICHHUS 3aKOHOMEPHOCTEH W IPOTHBOPEUHH;



JIeNTaTh BBIBOZBI C HCITOF30BAaHIEM 3aKOHOB JIOTHKH, IEYKTHBHBIX U HHIYKTHBHBIX YMO3aKIIIOUSHHH,
YMO3aKJIFOUCHHI [0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMATHUCCKUX YTBEPKACHUH (TIPSAMBIC U OT MPOTUBHOTO),
BEICTpaNBaTh apTyMEHTAITUIO, IPUBOIUTH MMPUMEPHI U KOHTPIPUMEPHI, 000CHOBEIBATh COOCTBEHHBIS
CYXKOCHHA U BBIBOJBI;

BBIOMpATh CIIOCO0 pelieHusl yueOHOM 3a7auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEILICHHUS, BEIOUPATH
HauboJIee MOIXOAAIINN ¢ yIETOM CAaMOCTOSATENHHO BBIJICIIEHHBIX KPUTEPHUEB).

BbaszoBrle nccaenoBarenbCKkue AEHCTBUS:

UCIIOJIL30BATh BOIIPOCHI KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYJIHPOBATh BOMIPOCHI,
(uKcHpyIOIIKe MPOTUBOPEUNE, MPOOIEMy, YCTAHABIMBATh HCKOMOE U JaHHOE, (JOPMHUPOBATH THITOTE3Y,
apryMEeHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSTENIBHO CIJIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHUE 10 YCTaHOBIICHUIO
0COOCHHOCTEW MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHUS, IIPOIIECCa, BHIIBICHHUIO 3aBUCHMOCTEH MEXKTY
o0BeKTaMHU, SIBICHUSIMH, TIPOIIECCAMHU;

CaMOCTOATETHLHO POPMYIHPOBATH OOOOIIICHHUS M BBIBOIBI 110 pe3yIbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
WCCJIEeI0BaHNUs, OIICHUBATH IOCTOBEPHOCTH MOMYUEHHBIX PE3yJIbTATOB, BEIBOJOB U 00OOIICHHIA;
MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEANIOIIOKEHHUS O €r0 Pa3BUTUHU B
HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIAT ACQUIUTHI HH(GOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOIIPOC U JUIS PEIICHUS 3a/1a4H;
BEIOMpATh WHGOPMAIINIO M3 HCTOYHUKOB Pa3INYHBIX THIIOB, aHATH3UPOBATh, CHCTEMaTU3UPOBATh U
WHTEPIPETUPOBATH HH(POPMALIMIO PA3ITMIHBIX BUIOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HH(OOPMAIIUIO, PEACTABIATH €€ B Pa3IMUHbIX (hopMaX, WILTFOCTPUPOBAThH rpaduUueCcKy;
OIICHMBATh HAJIEKHOCTh HH()OPMAITUH 110 CAMOCTOSTENLHO C(HOPMYIIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBEPCAIbHBIC YICOHbBIE IEHCTBUS

OO1enue:

BOCHPHHUMATH U (POPMYIIMPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHUSAMHM M LENSIMH OOIIEHHUS, SICHO,
TOYHO, TPaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMCHbMEHHBIX TEKCTAaX, JaBaTh MMOSICHEHHS IO
X0y peleHHUs 3a1a4, KOMMEHTUPOBATDh HOIy4YEHHBIH Pe3ybTarT;

B X0/Ie 00CY>K/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TeMbI, IPOOJIEMBI, peraeMoi 3a1a4H,
BBICKa3bIBAaTh HJICH, HAIIEIIEHHBIE HA TIONCK PEIICHUS, COMIOCTABIIST CBOH CYXKICHUS C CYKACHUAMH APYTHUX
YYaCTHUKOB JIaJIora, OOHapyKUBaTh Pa3lInune U CXOJCTBO MO3UIHNA, B KOPPEKTHOM (opme HOopMyITHpOBaTh
pasHorjacus, CBOM BO3paKECHUS;

HPENICTABIAT PE3yJIbTAThl PELICHHS 33/1a4H, SKCIIEPUMEHTa, HCCIIEJOBAaHNUS, IPOEKTa, CAMOCTOSITEIIEHO
BBIOMpaTh (hopMaT BBICTYIUICHUS ¢ YIETOM 3a/1a4 MPE3CHTAIMN U 0COOEHHOCTEH ayIMTOPHHU.

PerynstuBHbIe yHUBEpCANTbHBIE YIeOHBIE TEHCTBUSL

Camoopranu3amnms:

COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEUICHHS ¢ YIETOM UMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBATh H KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOU
HH()OPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAILHBIA HHTEIUICKT:

BJIQJICTh HABBIKAMU TI03HABATEIBHON pe()IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI U MBICTUTEIBHBIX
MIPOIIECCOB, X PE3YIbhTATOB, BIIA/IETh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOIIS IIpoIiecca U pe3yibTaTa
peIIeHUsT MaTeMaTHIECKOH 3a/1a4H;

MPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IIPU PEIICHUU 3aa4i, BHOCUTh KOPPEKTUBHI B
JIeSITEILHOCTh Ha OCHOBE HOBBIX 00CTOSATENBCTB, JAHHBIX, HAWJICHHBIX OIMUOOK, BBISBICHHBIX TPYIHOCTEH;
OIIEHHWBATh COOTBETCTBUE PE3YNbTATA [N U yCIOBHSIM, OOBSICHITH TPHIUHBI JOCTIKEHUS HITH
HEJOCTIIKEHUS PE3yJIbTaTOB JICATCILHOCTH, HAXOAUTh OIINOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
CoBMecTHas JeSTEIBHOCTS!

MOHUMATh M UCIIOIB30BaTh MPEUMYIIECTBA KOMAHTHOW M HHIUBUAYAIEHOW pabOTHI IPH PEIIeHNH YIeOHBIX
3aJa4, IPUHUMATD 11EJIb COBMECTHOM IeSATEIbHOCTH, IJIAHKPOBATh OPraHU3aIINI0 COBMECTHOM PabOTHI,
pacrpenensTh BUbI padoT, J0roBapuBaThCs, 00CYKAATh MPOIIECC U PE3YNIbTAT padOoThl, 0000IIIATh MHEHHS
HECKOIIbKUX ITIOJICH;

Y9acTBOBATh B IPYMIIOBEIX (popmax paboThl (00Cy X aeHMsI, 0OMEH MHEHHA, «MO3TOBBIE IITYPMBD) H HHEIE),
BBITIOJIHATH CBOKO YacTh paOOThl M KOOPIUHUPOBATH CBOM JCHCTBHS C APYTUMH WICHAMH KOMaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIa/la B OOIINH MPOIYKT 110 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBHUA.



INPEAMETHBIE PE3VYJIBTATBI

K xoniy o0yuenus B 10 kinacce 00ydaromuiics MOIYYIHT CIEIYIOLINE IPEAMETHbBIE PE3YIbTaThl 110
OTJICNLHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO Kypca «Anredpa u Havalla MaTeMaTHIECKOTO aHaTH3ay:
UHuciia 1 BEIYACICHUS:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMH: PALIMOHAIBHOE YUCIIO, OECKOHEUHAs IEPHOANYECKas IpoOb, MPOLICHTHI,
UPPALMOHAIBHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX U 1E€HCTBUTENBHBIX YHCEI, MOLYJIb ICHCTBUTEIHHOTO
qUCIIa;

NPUMEHATH IPOOU U MPOLCHTHI AJIsl PELeHMs] TPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciiell 3HaHui 1
peanbHOM KU3HMU;

MPUMEHATH MPUOTMKEHHBIC BEIYMCIICHNS, TIPABUIIA OKPYTJICHHS, TPUKHUIKY U OIIEHKY pe3yJbTara
BBIYHCIICHUIA;

CBOOOJHO ONEPUPOBATH MOHITUEM: CTETIEHB C LEIIBIM IT0Ka3aTeJIeM, HCIIOIb30BaTh MOAXOAALIYI0 GOpMy
3alUCH ACHCTBUTEIIBHBIX YHCEJI AJIS PEILICHUS IIPAKTHUECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHITHEM: apU(PMETHICCKUN KOPEHb HATYypaIbHON CTETICHHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHATILHBIM [TOKa3aTeNeM;

CBOOOJHO OIIEPUPOBATH MOHATUAMMU: JOrapu(M uncia, JeCATUIHbIE U HAaTypalbHbIE JIOrapuMbl;
CcBOOO/IHO ONEPHPOBATH MOHATHSAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;
ONEepUPOBATh MOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTAHI€HC YHCIOBOTO apryMeHTa.

VYpaBHEHUS ¥ HEPaBEHCTBA:

cBOOO/IHO ONEPHPOBATH TOHATHAME: TOXKIECTBO, YPaBHEHNE, HEPABEHCTBO, PABHOCHUJIHHBIC YPABHEHUS U
ypaBHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSATH Pa3IMYHbIC METO/bI PELICHUS PAllHOHATIBHBIX U APOOHO-PAllMOHATIBHBIX YPaBHEHUH, IPUMEHSTh
METO/l HHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

cBOOO/IHO ONEPHPOBATH MOHATHUSAMHI: MHOTOYJIEH OT OJAHOI MEPEMEHHOI, MHOTOUWIEH C IETBIMU

k03¢ puenTaMu, KOpHU MHOTOWIECHA, IPUMEHATH JIeJIEHUE MHOTOUJICHa Ha MHOTOYJICH C OCTAaTKOM,
Teopemy besy u Teopemy Buera ans pemenus 3anay;

cBOOO/IHO ONEPHPOBATH TOHATHSIMH: CHCTEMA TMHEWHBIX YPaBHEHHUN, MaTPHUIIA, OTIPEAETUTETh MATPHIIBI 2 X
2 ¥ ero reoMeTpUUECKUi CMBICII, HCTIOJIb30BAaTh CBOWCTBA OIPEENUTENs 2 X 2 7Sl BBIYUCICHUSI €r0
3HAYEHUS], IPUMEHSTH ONPEACTUTENHN AT PELICHNs] CHCTEMbI TMHEHHBIX YPaBHEHHH, MOAEIUPOBATh
peasbHbIE CUTyalluy ¢ IIOMOIIbIO CUCTEMBI JINHEWHBIX YPAaBHEHUH, HCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIH C
TIOMOIIIBIO MaTPHII U OIpeeNUTeNel, HHTEPIPETUPOBATDH MOTYUYEHHBIN pe3yIbTaT;

WCIIOJIb30BaTh CBOMCTBA AEHCTBHI C KOPHSAMH U1l IPEOOpa30BaHUsl BHIPAKECHUIA;

BBITIOJIHSTH IPE0OPa30BaHUS YHCIOBBIX BBIPAXKEHUH, COAEPIKALINX CTEIIEHH C PALlOHAJIBHBIM II0Ka3aTeNleM;
UCIIOJIL30BaTh CBOMCTBA JIOrapu(MOB JJIsl IpeoOpa3oBaHust J0rapu(MUIECKUX BBIPAKCHUH;

CBOOOJIHO ONIEPUPOBATH MOHITUSIMH: HPPALMOHANBHBIC, TOKa3aTelbHbIC U JOrapu(pMUIecKue ypaBHEeHNS,
HaXOIUTh UX PELICHHs C IIOMOIIBIO PABHOCUIIBHBIX IIEPEX0I0B MM OCYLIECTBIISISI IPOBEPKY KOPHEI];
IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIbI JUI IPeoOpa30BaHUs TPUTOHOMETPUIECKUX
BBIPAKECHUN;

CBOOOJHO ONEpUPOBATH MOHITUEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHITh HE0OX0JUMbIe (YOPMYITbI
JUIS PELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJIETMPOBATh pPeajbHbIE CUTyalluH Ha SI3BIKE alreOphl, COCTaBIATh BEIpAXKEHUS, ypaBHEHNS, HEPAaBEHCTBA
0 YCJIOBUIO 3a]1a4H, HCCIIEA0BATh IOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAaHKEM allliapara anreOpsl.

OyHKIMK U rpaduKu:

cBOOO/IHO ONEepUPOBATH MOHATHAMHE: (PYHKINS, CTIOCOOBI 3a7aHns (DyHKITHH, B3AUMHO 0OpaTHbBIE (PYHKIINH,
KOMITO3UIIHS GYHKLUH, Tpaduk QyHKINH, BEIMOIHATH dJIEMEHTapHBIE TpeoOpa3oBaHusl rpaduKoB QyHKLNI;
CBOOOJIHO ONEPUPOBATH MOHATUSAMH: 00JIaCTh ONPENEICHIS] U MHOKECTBO 3HAYCHUH (QYHKIUH, HYJIU
(bYHKLUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO ONIEPUPOBATH MOHITUSAME: YETHBIC H HEUETHBIE (YHKIWH, IEpUOANYECKHE (HYHKITUH,
MPOMEXYTKHM MOHOTOHHOCTH (PYHKLIUH, MAKCUMYMbI I MUHUMYMBI (DYHKIIUH, HanOOJIblIee 1 HaUMEHbIIIee
3HaueHHe (PYHKLIUHU HA TIPOMEXKYTKE;

CBOOOJTHO ONIEPUPOBATH MOHITUSAMHU: CTETIEHHAsT QYHKIIUS ¢ HATYpAILHBIM H IIENIBIM ITOKa3aTeneM, rpaduk
CTEIIEHHOH (DYHKIMHU ¢ HATYypalbHBIM | LEJBIM TI0Ka3aTeneM, Tpaduk KOpHs n-0if cTeneHn Kak (QyHKIUU
00paTHOH CTETNEHHU ¢ HATypaJIbHBIM ITOKa3aTeIeM;

ONepUpOBaTh NOHATHAMU: JIMHEHHAs!, KBaZpaTU4IHAas U JpOOHO-IIMHEHHas (pyHKIINUHU, BBITOIHAT
3JIEMEHTapHOE MCCIIeJOBAaHKUE U TOCTPOCHUE UX TPaUKOB;

CBOOOJIHO ONIEpUPOBATH MOHATUSIMU: MTOKa3aTeIbHas U Jiorapupmudeckas (yHKINHU, UX CBOUCTBA U

rpad UKy, UCTIONIB30BaTh UX Ipad)Ku AJIsl PELIeHUs] YPaBHEHUH;



cBOOO/IHO ONEpUPOBATH TOHATHAME: TPUTOHOMETPHUIECKAsI OKPYKHOCTH, OTIpEAeIICHIe
TPUTOHOMETPUYECKHUX (DYHKIIMH YHCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUHA IS UCCIICOBAHUS POIIECCOB M 3aBUCUMOCTEH NIPU PEUICHUU 33]1a4 U3
JIPYTHX Y4eOHBIX MPEAMETOB U PeaTbHON )XKU3HH, BHIPAXKaTh (hOpMyTIaMH 3aBUCHMOCTH MKy BETHINHAMU;
Hauvana MatemaTnyeckoro aHanmsa:

CBOOOJIHO ONIEPUPOBATH TOHATUAMU: apUPMETHUYCCKAs U TeOMETpUIECKasl MPOrpeccusi, 0ECKOHEYHO
yOBIBaIOIIast TeOMETpUIecKas MPOrPeccusi, TNHEHHBIN U AKCTIOHEHITNATLHBIA POCT, (hOpMYIIa CII0KHBIX
MPOLIEHTOB, UMETh NPEACTABICHUE O KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUU IS PEIICHUS PEATbHBIX 3a1a4 MPUKIAIHOTO XapaKTepa;

CcBOOOJIHO ONEPUPOBATH TOHATUSAMHU: ITOCIIEA0BATEIEHOCTD, CIIOCOOBI 33 /JaHMsI TOCIIEA0BATEIIEHOCTEH,
MOHOTOHHBIE U OTPAaHUYECHHBIE TIOCIEA0BATEILHOCTH, TIOHUMATh OCHOBBI 3apPOXKACHHUSI MATEMATUYECKOTO
aHaJiM3a KaK aHajn3a 0ECKOHEYHO MaJlbIX;

CBOOOJIHO ONIEPUPOBATH TIOHATUSIMU: HEMTPEPBIBHBIC (PYHKIINYU, TOUKH pa3pbiBa rpaduka GyHKIUH,
aCUMINTOTHI TpaduKa GyHKIIHH;

CcBOOO/IHO ONEpHPOBAThH TOHATHEM: (PYHKIINS, HETIPEPHIBHAS HA OTPE3KE, MPUMEHATh CBOMCTBA
HENPEPBIBHBIX (PYHKIIUN JJIs PEIICHUS 3a]1aY;

CBOOOJ/IHO ONIEPUPOBAThH TOHATUSAMHU: TIEpBasi ¥ BTOpast MPOM3BOIHbIE (DYHKITUH, KacaTellbHas K TpaduKy
¢byHKIHY;

BBIUHCIISTH TPOU3BOIHBIC CYyMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HIIMU ABYX (PYHKIIMH, 3HATH
MIPOU3BOIHBIC 3JIEMEHTAPHBIX ()YHKIIHIA;

WCTIOJIH30BAaTh TEOMETPUIECKHIN U (PU3NIECKHIA CMBICI IIPOU3BOHOM JIJISl pEIICHNUS 3a7ad.

MHoecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH TOHATUSIMU: MHOXKECTBO, ONEPAIIMU HaJl MHOKECTBAMH,

HCII0JIb30BaTh TEOPETUKO-MHOKXECTBEHHBIN ammapaT JJIsl ONUCAHUS PEAbHBIX MPOIIECCOB U SBJICHUHN, IPU
pelIeHun 3a/1a4 U3 IPYTUX YIEOHBIX MMPEIMETOB;

CBOOOJTHO OTIEPUPOBATH MOHITHSIMU: OTIPECIICHNE, TEOpEMa, YpaBHEHUE-CIICICTBHE, CBOMCTBO
MaTeMaTUYECKOro 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIILHBIC YPABHCHHS U HEPABEHCTBA.

K xon1my 0o0yuenus B 11 kimacce o0yJaronuiicst MoyquT CIEAYIOIIHE MTPEeIMETHBIE PE3yIIbTaThI IO
OTJICNIBHBIM TeMaM pabouei mporpaMMbl yu4eOHOTO Kypca «AsreOpa U Hauaaa MaTeMaTHYeCKOro aHaIn3a:
Hucna ¥ BEIYMCIICHUS:

CBOOO/IHO ONIEPUPOBAThH OHATUAME: HATypAIBbHOE U IEJI0€ YUCIIO, MHOYKECTBA HATYPAITBHBIX U IEJBIX
YHCEIT, UCITOJIB30BaTh MPU3HAKH AeTuMOCTH nensix yrces, HOJl m HOK HatypallbHBIX YuceN Tl pereHs
3a/1a4, MPUMEHATh anroputM EBximna;

CBOOOJIHO ONIEPUPOBATH TIOHATHEM OCTATKA MO0 MOJIYIIIO, 3alTUCHIBATh HATYPAJIbHBIC YNCIA B PA3IIMIHBIX
MO3ULUOHHBIX CUCTEMaX CUUCIICHNUS;

CBOOOJTHO OTIEPUPOBATH MOHITHAMU: KOMIUIEKCHOE YHCIIO M MHOYKECTBO KOMIUIEKCHBIX YHCEI, IIPEICTABIISTh
KOMIUICKCHBIC YHCIIA B alire0pandecKor U TPUTOHOMETPUIECKON (hopMe, BRITIOTHITH apUMETUICCKHIES
orepalyy ¢ HUIMH U H300pakaTh Ha KOOPAHHATHON TUIOCKOCTH.

YpaBHEHUA U HEPABEHCTBA:

CBOOOJIHO ONIEPUPOBATH TOHATUSIMH: HPPALMOHATIBHBIE, TOKA3aTEILHBIC U JIOTAPU(PMHUUSCKUE HEPABESHCTBA,
HaXOJUTh UX PEIICHUS C TOMOILIBIO PABHOCUIIBHBIX IEPEX0/I0B;

OCYIIECTBIIATH OTOOp KOPHEH MPH pElIeHnH TPUTOHOMETPHYECKOTO ypaBHEHMS;

CBOOOJIHO ONIEPUPOBATH TIOHATHEM TPUTOHOMETPUIECCKOE HEPABEHCTBO, IPUMEHSITh HEOOXOAMMBIE (POPMYITBI
JUISL peLICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHAME: CHCTEMA U COBOKYITHOCTh YPaBHEHUH 1 HEPABEHCTB, PABHOCHIILHBIE
CHUCTEMBI U CHCTEMBI-CIICACTBHS, HAXOIUTH PEIICHUS CHCTEMBI 1 COBOKYITHOCTEH PaITMOHAIBHBIX,
MppaIMOHANBHBIX, IIOKA3aTEIbHBIX U JIOTAPU(PMHUUCCKUX YPABHEHUI U HEPABECHCTR;

pelaTh palMoHaNbHEIE, HPPAIlMOHANBHEIE, TOKa3aTelbHbIE, IOTapHU(PMUYECKUE U TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, COACPKAIINE MOAYIIU U MapaMeTphL;

MPUMEHSATH TpapUuecKrue METObI ISl PEIICHUS] YPaBHCHUI U HEPABCHCTB, a TAKXKE 3a/1a4 C apaMeTpaMu;
MOJICIIMPOBATh PEATbHBIC CUTYAIIMH Ha SI3bIKE alreOphl, COCTABIISITh BRIPAXKCHHUS, yPABHEHMSI, HEPABEHCTBA U
UX CHUCTEMBI IO YCIOBHUIO 33Ja4H, UCCIE0BAaTh IOCTPOCHHBIE MOJIEIH C UCIIONIb30BAHUEM ammnapara
anreOpbl, KHTEPIPETUPOBATH MTOJyUECHHBIN Pe3yJbTaT.

OyHKIMH U TpadUKu:

CTPOUTH IrpadKi KOMIO3HUINUN (HYHKIIHIA C TIOMOIIBIO IIEMEHTAPHOT'O UCCIIEAOBAHUS U CBOICTB
KOMTIO3HIINY ABYX (PYHKIINH;

CTPOUTH TEOMETPUIECKUE 00pa3bl YpaBHEHUH 1 HEPABEHCTB HA KOOPIUHATHOM IJIOCKOCTH;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMH: TPaPUKN TPUTOHOMETPUIESCKHUX (DYHKIIHIA;

MPUMEHATH QYHKIIAU JJIST MOJETMPOBAHUS M UCCIIEIOBAHUS PeabHBIX MPOIECCOB.



Hauana MmatemaTrdaeckoro aHanmsa:

HCIIOJI30BAaTh NPOMU3BOAHYIO JIAI UCCIICAOBAHUSA q)YHKLII/II/I Ha MOHOTOHHOCTb U SKCTPEMYMEI,

HAXOJWUTh HanOOJIbIIICe U HAMMEHBIIICE 3HaYCHHS (DYHKIIUM HEIIPEPHIBHOM Ha OTPE3KE;

WCTIOJIH30BaTh MPOU3BOAHYIO ISl HAXOKICHHUS HAWITYUIIEeT0 PEIIeHUs B IPUKIAIHBIX, B TOM YHCIIE
COLMANTEHO-9KOHOMHUECKHX, 33]]a4axX, U ONPeIelIeHHs CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOTO
¢dopmynoit nnu rpadukom;

CcBOOO/IHO ONEPUPOBATH TOHATHUAMHU: TIEPBOOOPA3HAs, ONPEeIEHHBIN HHTETpall, HAXOAUTh IEPBOOOPa3HBIE
dIIEMEHTAPHBIX (DYHKIIMHA W BEIYUCIIATE HHTETpa 1mo ¢hopmyne HproTona-Jleiionmia;

HAXOMTh IUIOIIAH IIOCKUX PUTYp U 0OBEMBI TEJI C TIOMOIIBIO UHTETPaia;

UMETH MPEJICTABICHUE O MAaTEMAaTHYECKOM MOJICIIMPOBAHUH HA TIPUMEPE COCTaBIICHUS UG epEeHITUATEHBIX
YpaBHEHU;

pelarh NpUKIaHbIEe 33]]a9H, B TOM YHCIIE CONMAILHO-DKOHOMUYECKOTO M (PU3NYECKOro Xapakrepa,
CpeACTBaMH MaTeMaTHYECKOTO aHAIIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuectBo yacoB DNEKTPOHHBIE
(tdpoBEIe)
Ne n/mt HaumeHnoBaHue pa3esioB U TEM MPOTPAMMEI Beero KoHTpombHbIE [IpakTHuecKue OBpa3OBATEbHBIS
paboThI paboThI pecypest
MHOXKECTBO AEHCTBUTEILHBIX YHCEIL.
1 MHorouieHbl. PaniioHaabHbIE ypaBHEHUS U 24 1 bubmotexa LHOK
HepaBeHcTBa. CHCTEMBI JTMHEHHBIX YpaBHEHUH https://lesson.edu.ru/
02.5/10
Bbubauoreka [IOK
2 iﬂiﬁﬁiifazg ET‘S)HHGI;/I' Crenensas Qymxums © 12 1 https://lesson.edu.ru/
I 02.5/10
ApudmeTndecKkuii KOpeHb N-0il CTENEeHH. bubmorexa LJOK
3 15 1
HppannoHanbHbie ypaBHEHUS https://lesson.edu.ru/
02.5/10
[TokazarenpHast pynkuus. [lokazarenbHble Bubnmorexa LJOK
4 10 1
ypaBHEHUS https://lesson.edu.ru/
02.5/10
bu6nmoreka IJOK
5 HO;;E:I?HB;H%CKM ¢yukmys. Jlorapupmudeckue 13 1 https:/lesson.edu.ru/
o 02.5/10
6 TpuroHoMmeTpuuecKue BoIpaKEHUS U YPaBHEHHUS 22 1 bubmorexa HOK
p p P yp https://lesson.edu.ru/
02.5/10
bu6muoreka IJOK
7 [MocnenoBaTenbHOCTH M IPOTPECCUU 10 1 https://lesson.edu.ru/
02.5/10
8 HemnpepreiBabie dynkiun. [IponsBoaHas 20 1 bubmorexa HOK

https://lesson.edu.ru/



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

02.5/10

[NoBTOpeHue, 0000IIEHNE, CUCTEMATU3AIUS
3HAHUU

Bubnuoreka IJOK
https://lesson.edu.ru/
02.5/10
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https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

11 KJIACC

KomnnuectBo yacoB ONeKTpOHHbBIE
(ungpossie)
Ne i/t Haumenosanue pa3aciioB U TEM MPOTrpaMMBbI Beero KOHTpOJ'ILHBIe HpaKTI/I‘lCCKHe 06pa3OBaTeJ'H>HLIC
paboThI paboTsl pecypest
1 Ecggzgnggge ynicumii ¢ nomorpIo 22 1 Bbubnuoreka IJOK
P A https://lesson.edu.ru/02
S/11
Bbubauoreka [IOK
2 [TepBooOpa3Has u HHTETpaT 12 1 https:/lesson.edu.ru/02
S/11
I'paduku TpUrOHOMETPUIECKIX (DYHKITHA. bubmmoreka [IOK
3 14 1
Tpuronomerpuieckue HepaBeHCTBA https://lesson.edu.ru/02
S/11
WpparmoHanbHbIe, MOKa3aTeIbHbIC U bubmorexa HOK
4 ppart > 24 1 https://lesson.edu.ru/02
Jorapu()MUIECKHE HEPABEHCTRA s/
bubmmoreka [IOK
5 KommiekcHble uncia 10 1 https://lesson.edu.ru/02
S/11
bu6mmoreka IJOK
6 HarypanbHbie u niensie uncna 10 1 https://lesson.edu.ru/02
S/11
CucTeMbl PallMOHATIBHBIX, HPPAIIHOHATBHBIX bubimorexa [IOK
7 pan > Mppanl . 12 1 https://lesson.edu.ru/02
MOKa3aTeNIbHBIX U JOrapu(MUUYCCKUX YPAaBHCHUN s/
bubmmoreka [IOK
8 3amaum ¢ mapameTpaMu 16 1 https://lesson.edu.ru/02
S/11
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITHS 16 2



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
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PABOYASI IIPOTPAMMA YYEBHOI'O KYPCA «"EOMETPUSI»
(YTJIYBJIEHHBIN YPOBEHD)

(ID 304812)

TTOSICHUTEJIbHASI 3ATIMCKA

I'eomeTpus sBiIsieTCA OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEeHETO 00Iero o0pa3oBaHusl, TaK KaK
o0ecrnedrBaeT BO3MOXKHOCTh M3YUeHHS JUCIUILIINH €CTECTBEHHO-HAYYHOW HApPaBICHHOCTH U MPEAMETOB
ryMaHUTapHOTo nukia. [IockonbKy orndyeckoe MblieHne, GopMupyeMoe Ipu U3y4eHUH
00yYaromuMHCs OHATUHHBIX OCHOB T€OMETPHH, IIPU AOKA3aTEIHCTBE TEOPEM U IIOCTPOSHHUH LIETIOUKU
JIOTUYECKUX YTBEPKACHUH MPU PEIICHNH TeOMETPHUUECKUX 3a/1a4, YMEHHE BBIIBUTATh U OMIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO MCTIONIB3YIOTCS TIPU PELIEHNH 3ajjad eCTECTBEHHO-HAYYHOTI' O IUKIIa, B
9aCTHOCTH (PU3UUECKUX 3a/a4.

Ilenp ocBOeHMs IporpaMMsl yueOHOro Kypea «I'eomerpus» Ha yriayOJaEéHHOM ypOBHE — pa3BUTHE
WHIMBUIYaJIbHBIX CIIOCOOHOCTEH 00yUaromuxcs MpH W3yUYeHUH TEOMETPUH, KaK COCTABISIOIIEH
npeaMeTHOH obnacti «MaTtemaTuka 1 HHpopMaTHKa» depe3 odbecreueHre BO3MOKHOCTH MTPUOOPETeHHUS
Y UCII0JIb30BaHMs 0osiee TIIyOOKHX T€OMETPUYECKUX 3HAHUN U JeUCTBUM, CIEU(UIHBIX T€OMETPUH, U
HEOOXOAMMBIX ISl YCIIEIIHOTO MPO(ecCHOHATFHOI0 00pa30BaHus, CBI3aHHOTO C HCII0JIb30BaHUEM
MaTEMAaTHUKH.

[TpuoputeTHBIMH 3a7ja4aMy Kypca F€OMETPHUH Ha YIITyOIEHHOM YPOBHE, PAaCIIUPSIOIINMH U
YCHIIMBAIOUINMH Kypc 0a30BOTO YPOBHS, SBISFOTCS:

pacuIMpenune npeCcTaBICHUs] O TEOMETPUH KaK YaCTH MUPOBOH KyJIBTYpBl M QOPMUPOBaHUE OCO3HAHUS
B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIUM MHPOM;

(bopMHpOBaHHE IPEACTABICHNS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEHIINX MaTeMaTH4eCKuX
MOJIENISIX, TIO3BOJISIFOIIMX OMHMCHIBATh M M3Y4aTh Pa3HbIE SIBICHUS OKPYIKAIOIIET0 MUpa, 3HaHUE
MOHSATHHHOTO anmapara 1o pazzaeny «CrepeoMeTpus» yaeOHOro Kypca reOMEeTPHH;

(bopMHpOBaHHE YMEHHS BIaJeTh OCHOBHBIMHU IOHSTUSIMH O IIPOCTPAHCTBEHHBIX (PUTYpax U UX
OCHOBHBIMHU CBOWCTBaMHU, 3HAHHE TeOpeM, GOopMyJ H YMEHHE UX TPUMEHATh, YMEHHS JOKa3bIBaTh
TEOpPEMbI U HAXOAUTh HECTaHAAPTHBIE CIIOCOOBI PELICHHUS 33/1a4;

(opMHUpOBaHHE YMEHHS PACIIO3HABATh Ha YepTeKax, MOJENAX U B pealbHOM MUPE MHOTOTPaHHUKH U
TeJla BpaIlleH!sI, KOHCTPYHPOBaTh F€OMETPHUECKHIE MOEIIH;

(dbopMHpOBaHHE TOHUMAaHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHUS MATEMaTHUECKIX TEOPHH,
(opMHpOBaHHE TOHUMAaHUS POJIM aKCHOMATUKHU TPH MIPOBEIECHUH PACCYKICHNH;

(dbopMHpOBaHHE YMEHHS BIaJeTh METOJaMH JOKA3aTEeIbCTB U aJITOPUTMOB PELICHUs, YMEHUS X
MIPUMEHSTH, TPOBOANTD JOKA3aTEIbHBIE PACCYXKACHHUS B XO/I€ PEUICHHUS CTEPEOMETPHUECKUX 3a/1a4 U
3a7ia4y ¢ MPaKTHUECKUM COJep KaHHeM, (JOPMUPOBAHKE MPEJICTABICHUS 0 HEOOXOANMOCTH JOKa3aTEbCTB
pu 00OCHOBaHMU MAaTEMAaTUUECKUX YTBEPKACHUH U POJIM aKCHOMAaTUKHU B IPOBEACHUH ACIYKTUBHBIX
paccyXIeHul;

pa3sBUTHE U COBEPIICHCTBOBAHNE MHTEIUICKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH 00YyJatOINXCS,
MO3HAaBaTEIbHON aKTUBHOCTH, HCCIIEN0BATEIbCKUX YMEHNH, KPUTUYHOCTH MBIIIUIEHUS, HHTEpEca K
N3y4YCHHIO T€OMETPHUH;

(dopmupoBaHre GYHKIIMOHAIFHON IPaMOTHOCTH, PEIIEBAHTHOW T€OMETPUHN: YMEHNUS pacIiO3HABATh
NPOSIBIIEHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KH3HEHHBIX
CUTyalUusX U MPH U3yYCHUHU APYTUX y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEH, MOIETMPOBAHNS PEATFHBIX CUTYallMH, HCCIEIOBAaHUA TOCTPOSHHBIX MOJETIEH,
MHTEPIPETAIUH IT0JTyYeHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKaTEILHBIMU JUHUSAME yueOHoro Kypca «I'eomerpus» B 10—11 kinaccax siBISIOTCS:
«IIpsiMble U TIJIOCKOCTH B MMPOCTPAHCTBE», « MHOTOrpaHHUKN», «Tena BpalieHus», « Bekropsl u
KOOpAMHATHI B IPOCTPAHCTBE», «JIBIKEHUS B IPOCTPAHCTBEY.

Cdopmymuposannoe Bo PI'OC COO tpeboBaHNE «YMETh ONEPUPOBATH TOHATUIMUY, PEICBAHTHBIMHU
reoMeTpuH Ha yriry0inéHHOM ypoBHe 00yueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COAEP KaTeIbHBIM
JUHHUSM y9e0HOTO Kypca, a GOpMHUPOBaHUE JIOTHIECKUX YMEHHH pacrpeaessieTcs He TOIBKO 1o

coJiep KaTeNbHBIM JIMHUSAM, HO U 10 rofaM o0ydenus. Copepkanne o0pa3oBaHusl, COOTBETCTBYIOLIEE
NpeAMETHBIM pe3yibTaTaM ocBoeHus! DeepanabHOi pabodel IporpaMMBbl, pacipeeaEéHHBIM 10 ToJlaM
00yueHus1, CTPyKTYPUPOBAaHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHLUIINAIBHBIM BOIIPOCaM
oOyyaroryecs 00paIlaiich HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh OBJIAJICHUE FEOMETPHYECKIUMHU



MOHATHSMHU ¥ HaBBIKAMU MTOCJICIOBATENBHO H MTOCTYIATEIbHO, C COOIIOICHUEM TPUHITHIIA
MIPEEeMCTBEHHOCTH, & HOBBIE 3HAHUS BKITIOYATh B OOIIYI0 CUCTEMY T€OMETPHUECKUX MPEICTaBICHUH
00yJaroIuxcsi, pacmpsist U yriyOousisi e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[Nepexon K U3y4YEHUIO TEOMETPHH Ha YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3/1ath ycnoBus 1t AuddepeHmanuy o0yueHust, TOCTPOSHHUS HHIUBUIYAIbHBIX 00pa30BaTEeIbHBIX
Mporpamm, o0ecreunTh yriryoaE¢HHOe N3ydeHIe TeOMETPUH KaK COCTaBIISIONIe yueOHOTo IpeiMeTa
«MatemaTtukay;

MOJITOTOBUTH 00YYAIOIINXCS K POJIOJDKSHHUIO H3YUCHHUS MATEMAaTUKH C YYETOM BhIOOpa Oy mytieit
npodeccun, odecrieunBas MPeeMCTBEHHOCTh MEXIy O00IINM 1 MpodeccHoHaIbHBIM 00pa30BaHUEM.
Ha u3yuenne yuebHOrO Kypca «I'eomerpus» Ha yriry0iaéHHoM ypoBHe orBoauTcs 204 vaca: B 10 ximacce —
102 gaca (3 gaca B Henento), B 11 xiacce — 102 yaca (3 yaca B HeJlemro).



COJEPXXAHUME OBYYEHUA
10 KJITACC

[IpsiMbIe U MIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TTOHATHA CTEpeOMeTpHH. Touka, mpsiMasi, III0CKOCTh, TPOCTpaHCTBO. [loHsATHE 00
AaKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHoe pacnosnoxkeHne NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, TAPATUIETBHBIE U
cKpenBaromuecs npsmeie. [Ipu3zHaku ckpemuBaromuxcs npamsix. [lapanieasHOCTh NPSMBIX U
TUTOCKOCTEN B IPOCTPAHCTBE: MapajuIeIbHBIE MPSMBIE B IPOCTPAHCTBE, APaLIENBHOCTD TPEX MPAMBIX,
napaIeTbHOCTh IPSMON | TUIOCKOCTH. [lapasniensHoe 1 HeHTpaIbHOE TPOSKTUPOBAHKE, H300pakeHHe
¢uryp. OCHOBHBIE CBOICTBA MapalIeIbHOTO MPOEKTHPOBaHus. M300pakenue Gpuryp B mapamiensHON
MPOEKLUH. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMHU, YI'OJ MEX]Y NPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh IOCKOCTEN: MapalielibHbIC MJIOCKOCTH, CBOMCTBA NapaliebHbIX TUIOCKOCTEM.
[pocreiimue mpocTpaHCTBEHHBIE (GUTYPHI HA INIOCKOCTU: TETPadAp, Napajljieenumnel, IOCTPOeHNE
CEYECHUI.

[leprieHANKYISAPHOCTD MPSIMOM U IIJIOCKOCTH: MEPIIEHANKYJIISIPHBIE MIPSIMBIE B IPOCTPAHCTBE, MPSIMBIE
NapajuielbHbIE U MEPIEHANKYIISIPHBIE K MJIOCKOCTH, IPU3HAK NEPIEHIUKYIAPHOCTH MPSIMON 1
IUIOCKOCTH, TEOPEMA O MPSAMOI NEPIEHUKYISIPHOMN MIIOCKOCTH. OpTOroHAIBHOE IPOESKTUPOBAHUE.
[leprieHaAuKyYSp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOM J10
TUTOCKOCTH, IPOEKLUS PUTYPBI HA TIOCKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTE!: MPU3HAK
NEPHEHANKYIIIPHOCTU ABYX II0cKocTel. Teopema o TpéX nepneHauKyaspax.

VYrael B IPOCTPAHCTBE: YOI MEXAY NMPAMON U IIOCKOCThIO, ABYTPAHHBINA YIOJl, JMHEHHBIN yroi
JIByTPaHHOTO yria. TpéXrpaHHbIN 1 MHOTOTpaHHbIe YTibl. CBOMCTBA IIIOCKUX YTIIOB MHOTOTPAHHOTO
yria. CBOHCTBA IJIOCKUX M IBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB IS
TPEXTPaHHOTO yIJIa.

MHororpaHHUKH

Buael MHOTOTpaHHUKOB, pa3BEépTKa MHOTOTpaHHMKa. [Ipu3ma: n-yronbHas npusma, npsMas U HaKJIOHHAS
pu3Mbl, 00KOBasl ¥ TIOJTHAsI IOBEPXHOCTH MPpU3MEIL. [lapamienenumesn, mpsMOyToIbHBIN apaielenunet
1 ero cBoiicTBa. Kparuaiiiuie myTH Ha IOBEpXHOCTH MHOTOTpaHHNKA. Teopema Ditnepa.
[MpoctpancTBennas teopema [Iudaropa. [Tupamuaa: n-yronpHas nmupaMuia, MpaBUiIbHAS U yCeUEHHAS
nupamusl. CBoHcTBa péOep 1 OOKOBBIX TPaHel MPaBUIBHON MUpamMuIbl. [IpaBuibHbIE MHOTOTPAaHHUKH:
MpaBWiIbHAas OpU3Ma U MPaBUJIbHAS NUPAMUIA, IPABWIbHASI TPEYTOJIbHAS MUPaMUA U MPaBUIIbHBINA
TeTpas’ap, KyO. [IpeacraBienne o MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTA3P, TOAEKAdAP U HKOCAIP.
Brruucnenne 3JeMEHTOB MHOTOTPaHHHUKOB: p&0pa, AuaroHaiu, yrisl. [lnomans 00KOBOW OBEPXHOCTH
MTOJTHOW TTOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAh OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOK
npu3Mbl. [lmomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABIIIFHON MUPAMUIBI, TEOPEMaA O TUTOIIAIH
YCE4EHHON TUPAMUJIBL.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTBI CHMMETPUHN NPAaBUIBHBIX MHOTOIPAaHHUKOB. CUMMETpPHS B
MPaBUILHOM MHOTOIPaHHUKE: CUMMETPUS MapaJlIeenuIie1a, CAMMETPUS IPABUIIbHBIX IIPU3M,
CUMMETpPHS MPABUIIBHOM MUPaMHU/IBL.

BexTops!l 1 KOOpAMHATEI B TPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUTHHEeapHbIe, COHAPABJICHHbIE U POTHBOITOIOKHO HAIIPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
[eiicTBHA ¢ BEKTOpaMU: CIIOKEHHE U BEIYUTaHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHO)KEHHE
BeKTOpa Ha uncio. CBONCTBA C0KeHUs BEKTOPOB. CBOMCTBA YMHOXEHUS BeKTOpa Ha yucino. [lonsrue
KOMILJIaHApHbIE BEKTOPLL. 1Ipr3HaK KOMIITIaHAPHOCTH TPEX BEKTOPOB. [IpaBuiio napamienenumnena.
Teopema 0 pa3ioxeHUH BEKTOpa M0 TPEM HEKOMIUIaHapHBIM BekTopaMm. [IpsimoyronbHas cucrema
KoopAMHAT B nmpocTpancTBe. Koopaunats! BekTopa. CBsi3b MEXy KOOpAMHATAMH BEKTOPA U
KOOpJIMHATAMH TOYEK. YTOJI MEXIy BekTopaMu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.

11 KITACC

Tena BpateHus
[ousaTrs: muIMHAPUYIECKast TOBEPXHOCTh, KOHUYECKAas MMOBEPXHOCTbH, chepriecKasi TOBEPXHOCTb,
oOpa3yoiue moBepxHocTel. Tena BpallleHus: [IWINHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.



B3anmHoe pacnonoxkenue cepsl u IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M3o0paxenue Ten
BpalICHUs Ha IIocKocTu. Pa3BépTka munuHapa 1 konyca. Cummerpus cdepsl u mapa.

0O65BEM. OcHOBHEIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME IPSMOYTOIBHOTO TTapaJIJISIICITAIIC 1A
cneactBus u3 He€. OOBEM NpsSMON ¥ HAKIIOHHOM MPU3MBIL, IHJIMHAPA, MTUpaMHIbI 1 KoHyca. O0BEM m1apa
Y ILIApOBOT'0 CErMEHTA.

KomOuHaum tesn BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BrMcaHHas B IUIMHAP, ONUCAHHAS OKOJIO
munuHpa. [lepecedenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u chepsl miockoctbio. [TonsTre
MHOTOTPaHHHUKA, OTIMCAHHOTO OKOJIO chepbl, chephl, BIUCAHHON B MHOTOTPaHHUK MJIH TEJIO BPALICHUSI.
[Tnomane NOBEPXHOCTH IMIMHAPA, KOHYca, Iutomans chepsl u e€ yactei. Ilogobue B mpocTpaHcTBe.
OtHoteHre 00bEMOB, TUIONIA el TOBepXHOCTEH Mog00HBIX duryp. [IpeobpazoBanue nogoowms,
roMoTteTus. Pemenne 3a1a4 Ha MIOCKOCTH C UCIIOIB30BAaHUEM CTEPEOMETPHUECKUX METOJIOB.
[TocTpoeHue ceueHNit MHOTOTPaHHUKOB U TEJ BPAILLEHUs: CEYSHUS MWIMHAPA (IapajuiedbHo U
HNEePHIEHIUKYISIPHO OCH), CEYCHUS KOHYca (IapajljieJbHble OCHOBAHUIO U IPOXOSIIUE YePE3 BEPILUHY ),
CEYeHUs I1apa, METOJbl IOCTPOSHHS CEYEHNH: METOJ] CJIEI0B, METO/T BHYTPEHHETO MTPOEKTUPOBAHMUS,
METO/J IEpEHOCca CEKyIIeH MIOCKOCTH.

BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE

BexTops! B mpoctpancTBe. Onepanuu Haja BeKTopaMu. BekTopHoe yMHOeHHe BeKTOpoB. CBoiicTBa
BEKTOPHOro yMHOXkeHUs. [IpsiMoyronpHas cuctemMa KOOpAUHAT B pocTpaHcTBe. KoopanHaTel BeKTOpa.
Paznoxxenue BexTopa o 6azucy. KoopauHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3a1au.
JIBrKeHuUs B IPOCTPaHCTBE

JBuxenus npoctpanctea. OtobOpaxenus. J[BrokeHus u paBeHCTBO Guryp. OOIre CBOMCTBA JBHKECHUM.
Bup! nBrKeHMi: napauledbHbIH IEPEeHOC, HEHTPaIbHas CHMMETPHSI, 3¢pKajibHas CHMMETPHsI, IOBOPOT
BOKpyT mipsimoit. [IpeoOpazoBanus momxoous. [Ipsmast u cepa Diimepa.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS YYEBHOI'O KYPCA «"TEOMETPUST»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3VYJIbTATHI

1) rpaxqaHCKO€ BOCIIUTAHUE:

c(hOpMUPOBAHHOCTH TPAKIAHCKON TO3HUIIMN 00YUaIOMIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO YJIeHA
poccuiickoro o01ecTBa, IpeaCTaBlIeHHe 0 MaTEMaTHIECKUX OCHOBAX (pyHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYP, SIBICHHH, IPOLETyp IPa)KIaHCKOTO 001IecTBa (BBIOOPHI, OMPOCHL U IPYToe), yMEHUE
B3aUMO/JICHCTBOBATh C COLMAJILHBIMA HHCTUTYTaMHU B COOTBETCTBHHM C X (YHKIMSMH U Ha3HAYCHUEM;

2) MaTpUOTHYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHUCKON TPaKIaHCKON HJCHTUYHOCTH, YBAXKEHHUS K MPOIIOMY U HACTOSIIEMY
POCCHIICKOI MaTeMaTHKH, IIGHHOCTHOE OTHOILIIEHUE K TOCTIKEHHAM POCCUHCKUX MaTEeMaTHKOB U
POCCHHICKOM MaTeMaTUYeCKON IIKOJIbI, HCIIOJIb30BaHUE 3TUX JOCTH)KEHUH B IPYTHX HAYKaX, TEXHOJIOTHUSX,
cthepax SKOHOMUKH;

3) A1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE!

0CO3HAHUE TYXOBHBIX LIEHHOCTEH POCCHICKOT0 Hapo1a, ChOPMUPOBAHHOCT HPABCTBEHHOI'O CO3HAHMS,
STHYECKOTO MTOBEICHNUS, CBSI3aHHOTO C MPAKTHIECKAM IPUMEHEHHEM JOCTIKEHUH HayKH U JesTeTbHOCTHIO
y4€HOT0, 0OCO3HAHKE JIMYHOTO BKJIA/[a B TOCTPOCHUE YCTOWYMBOTO Oy IYIIETro;

4) scTeTHYeCcKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIFOYAst ICTETUKY MaTeMaTHIECKUX 3aKOHOMEPHOCTeH, 00BEKTOB, 33a/1a4,
peleHNH, pacCy ICHHUH, BOCIPUUMUYUBOCTh K MAaTEMaTHYECKHM acIIeKTaM Pa3UYHBIX BUIOB HCKYCCTBA;
5) ¢pusnyeckoe BOCIIUTAHKE:

c(OpPMHUPOBAHHOCTb YMEHHS IPUMEHATh MaTEMAaTHUECKUE 3HaHUsI B MHTEpEcax 37J0POBOr0 M O€30M1acCHOro
o0pasa XM3HHU, OTBETCTBEHHOE OTHOIIEHNE K CBOEMY 3I0POBBIO (37I0POBOE MHUTaHHUE, COATaHCHPOBAHHBIH
PEKUM 3aHSATHH U OTIIBIXA, PEryIIsipHast pU3HUYecKas akTHBHOCTD), (PU3NUECKOE COBEPUICHCTBOBAHKE NIPH
3aHATHAX CIIOPTUBHO-03I0POBUTENIFHOM ESTEIBHOCTHIO;

6) TpyIOBOE BOCIIUTAHUE:

TOTOBHOCTb K TPY/y, OCO3HAHUE IEHHOCTU TPYOIIO0US, HHTEPEC K Pa3IHIHBIM cepam MpodhecCHOHANTEHON
JEeSITENbHOCTH, CBS3aHHBIM C MaTEMAaTUKOW U €€ MPHIOKEHUIMH, YMEHIE COBEPIIaTh OCO3HAHHBII BEIOOD
Oynymiei mpodeccun u peaaru30BbIBATH COOCTBEHHBIE KI3HEHHBIE IJIAHBI, TOTOBHOCTH M CITOCOOHOCTH K
MaTeMaTHIecKOMYy 0Opa30BaHHIO H CaMOOOPA30BaHHIO HA IPOTSHKEHUH BCEH KHU3HH, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEUICHUH NMPAKTUIECKUX 3a7a4 MaTeMaTHUECKON HaIlPaBICHHOCTH;

7) 3KOJIOTHYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTH IKOJIOTHUECKOH KYIbTYPHI, TIOHAMAaHUE BIUSHUS COMUAITBHO-YKOHOMUYECKIX
MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U CONMAIBLHON CPEJibl, OCO3HAHHUE TII00ATLHOTO XapaKTepa
HKOJIOTHYECKHX MTPOOJIeM, OpUEHTALMS Ha TPUMEHEHHE MaTeMaTHIeCKUX 3HAHUI /7S pellieHns 3a/1a4 B
00JacTy OKpy’Kalollel cpenbl, TUTAHHPOBaHUE TMOCTYITKOB M OIIEHKH X BO3MOYHBIX MTOCIEICTBUHN IS
OKpY>Kalollen Cpesibl;

8) IIeHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHOW MPAKTHKH, TOHUMaHNE MaTeMaTHIECKON HAyKH KaK Ccephl YeIIOBEUECKOH e TeIbHOCTH,
9TaroB e€ pa3BUTHS ¥ 3HAYUMOCTH ISl Pa3BUTHSI TUBIITU3AINH, OBJIAJICHUE SI36IKOM MaTEMaTHKU
MaTeMaTH4YeCKOil KyIbTypOol KaK CpeICTBOM MMO3HAHUS MUPA, TOTOBHOCTH OCYILECTBIIATH IIPOCKTHYIO U
HCCIIEZIOBATENBCKYIO JeSITeTbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3VYJIBTATHI

[To3HaBaTenpHBIC YHUBEPCAIBHBIC YIeOHBIC ACHCTBUS

ba3oBrie mornuyeckue JeMCTBUA:

BBISBJISTH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKN MATEMAaTHIECKUX OObEKTOB, MMOHATHIA, OTHOIICHUHA
MEXy TIOHATHAMHA, GOPMYITHUPOBATH ONPECIICHIS TOHATHI, YCTaHABIMBAThH CYIIECTBEHHBIN TPU3HAK
KJ1accu(UKAIM, OCHOBAHUS I 0000IIEeHNS U CPaBHEHUS, KPUTEPHUH IIPOBOIMMOTO aHAJN3a;
BOCIIPUHUMATH, (HOPMYJIUPOBATH U IIPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIIBHBIC U OTPHUIIATEIIBHEIC,
eJIMHUYHbIE, YaCTHBIE U OOIIHe, YCIOBHEIE,

BBIBIISITH MAaTEMaTHICCKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U M IPOTHBOPEYHS B (haKTax, MTaHHBIX,
HaOJIOICHUSIX U YTBEPKACHUSX, TIPEATIaraTh KPUTCPUH JIS BEIIBICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;
JleJaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHAYKTHUBHBIX YMO3AKIIOUCHUH,
YMO3aKIIFOUEHUH IO aHAJIOTUH;



MIPOBOIUTE CAMOCTOSITEIHHO JOKA3aTeIhCTBA MATEMATHIECKUX YTBEPKICHUH (TIPSMBIE H OT IPOTHBHOTO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC
CYXKICHUS U BBIBOJIBI;

BEIOMpATh crIoco0 pemieHns yaeOHOH 3aa9u (CpaBHUBATH HECKOIFKO BApUAHTOB PEIIeHHS, BEIOUPAThH
HauOoJIee MOIXOAAIINI ¢ yYETOM CAaMOCTOSATENBHO BBIJCIICHHBIX KPUTEPUEB).

bazoBrkle Hcclie1oBaTeIbCKHUE ACHCTBUS:

WCTIOJIH30BaTh BOMPOCH! KaK UCCIIEOBATENbCKII HHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
(UKCHPYIOITNE IPOTHBOPEUHE, MPOOIEMy, YCTAaHABIMBATH HICKOMOE U JaHHOE, (POPMUPOBATH TUITOTE3Y,
apTyMEHTUPOBATH CBOIO MMO3UIIUIO, MHCHHUE;

MPOBOJUTEH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICOBAHUE 110 YCTAHOBICHUIO
0COOCHHOCTEN MaTeMaTHIeCKOTO 00BEKTa, SBJICHHUS, TIPOIIECCa, BHISBICHHUIO 3aBUCHMOCTEH MEXKITY
00BEKTaMH, SBIICHUSMH, TTPOIIECCAMU;

CaMOCTOSITEITLHO (hOPMYITUPOBATH 0OOOIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO HAOIIOICHYS,
WCCIIEZIOBAaHUS, OIEHUBATH JJOCTOBEPHOCTh TOJYUYSHHBIX PE3YyIbTaTOB, BRIBOJIOB M 0000IIEHMIA;
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIIBUTATH MIPEAIIOIOXKEHHUSI O €T0 PA3BUTHH B
HOBBIX YCIIOBUSIX.

Pabota c nunpopmanmeii:

BBIABIIATE ACHUITUTEI HH()OPMAITHH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA HAa BOIIPOC U IS PEIICHHMS 3a0a4H;
BBIOMpATh HHGOPMAIIMIO 3 HCTOUHUKOB Pa3IHUHBIX THIIOB, aHATM3UPOBATh, CHCTEMAaTH3UPOBATh U
UHTEPIPETUPOBATh HH(POPMALIUIO PA3IIMYHBIX BUIOB U (POPM MPEACTABICHUS;

CTPYKTYpPUPOBATh HH()OPMAITUIO, TIPEACTABIIATH €€ B pa3IMIHbIX (hopMaX, MILTIOCTPUPOBATH TPaHIECKH;
OIICHUBATH HAAEKHOCTH HHPOPMAITUU IO CAMOCTOSITEIIEHO CHOPMYITUPOBAHHBIM KPUTCPHSIM.

KomMmyHHKaTHBHBIE yHUBEpCALHBIC yUeOHbIE IEHCTBHS

OOuenue:

BOCIIPHHUMATH 1 (HOPMYIHPOBATH CY>KACHUS B COOTBETCTBHU C YCIOBUSMHE U IIETSIMU OOILEHHS, SICHO, TOYHO,
TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTAX, IABATh MOSCHEHUS 10 X0y
pellIcHHUs 3a/1a9H, KOMMEHTHPOBATh TOJTY4YCHHBIIH pe3ysbTarT;

B X07Ie 00CY’KICHHSI 3a/1aBaTh BOIPOCHI 10 CYIIIECTBY 00CYKIaeMOM TEMBbI, TPOOJIEMBI, PelIacMOK 3a1a4H,
BBICKAa3bIBaTh NACH, HALICJTICHHBLIC HA ITOUCK peHIeHI/Iﬂ, COITIOCTABJIAATH CBOU Cy)KI[eHI/ISI C Cy)KI[CHI/IHMI/I ,upyrlxlx
YYACTHUKOB JTUAIOTa, OOHAPYKUBATh Pa3IMUUe U CXOJCTBO MO3UIMH, B KOPPEKTHOMH (hopMme HopMyTHpoOBaTh
pasHOIIaCHs, CBOU BO3PAXKCHHUS,

MPEJICTABIIATh PE3YJIBTAThI PEIICHHS 3a1a49H, IKCIICPUMEHTA, UCCIICAOBAHUS, IPOCKTa, CAMOCTOSITEIILHO
BEIOMpATh (hOpMAT BBICTYIIICHHS C YYETOM 3324 IPE3CHTAIIMH U 0COOCHHOCTEH ayAUTOpUH.

PerynsaTuBHbIC yHUBEpCAIbHBIC YUeOHBIC JCHCTBHS

Camoopranuzanusi:

COCTaBIIATH IUIaH, AITOPUTM PEIlEHHS 3aa4uH, BEIOMPATh CIIOCO0 PELICHUS C yUETOM HUMEIOIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUN C yUE€TOM HOBOM
WHQOPMAIHH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIA HHTEIJIEKT:

BJIaJeTh HABBIKAMH [IO3HABATEIbHOM pepiieKcHn KaK OCO3HAHMSI COBEPIIAEMBIX I€HCTBUI U MBICIUTEIbHBIX
MPOIIECCOB, X PE3yJIbTATOB, BIAJIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoIliecca 1 pe3yibTaTa
pelleHns] MaTeMaTHIeCKON 3a1a4H;

NPEABUIACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPU PEIICHUHN 331241, BHOCUTh KOPPEKTUBHI B
JIeSITENIBHOCTH Ha OCHOBE HOBBIX OOCTOSITENIHCTB, IAHHBIX, HAHICHHBIX ONIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBUE Pe3yJIbTaTa LENU U yCIOBUSAM, OOBSICHATH IPUIUHBI JOCTHKCHUS HITH
HEIOCTMXKEHHSI PE3YJIbTaTOB IESTEIbHOCTH, HAXOAUTH OIIUOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.
CoBMecTHas AEATEIbHOCTh:

MOHUMATh ¥ UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW U MHAMBUIAYILHON paOOTHI IPH PEIIEHUH YUeOHBIX
3a7a4, IPUHUMATh LIEJIb COBMECTHOM AEATEILHOCTH, TNIAHUPOBATh OPraHU3alHI0 COBMECTHON paboTHI,
pacrpenensTb Buabl padoT, 10OTOBapUBaThCs, 00CYKIaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTsl (00CykIeHHs, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbD) U HHBIE),
BBITIOJTHSATH CBOIO YacTh paOOTHl M KOOPAWHUPOBATH CBOM ACHCTBUS C APYTMMHU WIEHAMH KOMaHIbI,
OLIEHMBATh KA4€CTBO CBOETO BKJIa/a B OOIIMI NPOLYKT 10 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YHaCTHUKAMHU
B3aHUMOJICHCTBUS.

ITPEAMETHBIE PE3VJIbTATDI



K xonmy 10 xiacca oOyvaromuiicss Hay4nuTCst:

CBO60):[HO OICPUPOBATH OCHOBHBIMHU IMMOHATUAMU CTECPCOMETPHU IIPHU PCUICHUU 3a/la4 U
IIPOBEICHUH MAaTEMAaTUYECKUX PACCYKICHUM;

IIPUMCHATb aKCUOMBI CTEPEOMETPUHN U CIICACTBUA U3 HUX IIPU PECHICHUN T'€OMCTPUUCCKUX 3aJiay;
KJIacCU(pHUIMPOBATh B3aUMHOE PACIIONIONKEHUE MPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, NPSAMBIX H IIJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONIEPUPOBATH IMMOHSTUSMH, CBSI3aHHBIMU C YTIIAMHU B IPOCTPAHCTBE: MEXY TPSMBIMH B
IIPOCTPAHCTBE, MEXKY MPSMOM U INIOCKOCTBIO;

CBO60}IHO OIICPUPOBATH NOHATHUAMH, CBA3AHHBIMU C MHOT'OT'paHHUKaAMMU,

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BH/IBI MHOTOTPAHHHUKOB (TMIPH3Ma, MUPAMU/IA, MPSIMOYTONBHBIN
napajuiesenuIies], Kyo);

KIacCUpHUIMPOBATh MHOTOTPAHHUKY, BEIOUPAsi OCHOBAHHUS JJIS KiTacCU(DUKAIIIN;

CBOOOJIHO ONEPUPOBATH TTOHATUSIMHU, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB TUIOCKOCTHBIO;
BBIMOJTHATH NapaJlIeTbHOE, IICHTPAIbHOE U OPTOTOHAILHOE MMPOEKTUPOBaHUE (DPUTYD Ha MIIOCKOCTD,
BBITIOJTHSATH N300pakeHUs (PUTYp Ha ILIOCKOCTH;

CTPOUTH CCUYCHUA MHOT'OI'PAHHUKOB pa3JIMYHBIMU METOAAMU, BBIIIOJIHATDH (BI)IHOCHI)IC) IIJIOCKHE
YEPTEXKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIISTH TUIONIAU MIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, ITUPaMKIa), FTEOMETPUICCKUX TEI
¢ IpuMeHeHHeM hopMYIT;

CBOOOJIHO ONIEPUPOBATH OHATUSIMHU: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI;

CBOOOJIHO ONIEPUPOBATH TOHATUSIMH, COOTBETCTBYIOLIMMH BEKTOPaM U KOOPJIMHATAM B
MPOCTPAHCTBE;

BBITIOJHATD JCHCTBUS HaJl BEKTOPaMHU;

peliaTh 3a7aYu Ha J0Ka3aTeIbCTBO MATEMAaTUYCCKUX OTHOIICHUI U HAXOXKICHUE T€OMETPUICCKUX
BCJIMYUH, IPUMCHAA N3BECTHLIC MCTO/bI IIPU PCHICHUU MAaTECMAaTUYCCKUX 3a/la4 NOBBIIICHHOT'O 1
BBICOKOT'O YPOBHSI CJIOXKHOCTH;

MPUMEHSTH POCTEHIIINE TPOTPAMMHBIE CPEJICTBA U SJICKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
MIPU PEIICHUH CTEPEOMETPUIECKUX 3a/1ay;

M3BJICKaTh, MPEOOPa30BBIBATL K HHTEPIIPETUPOBATH HHOOPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTpudeckux QUrypax, mpeCTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

MPUMEHSTh TOJTyUYeHHbIC 3HAHWS HA MTPAKTHUKE: CPABHUBAThH U AHATIM3UPOBATh PEAIbHbBIC CUTYAIlUH,
MPUMEHSTh U3YUYCHHBIC MOHSITHS B IIPOIIECCE MOUCKA PEIICHHUS] MATEMATHYECKH
c(hopMyTHPOBAHHON NIPOOJIEMBI, MOJCIUPOBAThH PEAbHBIC CUTYAIIUH HA A3bIKE TCOMETPHH,
MCCIICZIOBATh TIOCTPOCHHBIE MOJICIH C UCIIOIb30BAHHEM IT'€OMETPUYCCKUX ITOHSITHIA U TEOPEM,
amnmapara anreOphl, penarh IPAaKTHUECKUE 3a7[a4uk, CBI3aHHBIC C HAXO0XKICHUEM FeOMETPHUYCCKUX
BEJTMYHH;

HUMETh TPEJICTaBIICHHS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHN KaK COCTABHOM YacTh
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K koniy 11 xinacca oOydaronuiics HayqYuTCs:

CBOOOJTHO ONIEPUPOBATH MOHITUSMH, CBI3aHHBIMU C LIMIIMHAPHYECKON, KOHHYECKOH 1
cepuiecKoil TOBEPXHOCTSAMH, OOBIICHATH CIIOCOOBI TIOTYyUEHHS;

OTIepUPOBATH MOHATHSIMH, CBI3aHHBIMH C TeJaMHU BpPAIICHUS: IUIMHIPOM, KOHYCOM, chepoii U
IapOM;

pacrio3HaBaTh Tena BpamieHus (QUIMHIP, KOHYC, cepa U map) U 0OBACHITH CIIOCOOBI MOTyYEeHHUS
TEJ BpallCHUS;

KJIacCU(pHUIHUPOBATh B3aMMHOE PACIIONOKEHUE chepbl U IIOCKOCTH;

BBIYUCIISTH BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPalleHUs, 00BEMBI U IIOMIA M
MOBEPXHOCTEW MHOTOTPaHHUKOB U TEJ BPALICHUS, TEOMETPHUUYECKHX TeJl C TPUMEHEHHEM hopmyT;
CBOOOJTHO ONIEPUPOBATH TIOHITUSMH, CBI3aHHBIMH C KOMOWHAIIMSIMU TEJ BPAIICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U ONMMCaHHBINA OKOJIO cdepsl, cdepa,
BITMCAaHHAsi B MHOT'OTPaHHUK HMJIM TEJIO BPALICHUS;

BBIYUCIISITH COOTHOILLIECHHUS MEKAY IUIOMAASIMU IIOBEPXHOCTEH 1 00bEMaMH IOJOOHBIX TET;
n300paxarth U3y4aeMble QUTYPBI, BBIOIHATH (BHIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX UTYD: BUJ CBEPXY, COOKY, CHH3Y, CTPOMTH CEUCHHUS TEJl BpAILICHHS;
W3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BEIBATH HH()OPMAIIHIO O TPOCTPAHCTBEHHBIX



TeOMEeTPUIECKHX (PUTypax, MPEACTaBICHHYIO Ha YepTek)axX U pUCYHKAX;

CBOOO/IHO OTMIEPUPOBATH OHATHEM BEKTODP B IPOCTPAHCTBE;

BBITIOJHST OTEpaIH HaJl BEKTOPAMHU;

3a7aBaTh MJIOCKOCTh YPaBHEHHEM B JICKAPTOBOM CHCTEMe KOOPAMHAT;

peuiaTtb rcOMETPUYCCKUEC 3a/la4r Ha BBIYUCIICHUE YIJTIOB MCXKIAY MMPAMBIMU U INIOCKOCTAMU,
BBIYUCJICHHUEC paCCTOﬂHI/Iﬁ OT TOYKH OO0 INIOCKOCTH, B LI€JIOM, HA IPUMEHCHUE BEKTOPHO-
KOOPAMHATHOTO METO/Ia TP PEIICHUY;

CBOOOJIHO ONIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMH C JIBIDKEHUEM B TPOCTPAHCTBE, 3HATH CBOWCTBA
JIBMOKCHMI;

BBITIOJTHSATH N300paKeHUsI MHOTOTPaHHUKOB M TEJI BPAILICHUS MPU IMapaJlIeIbHOM MEPEHOCE,
HEHTPATBHON CUMMETPUH, 3€PKATHOW CUMMETPHH, TIPH MTOBOPOTE BOKPYT MPSMOIA,
peoOpa3oBaHus OO0,

CTPOUTH CEYCHUSI MHOTOTPaHHUKOB M TEJ BPAIlEHH: CEUeHHS MWIHHPA (TTapaiesHO U
MIEPIICHANKYJIISIPHO OCH), CEUYEHUs KOHyca (IapajuiebHble OCHOBAHHUIO U MIPOXOIAIINE Yepe3
BEPILMHY), CEUYEHHS 11apa;

HCIIOJIB30BAaTh MCTOABI ITIOCTPOCHUSA CEUCHUIL: METO/J CJICA0B, METOA BHYTPECHHETO
MPOCKTUPOBAHMS, METOJ] IEPEHOCA CEKYILEH IIOCKOCTH;

JTOKa3bIBaTh TEOMETPUUICCKHIE YTBEPKICHUS;

MIPUMEHSTH TeOMETpHUecKre (HaKThI IS PEHICHUS CTEPEOMETPHUECKUX 3a/1a4, TIPEIIOararoIix
HECKOJIFKO IIaroB PEUICHMsI, €CJIM YCIOBHS TPUMEHEHH 3a/IaHbI B IBHOH 1 HESIBHOU (opMe;
pemaTs 3aa9i Ha J0Ka3aTeIhCTBO MATEMAaTHIECKUX OTHOIICHUNA U HAXOXKICHNE T€OMETPHIECKIAX
BEJIMYHH;

IIPUMEHATE IPOrpaMMHBIE CPELCTBA U DJIEKTPOHHO-KOMMYHHKAITHOHHBIE CUCTEMBI IIPU PEILIEHUN
CTEPEOMETPHUYECKHX 3a/1a4;

MIPUMCHSTH ITOJIYUYCHHBIC 3HAHUA HAa IPAKTHUKE: CPAaBHHUBATh, aHAJIM3UPOBATh U OLICHUBATh
PCAJIbHBIC CUTyalluH, IPUMECHATH U3YUCHHBIC ITIOHATHUA, TCOPEMBI, CBOMCTBA B Impouecce nmorncKka
pellIeHus] MaTeMaTHIeCKU C(hOPMYITUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PealbHBIC CUTYAIIMH Ha
SI3BIKE TEOMETPHUH, UCCIIEIOBATH MTOCTPOSHHBIE MOJIENN C HCIIOJIE30BAHUEM T€OMETPHYECKUX
MOHATHH M TEOpeM, alnapara aareOpsl, pemaTh IpakTHIeCKHUe 3a7auu, CBsI3aHHbIE C
HaXO0XJICHUCM I'COMETPUICCKUX BEJINYNH,

HUMCTD IIPCACTABJICHUA 00 OCHOBHBIX dTamnax Pa3BUTHUA TCOMCTPUU KaK COCTaBHOM YacTH
(dyHAaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos
Ne i/t HaumenoBanue pasjeiaoB U TEM IIPOrPaMMBbI IEKTPOHHEIC (HGPOBLIC)
° pasi porp Beero KontponbHble IIpakTrueckue 0GPA30BATEINBHBIE PECYPCHI
paboTsI paboTHI
bubmnoreka LIOK
! Baenenue B crepeomeTpuio 23 ! https://lessonl._e[:du.m/02.3/ 10
) ]3321;1;4}:{60 fsgnonoxceﬂne MPSIMBIX B 6 1 Butmiorexa [IOK
poctp https://lesson.edu.ru/02.3/10
3 ITapammesHOCTD MIPSAMBIX U INIOCKOCTEH B 3 bubmmoreka [IOK
POCTPAHCTBE https://lesson.edu.ru/02.3/10
4 [lepieHANKyISIPHOCTH MPSMBIX U TUIOCKOCTEH B 75 bubmorexa LHOK
IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6mmoreka IJOK
> VIIBL H PACCTOSHIA 16 ! https://lesson.edu.ru/02.3/10
bu6mmoreka IJOK
6 MeororpanuicH 7 ! https://lesson.edu.ru/02.3/10
bu6mmoreka [JOK
7 Bexropet B npocTpascTse 12 https://lesson.edu.ru/02.3/10
2 [ToBTOpeHME, 000O0IIEHUE U CUCTEMATU3AIUS 5 5 Bbubauoreka [IOK
3HAHUH https://lesson.edu.ru/02.3/11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJTACC

KomnuuectBo yacos

OnekrpoHHbIe (LTH(POBHIE)

Ne i/t HaumenoBaHue pa3iesioB U TEM IPOrpaMMBbl Beero KOHTpOJIbHBIE I[IpakTiyeckue 0Gpa3oBATETLHbIC PeCyPCHI
paboThI paboThI
Bubmuoreka IJOK
1 AHAIHTICCKaT TCOMETPHA 15 1 https://lesson%du.ru/OZ.3/ 11
) [loBTopenue, 0600IIEHNE U CHCTEMATH3AIHS 15 1 Bubmuorexa LJOK
3HAHUN https://lesson.edu.ru/02.3/11
n bubnuoreka I[{OK
3 O65.EM MHOTOrPaHEMKA 17 1 https://lesson.edu.ru/02.3/11
4 Tena BpauieHus 24 1 Bubnuoreka IJOK
https://lesson.edu.ru/02.3/11
5 [Inomaan noBepXxHOCTU ¥ 00BEMBI KPYTIIBIX TeT | 9 1 bubmorexa TIOK
https://lesson.edu.ru/02.3/11
bubmmoreka IJOK
6 Jlpwxenns > ! https:/lesson.edu.ru/02.3/11
7 IToBTOpEeHME, 0000IICHNE W CUCTEMATH3AITHS 17 ) bubmmoreka [IOK
3HAHUHI https://lesson.edu.ru/02.3/11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

PABOYAS [IPOTPAMMA YYEBHOT'O KYPCA
«BEPOSITHOCTH U CTATUCTHKA»
(YTJIYBJIEHHBIN YPOBEHD)

(ID 1136942)

TTOSICHUTEJIbHA ST 3AITICKA

Y4eOHslii Kypc «BeposiTHOCTb U CTATUCTHKAY YTIyOJIEHHOTO YPOBHS SIBJISETCS MPOJIOJKEHUEM U
PasBUTHEM OJHOMMEHHOTO y4eOHOTO Kypca yriryOJaEHHOTO YPOBHS Ha YPOBHE CpPEJHEr0 O0IIEero
oOpa3oBaHus. YUeOHBII KypcC NMpeaHa3HadyeH it ((OpMUPOBAHUS Y 00yUJaIOMINXCS CTATUCTHYECKON
KyJbTYpbl U TIOHUMaHUS POJI TEOPUU BEPOSTHOCTEH KaK MAaTEMaTHUECKOTO HHCTPYMEHTA IS U3yUEHUS
CITy4aifHBIX COOBITHH, BETMYHH U MporieccoB. [Ipu u3ydyeHnn Kypca oboraiaroTcs NpeacTaBIeHHs
00ydaronmxcst 0 METOJaX UCCIIEA0BaHUS H3MEHUNBOTO MHUPA, Pa3BUBAETCS TOHINMAaHNE 3HAYUMOCTH U
OOIITHOCTH MaTeMaTHYECKUX METOI0B ITO3HAHMS KaK HEOThEMJIEMOH YacTH COBPEMEHHOTO €CTECTBEHHO-
HAyYHOT'O0 MHUPOBO33PEHHUS.

CopneprxaHre y4eOHOTO Kypca HallpaBJIeHO Ha 3aKperieHHe 3HaHWH, MOYyYEeHHBIX MIPY U3YUEHUH Kypca
Ha YpOBHE OCHOBHOT'O 0011er0 00pa30BaHus, M Ha pa3BUTHE NMPEICTABICHUHA O CIyYaHBIX BEIHIUHAX U
B3aMMOCBS3AX MEKIY HUMH Ha BaXKHBIX IPUMEPAX, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y o0ydarommxcs 10KHO cOPMUAPOBATHCS IIPEACTaBICHHE O Hanboiee
YHOTPEOUTENBHBIX B OOIINX MAaTEMaTHIECKUX MOJIEIISX, UCTIOIb3yEMBIX JIsI OTIMCAHUS
AHTPOTIOMETPUIECKHX U JIeMOrpaUIecKIX BEIMYHH, TOTPEITHOCTEH B pa3InyHbIe pO/ia U3MEPEHUSX,
JUTMTENTLHOCTH 0€30TKa3HOM paboThl TEXHUYECKHX YCTPONCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U
NpOLIeCCOB B o01IecTBe. YUeOHbIH Kypc siBisieTcs: 6a30i 111 OCBOCHHSI BEPOSTHOCTHO-CTATUCTUIECKUX
METOJI0B, HEOOXOAMMBIX CTEIHAINCTaM He TOJIFKO HH)KEHEPHBIX CIIEUANBHOCTEN, HO TaKKe
COLIMATBHBIX U TICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAUUTEIHHOMN
Mepe HCIOJB3YIOT anmapaT aHanu3a 0oJIbIIUX AaHHBIX. LleHTpabHyI0 4acTh yueOHOro Kypca 3aHuMaeT
obcyxeHne 3akoHa OONBIIHX Yrcel — (PyHIaMEeHTAIbHOTO 3aKOHA TPHUPOIbl, IMEOIIETO
MaTeMaTHYECKyI0 (hopMaIH3alHIo.

B cooTBeTCTBHH C yKa3aHHBIMH LETSIMHU B CTPYKTYpe yueOHOro Kypca « BeposiTHOCTD M cTaTHCTHKa» Ha
yrayOIEHHOM YPOBHE BBIJICNICHBI OCHOBHBIE COJlepKaTebHble THHUN: «CydaifHble COOBITHS U
BeposATHOCTH» U «CirydaifHbIe BETMYMHBI ¥ 3aKOH OOJBIITUX YHCET.

[ToMUMO OCHOBHBIX JIMHUH B yueOHBIH KypC BKIIOUYEHBI JIEMEHTHI TEOPHH TPadoB ¥ TECOPUU MHOXKECTB,
HEOOXOMMBbIE 15 IIOJIHOLEHHOTO OCBOCHHUSI MaTepralla JaHHOTO Y4eOHOro Kypca U CMEXHBIX
MaTeMaTHYeCKNX y4eOHBIX KypCOB.

Conepxanne muHuN «CiaydaiiHble COOBITHS K BEPOSITHOCTHY CITYXKHT OCHOBOH It (JOPMUPOBAHHUS
MIPEJICTaBJICHUI O pacIpe/eIeHUH BEPOSITHOCTEN MEXy 3HAUEHUSAMH CIIy4aliHBIX BEIMYMH. BaxHyo
YacTh B ATOH COAEpIKATENbHON TMHIH 3aHUMAET H3YUSHHE T€OMETPUIECKOTO i OMHOMHUAITEHOTO
pacnpeneneHuil 1 3HaKOMCTBO C UX HENPEPBIBHBIMU aHAJIOTaMU — [T0Ka3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneneHUsIMH.

Tewmsbl, CBSI3aHHBIE C HEMTPEPBIBHBIMY CITYyYalHBIMH BETMUMHAMU U PACIIPENIEIEHUSAMH, aKIIEHTUPYIOT
BHUMaHHE 00yJaloNuXcs Ha OMUCAHNY U U3YUSHHUH CITYYalHBIX SIBICHUH C TOMOIIBIO HETIPEPHIBHBIX
¢yukuit. OCHOBHOE BHUMaHUE YAEISIETCS MOKa3aTeIbHOMY H HOPMaIbHOMY paclpe/elICHHsIM.

B yueOHOM Kypce npeaycMaTpUBaeTCs O3HAKOMUTENFHOE U3YUEeHHUE CBSA3U MEXKIY CITydaiHbIMH
BEJIMYMHAMHY U OTIMCAHHUE dTOU CBSA3H C TIOMOIIBI0 KO3 PHUIIMEHTa KOPPETAIMH U €T0 BBIOOPOYHOTO
aHayiora. JTH 3JIEMEHTHI COJIEpKaHMsI pa3BUBaAIOT TeMy «/luarpaMMbl paccenBaHU», N3YYEHHYIO Ha
YpOBHE OCHOBHOTO 0011[ero 00pa3oBaHMs, 1 BO MHOT'OM OIHPAIOTCS Ha CBEICHUS U3 KypCOB alreOpsl U
T€OMETPUHU.

Emé ogun anemMeHT coaepkaHus, KOTOPBIM MpeuiaracTcsl Ha 03HAKOMUTEIBHOM YPOBHE —
MOCTIEIOBATENFHOCTD CITy4YaifHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIIMX B €IUHHUILY BPEMEHH.
O3HaKOMJIEHHE C paclpeieIeHHEeM BEPOSITHOCTEH KOJMUECTBA TAKMX COOBITHI HOCUT pa3BUBAIOLIUHA
XapaKTep U ABJSAETCS aKTyalIbHBIM IS OyAyIHX aOUTYPHUEHTOB, MOCTYIAIOIINX Ha yaeOHbIe
CIEIMATFHOCTH, CBA3aHHbIE C OOIIIECTBEHHBIMU HayKaMH, IICUXOJIOTHEN U YIIpaBIeHUEM.

Ha nzyuenne yueOHOTO Kypca « BeposiTHOCTD M CTaTUCTHKa» Ha YriyOJIEHHOM YpOBHE OTBOIUTCS 68
gacoB: B 10 kiacce — 34 waca (1 gac B Heaemo), B 11 kimacce — 34 gaca (1 9ac B HEIEIIO).



COJEPXXAHUME OBYYEHUA
10 KJITACC

I'pad, cBs3ubI rpad, myTu B rpade: nukisl 1 nend. CteneHsb (BaJICHTHOCTh) BepIIMHEL [ 'padsr Ha
IJIOCKOCTHU. JlepeBbs.

Crny4aliHble 9KCIIEPUMEHTHI (OTBITH) U CIy4aifHble COOBITUS. DJIeMEHTapHbIE COOBITHS (MCXObI).
BeposTHOCTB ciiyyaiftHOTO COOBITHA. BIM30CTh 4acTOTHI M BEpOSITHOCTH cOOBITH. CiTydaifHbIE OMBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMM.

Omnepaliny HaJi COOBITHSMHE: IIEpeCceYCHIe, 00bCIUHCHHE, IIPOTHBOIIOIOKHBIC COOBITHS. JluarpaMmbl
Oiinepa. PopMmysa cIOXKEHHUs BEPOATHOCTEH.

Yca0BHAs BEpOATHOCTh. Y MHOKEHHE BEpOsTHOCTEN. JlepeBo ciyyailHoro skcnepuMenta. @opmyna
moytHOH BeposTHOocTH. Dopmyra batieca. HezaBucuMbie cOOBITHS.

Bunapusblil cyyaiiHbIil onbIT (MCIIBITaHUE), yelleX U Heyaaua. HesaBucumele ncnsitanus. Cepust
HE3aBUCHUMBIX UCTIBITAHUH 70 epBoro ycnexa. [lepecraHoBku u hakropuain. Yucno coueTaHui.
Tpeyromnpauk [lackans. @opmyna 6maOMa HproToHa.

Cepust He3aBUCUMBIX UcTbITaHUN bepHysmu. CirydaifHbi BEIOOp M3 KOHEYHOH COBOKYITHOCTH.
Crnyuaitnas BennunHa. Pacnipenenenue BepostHocTel. Jlnarpamma pacnpenenesus. Onepannu Hal
CIIy4alHBIMM BeIM4MHaMu. buHapHas ciydaiiHas BennduHa. [IpuMeps! pacnipeeneHuil, B TOM 4Hcie
reoMeTpruiecKoe 1 ONHOMHUATBHOE.

11 KJITACC

CoBMecTHOE pacnpeesieHue AByX Cly4JalHbIX BeInunH. He3aBucumeble cirydaiiHble BETHMIHHBL
Martemarudeckoe OXHIaHue cly4yailHON BeIMYHUHbI (pactpeneneHus). [Ipumeps! mpuMeHeHus
MaTeMaTH4YeCKOTO OXKUAaHUs (CTpaxoBaHue, JoTepes). MaTeMaTHyecKoe 0KuAaHue OMHAPHOM
CIIy4aiHOM BETMYNHBL. MaTeMaTH4ecKoe 0KHaHNe CyMMBI CITy4ailHbIX BEIMYNH. MaTemaTndeckoe
0KHJIaHUE TEOMETPUIECKOTO0 U OMHOMHAIIEHOTO PACTIPECIICHUN.

Jucnepcus v cTaHAapTHOE OTKIOHEHUE CIy4YaliHON BEMUYUHEI (pacnpeaeienus). Jucnepcus OnHapHOH
CITy4aiHOM BeTMYMHBL. MaTeMaTHYecKoe 0KHaHie MPON3BEACHHS U AUCIIEPCHS CYyMMBI HE3aBHCHMBIX
cilydaiiHbIX BenuuuH. Jlucnepcus u cTaHIapTHOE OTKJIOHEHHE OMHOMUAJIBHOTO PACIIPEIEIEHUS.
Jucnepcust 1 cTaHIapTHOE OTKJIIOHEHUE M€OMETPUYECKOTO PACIIPEEIICHHUS.

HepagenctBo Yebbimuésa. Teopema Yebpimésa. Teopema bepaymnn. 3akon 60nbImINX YHCe.
Br16opouHsIit MeTO McciiemoBanuil. BeiOopouHsle XapakTepucTuku. OIeHUBaHNE BEPOSITHOCTH COOBITHS
M0 BEIOOPOYHBIM JIaHHBIM. [IpoBepKka MpOCTEUIMX THITOTE3 C IIOMOIIBIO0 U3YUSHHBIX paclpe/elICHHN.
HenpepsiBHBIE city4aiinble BeTHUUHBIL. [IpuMepbl. @yHKIMS MIIOTHOCTH BEPOSITHOCTH paclpeieieHHUs.
PaBHOMEpHOE pacIipesieneHne 1 ero CBOMCTBa. 3afauu, MIPUBOIAIINE K TOKa3aTEIbHOMY
pacipenencHuro. 3a1a4n, IPUBOASIINE K HOPMaIbHOMY pacnpenencHuto. OyHKuus mIoTHOCTH
BEPOSTHOCTH MOKA3aTeIbHOTO pacnpeaecHus], QyHKINS TTIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO
pacupeaeneHust. OyHKINS IVIOTHOCTH U CBOWCTBAa HOPMAJILHOTO PACIIPEEICHNUS.
ITocnenoBaTenbHOCT OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1a4n, IPUBOISIINE K PACHPEAETICHUIO
IlyaccoHa.

KoBapuauus n1Byx ciny4aiHbix BeinurH. Kosduuuent nuneiinoi koppesiunu. CoBMeCTHBIE
HaOIroIeHNs ABYX BennurH. Beibopounslil koadduuuent xoppensauun. Paznnune Mexny IuHEHHOH
CBSI3bI0 U IPUYHUHHO-CIIEICTBEHHOU CBs3b10. JIMHElHas perpeccusi, METO[ HAMMEHBIINX KBaIpaTOB.



IJTAHMPYEMBIE PE3VJIbTATbI OCBOEHIS YYEBHOI'O KYPCA «BEPOSTHOCTD 1 CTATUCTHUKA»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATHI

1) rpakIaHCKOTO BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh TPAKAAHCKON MO3UIMK O0YYAIOLIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOT'O YIEHA POCCHICKOTO
00111eCTBa, IPEJICTABICHNE O MATEMAaTHUYECKUX OCHOBAX ()yHKIIMOHUPOBAHUS Pa3INYHbBIX CTPYKTYD, SBICHUH, IpOLEayp
rpaxxJaHCKoro o0miecTBa (BHIOOPHL, OMPOCH! H APYTOe), YMEHHE B3aUMOICHCTBOBATH C COIIMANbHBIMU HHCTHTYTAMH B
COOTBETCTBUH C UX QYHKUUSIMH U Ha3HAUCHHUEM;

2) IaTpUOTUYECKOr0 BOCIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOM IPayKAAHCKON HICHTHYHOCTH, YBaXKCHHUS K MPOIUIOMY H HACTOAIIEMY POCCHICKOMH
MaTeMaTHKH, IEHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSAM POCCUHCKHX MaTeMaTHKOB U POCCUMCKON MaTeMaTHYeCcKOi
ILIKOJIBI, UCTIOJIB30BaHME 3TUX AOCTH)KEHUH B APYTHX HAYKaX, TEXHOJOTHUAX, Chepax SIKOHOMHKH;

3) TyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHUS:

0CO3HaHUE JYXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MTOBEJICHUS, CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUI HayKH U JESTENbHOCTBIO YUEHOTO, OCO3HAHHE
JIMYHOT'O BKJIaJa B IOCTPOEHUE yCTOWYMBOTO OYIyILIEro;

4) 5CTETUIECKOTO BOCTIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAst 3CTETUKY MaTeMaTH4eCKuX 3aKOHOMEPHOCTeH, 00BEKTOB, 3a1a4, peICHNH,
paccy>kKaeHuH, BOCIPUUMUYUBOCTh K MaTEMAaTHYECKUM aclleKTaM Pa3INuHbIX BUIOB HCKYCCTBA,;

5) (pU3UIECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTHUECKIE 3HAHUS B MHTEpEcax 3/I0pOBOTO U Oe30macHOro oopasza
HU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[I0POBBIO (310pOBOE MUTAaHUE, COANAHCUPOBAHHBIN PEKUM 3aHATHH U
OTABIXa, peryisipHast GU3N4ecKasi aKTUBHOCTh), PU3MUECKOE COBEPIIEHCTBOBAHNE TIPH 3aHATHSIX CIIOPTHBHO-
03/I0POBUTENBHON JeSITETbHOCTHIO;

6) TPYIOBOTO BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYJOI00US, HHTEPEC K Pa3IMIHBIM cdepaM MpodeccnoHaANbHON
NeSITETFHOCTH, CBA3aHHBIM C MATEMATHUKOHN U €€ MPUIIOKEHUIMH, YMEHHE COBEPIIaTh OCO3HAHHBIN BRIOOp OymyImei
npodeccuu U peau30BhIBaTh COOCTBEHHBIC KU3HEHHBIE IUIaHbI, TOTOBHOCTH M CIOCOOHOCTh K MaTEMaTHYECKOMY
00pa30BaHUIO 1 CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B PELICHUH
MIPAaKTUYECKUX 33134 MAaTeMaTHYECKON HAIPaBIEHHOCTH;

7) DKOJIOTHYIECKOTO BOCTIUTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTUUECKOH KyJIbTYPbl, HIOHUMAaHUE BIHMSIHUS COLIMAIbHO-9KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHME IIPUPOIHON M COLMAIBHOMN Cpelibl, OCO3HAHHUE ITI00aJbHOI0 XapaKTepa SKOJIOTHUECKUX MPo0diieM,
OpHEHTAaLMs Ha MPIMEHEHNE MaTeMaTHUeCKUX 3HAHNHN ISl PEIIeHNs 3a7a9 B 00JIaCTH OKPY KaIOIIeH CpeIbl,
IUTAHHPOBAHHUE MOCTYIKOB M OLIEHKU MX BO3MOXHBIX MTOCIEACTBUMN AJIS1 OKPYIKaIOIIEeH CpeIbl;

8) LleHHOCTH HAayYHOT'O TTO3HAHMUS:

c(OpMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM
MPaKTUKH, MOHUMaHNWE MaTeMaTHUECKON HayKH KaK c(epbl YeJIOBEUECKON AATENFHOCTH, 3TAOB €€ Pa3BUTHS U
3HAYMMOCTH JUIsl pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUE SA36IKOM MaTEMaTHKH ¥ MaTEMAaTUYECKON KYJIbTYpOH Kak
CPEACTBOM IIO3HAHMS MHPA, TOTOBHOCTh OCYILECTBIIATH IIPOCKTHYIO U UCCIEI0BATENBCKYIO AEATEIbHOCTD
VHAWBHUIyaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3VYJIBTATHI

[To3HaBaTenbHBIE yHUBEPCANbHBIE YYeOHbIE JCHCTBUS

ba3zoBeie noruyeckue AecTBUS:

BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKA MAaTEMaTHIeCKUX 00BEKTOB, MOHATHH, OTHOIIEHUH MEXKAY
MOHATHSIMHU, (POPMYITHPOBATEH ONPE/ICICHUS MOHATHH, yCTaHABIMBATh CYIIECTBEHHBIHN MMPH3HAK KIaCCUPHUKALINH,
OCHOBaHUsI U1l 0000ILECHHS M CPABHEHHS, KPUTEPUH ITPOBOJMMOTO aHAIIN3a;

BOCIIPHHUMATH, (POPMYJIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YyTBEPAUTEIbHbBIC U OTPULATENIbHBIC, CAMHUYHEIC,
YJacTHBIC U OOIINE, YCIOBHBIE;

BBISIBIISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS B (paKTax, AaHHBIX, HAOIIOJCHUIX U
YTBEP)KIACHUSX, IpeAIaraTb KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA;

JieTIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€AYKTUBHBIX M HHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH
10 aHAJIOTHH;

MPOBOJHUTH CAMOCTOSATENBHO JOKA3aTeILCTBA MATEMAaTUUECKUX YTBEPKACHHH (TIPSIMBIE U OT MPOTHUBHOTO), BHICTPANBATh
apryMeHTalMI0, IPUBOAUTE IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOIbI;

BBIOMpATH crioco0 pereHus yueOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BEIOMpATh Hanbomee
MOIXOIAMINN ¢ yYETOM CaMOCTOSITETILHO BBIICTICHHBIX KPUTEPUEB).



bazoBric nccaenoBaTeIbCKUE JCHCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIIE0BATEIbCKHI HHCTPYMEHT MMO3HaHUS, (DOPMYIHPOBATh BOIPOCHI, (PUKCHPYIOIINE
MIPOTUBOpEYHNE, MPOOIEMY, YCTaHABIIUBATh KICKOMOE U JIaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO
MO3ULIMIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSTEIHHO CIIAHUPOBAHHBIN SKCTICPUMEHT, UCCIICIOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH
MATEMATHUYCCKOT' O O6T>CKT3, SABJICHUS, HpOHCCCﬁ, BBIABJICHUIO 3aBI/ICI/IMOCTeI\/'I MC)KILy O6’b€KTaMI/I, SABJICHUSIMU,
MIPOIECCAMU;

CaMOCTOATEIHHO (POPMYITHPOBATH 0OOOIIICHIS M BRIBOBI ITO pe3yiIbTaTaM MPOBEAEHHOTO HAOTIOACHS, HCCIICIOBAHNSI,
OLICHHMBATH JIOCTOBEPHOCTH TIOJIyUYEHHBIX Pe3yJbTaTOB, BEIBOJOB U 0000IICHNUH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE NPOIECCA, a TAKXKE BBIABUTATDH MPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ nnpopmarueii:

BBISBJISITH JICPUIMTHI HH(OPMAIUH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMIPOC U IS PEIICHUS 3a/1a4H;

BEIOMpATh WH(GOPMAITUIO M3 HCTOYHUKOB Pa3IUYHbIX THIIOB, aHAJTH3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETHPOBATH
HH(pOPMAITHIO Pa3IMIHEIX BUIIOB M (OPM IIPEICTABICHHUS;

CTPYKTYPHPOBaTh UH(OPMAITUIO, PEICTABIISITH €€ B pa3IMUHBIX (hopMax, WIUTFOCTPUPOBATH rpaduyuecky;

OIIEHUBATh HAJIEKHOCTh HH(OPMAITHH IO CAMOCTOSTEIHFHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KommyHHKaTHBHBIE yHUBEpCAbHBIE yueOHbIe NeiCTBUA

OOG1enue:

BOCHIPUHUMATH U (POPMYITUPOBATH CYXKICHHS B COOTBETCTBHHU C YCIOBHUAMHM U LEISIMU OOIIEHHS, SICHO, TOYHO, TPAMOTHO
BI)Ipa)KaTI) CBOIO TOT-IKy 3peHI/I$[ B YCTHI)IX " IMMMCBMCHHBIX TCKCTaX, 1aBaTh IOACHCHHS 110 XO)Iy peHIeHI/IH 3aga4u,
KOMMEHTHPOBATh IOJIYUYEHHBIN PE3yNbTaT;

B X0J1¢ 00CY)X/ICHHUS 3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMOU TeMbI, TIPOOJIEMBI, pelacMOo# 3a1a4uH, BEICKa3bIBATh
HJIeH, HAIlEJICHHBIE Ha TIOUCK PEIIEHMsI, COIIOCTABIATh CBOU CYKICHHUS C CY)KIEHUAMU APYTHX YIaCTHUKOB IHAJIOTA,
00HapYKMBAThH Pa3InUIKe M CXOACTBO TO3UIHIHA, B KOPPEKTHOH (hopme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHHS;
MPECTABIATH PE3YJIbTATHI PEIICHHUS 331auH, SKCIICPUMEHTA, UCCIICI0BAHS, TIPOCKTA, CAMOCTOSTEILHO BHIOUPATh
(bopMar BBICTYIICHHsS C YUETOM 33144 MPE3CHTAIMH U OCOOCHHOCTEH ayTUTOPHH.

PerynstuBHbIe yHUBEpCaNbHbIC Y4eOHBIE JEHCTBUS

Camoopranuzanus:

COCTaBJISATH TUIAH, AITOPUTM PEIISHHS 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHUS C YIETOM HMEIOIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOW MHPOPMAIIHH.
CaMOKOHTPOJIb, SMOLIMOHATBHBIN MHTEIIIEKT:

BIIA/IETh HABBIKAMH TIO3HABATEIHHOMN pe(hIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI U MBICTUTEIHHBIX ITPOIIECCOB,
WX pe3yJbTaToOB, BIAJETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U Pe3yibTaTa perIeHus
MaTeMaTH4YeCcKOH 3ajjaun;

NPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELLICHUU 33Ja4l, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAl/ICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LIEIH U YCIOBUAM, OOBSICHATh IPUYHHBI TOCTHXEHHS WM HEAOCTIKEHUS
Pe3yAbTATOB AEATENLHOCTH, HAXOAUTH OMIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas JesATeNbHOCTD:

MMOHMMATh M UCIIOJIBE30BATh MPEUMYIIIECTBa KOMaHIHOW W MHIMBUAYaIbHOM paboTHI IPH pelIeHnH yueOHbIX 3ajad,
NPUHUMATH LIETb COBMECTHOM AEATENILHOCTH, TNIAHUPOBATh OPraHU3aIMI0 COBMECTHOM PalOTHI, pacipeaesiTh BUAbI
paboT, moroBapuBaThCs, 00CYKIATh MPOIECC U PE3YIbTAT PabOThI, 0000IIaTh MHEHHS HECKOJIBKIX JIFOIEH;
Y94acTBOBATh B TPYMIIOBEIX popMmax paboThl (00Cy)aeHwsI, 0OMEH MHCHHM, «MO3TOBBIC IITYPMBD» F HHBIE), BBHITIOJIHATD
CBOIO 4aCTh PabOThI M KOOPAWHUPOBATH CBOM JCHCTBHSI C IPYTMMH YIEHAMU KOMaH/Ibl, OLIEHUBATh KAUYeCTBO CBOETO
BKJIa/1a B OOLIMI IPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

[NPEAMETHBIE PE3VYJIBTATBI

K xontmy 10 ximacca oOydarommuiicss HAyIUTCS:

CBOOOJIHO OTIEpHPOBATH MMOHATUSAMHU: Tpad, TuTockuii Tpad, CBA3HBIH rpad, myTh B rpade, emb, UK, IEPEeBO, CTEIEHb
BEPILIHHBIL, IEPEBO CIYYallHOTO IKCIIEPUMEHTA,;

CBOOOZHO ONIEPHPOBATH MOHATUSIMHU: CITyYaiHbIM SKCIIEPUMEHT (OIBIT), CIy4aiiHOE COOBITHE, 3JIEMEHTapHOE CiTydaiiHOe
COOBITHE (3IEMEHTAPHBIA UCXO) CIIy4alHOI'O OIbITA, HAXOAUTH BEPOSITHOCTU COOBITUH B ONBITaX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHUSAMU;

HaXOJIUTh U POPMYITHPOBATH COOBITUS: TIepeceueHNe, 00beANHEHNE TaHHBIX COOBITHH, COOBITHE, TIPOTUBOIIOIOKHOE
JTAaHHOMY, UCIIOJIb30BaTh AWArpaMMBbl Disiepa, KOOPAUHATHYIO NMPSIMYIO [T PELISHUS 3a1a4, I0JIb30BaThCst GopMyIon
CJIO’KEHHUS BEPOSTHOCTEH ISt BEPOATHOCTEHN ABYX U TPEX CIydaiHbIX COOBITHH;

OTIEpUPOBATh NOHATHAMH: YCIIOBHASI BEPOATHOCTH, YMHOKEHHE BEPOSTHOCTEH, HE3aBUCHMBbIE COOBITHS, IEPEBO



CIIy4alfHOT0 SKCIIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITHH C IIOMOILBIO IPaBHUiIa YMHOKEHHS, I€PEBa CIIy4alHOTO
OTIBITA, UCTIONB30BaTh (YOPMYITY MOJTHOH BeposTHOCTH, popmyiy baiieca npu pemennu 3aiad, onpeaemsTh
HE3aBUCUMOCTh COOBITHH 110 (hOpMYJIe U 10 OpraHU3aLMK CIIyYaiHOTO YKCIIEPUMEHTA;

MIPUMEHSTh U3y4CHHBIE KOMOMHATOPHBIE (JOPMYJIBI IS IEPEUHCIICHUS 3JICMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITHH
CIIy4ailHOTO OIIBITA, PELICHUS 3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOZHO OTIEPHPOBATH MOHATUSIMH: OMHAPHBIN CITyYallHBINA ONBIT (UCTIBITAaHKE), YCIIEX U HEYylaua, He3aBUCHMBIC
WCTIBITaHUs, CePUs UCIIBITAHNH, HAXOIUTh BEPOSITHOCTH COOBITHI: B CEpUH UCTIBITAHUH 70 IIEPBOTO YCIEeXa, B CEPHU
WCIIBITaHu bepHyIuH, B OMBITE, CBI3aHHOM CO CITyYailHBIM BRIOOPOM M3 KOHEIHOW COBOKYITHOCTH;

CBOOOIHO OTIEPHPOBATH MOHATUSIMH: CITydaiiHasi BeTUUMHA, pacIpeielicHe BEPOSITHOCTEH, AUarpaMMa pactpeiesieHus,
OuHapHas ciTydaiiHas BeJIMUKHA, TeOMETpHUUecKoe, ONHOMHUABHOE pacipeaesicHHe.

K kontmy 11 ximacca oOygarommiicss HAyIUTCA:

OIIEPUPOBATh MOHSATHAMHU: COBMECTHOE paclpe/ielieHHE JIBYX CIyYalHbIX BEJIHMYHH, UCIIOIB30BAThH TAOIHUILY
COBMECTHOTO paclpe/ielIeHNs ABYX CIy4JaliHbIX BETMYUH /7S BBIJENEHUS pacipeaeseHus KaK01i BeNUYNHBI,
OIIpENETICHNS HE3aBUCUMOCTH CITyYalHbIX BEJTUYHH;

CBOOOJIHO OIIEPHPOBATH IOHATUEM MaTEMaTHYECKOTO OXKUAAHUS CIy4ailHON BEJIMYUHBI (PACIpPEAEICHuUs ), IPUMEHATH
CBOMCTBa MaTeMaTHYECKOTO OKUAAaHU IIPH PEIICHUH 33J]a4, BEIYUCISATh MaTEMaTHYECKOE 0KUAaHuEe OMHOMHAIBHOTO U
TFEOMETPUYECKOT0 PACIpEEICHUN;

CBOOOZHO OIIEPHPOBATH MOHATUSIMU: AUCIEPCHsL, CTAHAAPTHOE OTKIOHEHNE CIIy4aiHON BETUYMHBI, IPUMEHSTh
CBOICTBa ANUCIIEPCUU CITy4aifHOW BETMYUHBI (pacrpeaeseHns) IpY PEeIeHUH 3a1a4, BEIYUCIAT IUCIEPCHIO U
CTaHAAPTHOE OTKJIOHEHHE F€OMETPHUUECKOr0 1 OMHOMHAIBHOTO PaclpeAeIeHuil;

BBIYUCIISITH BEIOOPOYHBIE XapaKTEPUCTHKH MO JaHHOH BHIOOPKE M OLICHUBATh XapaKTEPUCTHKH I'€HEPAIbHON
COBOKYITHOCTH JTAHHBIX ITO BEIOOPOYHBIM XapakTepucTukaMm. OIeHNBaTh BEPOSATHOCTH COOBITHH U IPOBEPATH
MpOCTEeHIINE CTATUCTUYECKUE TUIIOTE3bI, OJb3YsICh H3YYEHHBIMH paclpeieIeHUIMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacoB
Ne i/ HanmenoBanue pa3aeiaoB U TEM IIPOTrPaMMBI K II OJIeKTPOHHBIC (L (POBEIC)
° pasj porp Beero OHTPOJIbHBIE paKTHYECKHE 0BPa30BATEBHBIE PECYPCHI
paboTHI paboTEI
1 DJIeMEHTHI TeOpHH TPpadoB 3 bubmmoreka [IOK
https://lesson.edu.ru/02.4/10
2 Crny4aliHble OTIBITHI, CITyYaifHbIC COOBITHS U 3
BEPOSITHOCTH COOBITHI Bubnmorexa LJOK
https://lesson.edu.ru/02.4/10
Onepanuu HaJi MHO)KECTBAMHU U COOBITHSIMU.
3 CJi0’)KeHHE U YMHOXKEHHUE BEPOSITHOCTEM. 5 bubmmoreka [IOK
YcnoBHas BEpOATHOCTE. HezaBuCHMEIE COOBITHS https://lesson.edu.ru/02.4/10
4 OJeMeHTbl KOMOUHATOPUKHU 4 1
Bbutnuoreka IJOK
https://lesson.edu.ru/02.4/10
Cepuu nociieIoBaTeIbHbIX UCTIBITAHUMN. bubmmoreka [IOK
5 Ucnwrranus bepuynmu. CygaiiHslii BEIOOD U3 5 https://lesson.edu.ru/02.4/10
KOHEYHOH COBOKYITHOCTH
6 CryJaitHple BEIMIMHBI U PacIIpeleeHuns 14 1 bubmorexa HOK
y pacripen https://lesson.edu.ru/02.4/10
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 0



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

11 KJTACC

KonmdectBo gacos
Ne /it HaumenoBaHue pa3esioB U TEM IPOrpaMMbl K II IneKTpoHHbIE (1dpoBELIC)
° Beero OHTPOJIBHHBIE paKTHIecKue 0GpPa3OBATEIBHBIE PECYCHI
paboThI paboThI
1 3aK0H OOJBIINX YHCEIT 5 bubmnoreka IIOK
https://lesson.edu.ru/02.4/10
2 DJIeMEHThl MAaTEMATHUYECKOU CTATUCTUKU 6 Bubmiorexa LIOK
https://lesson.edu.ru/02.4/10
HenpepriBHbIE ClTydaiiHble BETUYUHBI
3 (pactipenenenus), mokasarenbHOE U HOpManbHoe | 4 bubmmorexa LJOK
pacrpeneneHus https://lesson.edu.ru/02.4/10
4 Pacnipenenenue Ilyaccona 2
bu6bnuoreka IJOK
https://lesson.edu.ru/02.4/10
. bubmnoreka IIOK
5 CBsi3p MEXY CITy4aifHBIMU BEIUYMHAMU 6 https://lesson.edu.ru/02.4/10
6 O0001IeHNE U CUCTEMATH3alHs] 3SHAHUN 11 1 Egg:_l;l/?;esjn%gfm 102.4/10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0

PACCMOTPEHO na 3acenannu METOJUYECKOTO OOBEIMHEHNS yUUTeNel TyMaHUTapHOTO U UCKYCCTBOBeAUECKOTo nukia (rmpotokoi Nel ot 28.08.2024)
PykxoBomutens MO /A.M.I'epacumenko/
COI''TACOBAHO

3amecturens aupekropa nmo YBP/H.B. Kopurko/

JOKYMEHT ITOATBEPX/IEH OLIIT PYKOBOAUTEJIA YUPEXXIEHU A



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

