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(ID 495931)
«AJiredpa m Ha4YaJIa MATEMATHYECKOI0 AHAJIU3A. YTJIY0JIeHHbII YPOBEHb)
nJist odyyaromuxesa 10 — 11 kiaaccon

IosicHuTEeNLHAA 3aNIUCKA

VY4eOnblil Kypc «Anredpa U Havajga MaTeMaTUYECKOTO aHAIM3ay SBIACTCS OJHHUM U3
HauboJsee 3HaUMMBIX B MIPOrpaMMe CpeHero oOuiero o0pa3oBaHus, MOCKOIBKY, C OJHON
CTOpPOHBI, OH 00€CleYnBaeT UHCTPYMEHTAIbHYIO 0a3y AJi U3Y4YEHHS] BCEX €CTECTBEHHO-
Hay4YHbIX KYpCOB, a C JPYroll CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE M a0CTpPaKTHOE
MBIIUIEHHE OOYy4YalomMXCd Ha YPOBHE, HEOOXOAMMOM JJisi OCBOCHHS HMH(POPMATHUKH,
OOIIECTBO3HAHUSA, HCTOPHM, CIOBECHOCTH M JPYIMX IHUCUUIUIMH. B paMkax HaHHOTO
yueOHOro Kypca oOydyarouiecsi OBJa/leBalOT YHHUBEPCAIbHBIM SI3BIKOM COBpPEMEHHOU
HayKH, KOTOpas POpMyJIUPYET CBOU TOCTHKEHUSI B MaTEMaTUUYECKOH (opme.

VY4eOHblll Kypc anreOpbl M Hayajd MAaTeMaTHYECKOrO aHalli3a 3aKJIaJbIBAE€T OCHOBY
JUIS YCIIEUTHOTO OBJIQJICHUS 3aKOHaMU (PU3UKH, XUMHUHU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHJACHLUN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM JKHU3HHU, ITO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BATh HUX
JUIS JasibHEHIero oopa3oBaHusl U B MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBJIajcHUE
a0CTpaKTHbIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU ainreOpbl U MaTeMaTUYecKOro
aHaJli3a pa3BUBACT YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JOKa3blBaTh YTBEPXKACHHMSI C TOMOUIBI0 HWHIYKUMH W PACCykJaTh JEAYKTHBHO,
MCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIUI0, a0CTparupoOBaHUE U aHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xozne u3yudenust yueOHOro Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHAIU3a»
oOyuaroluecs: moJy4aroT HOBBIA ONBIT PELIEHUS] MPUKIAIHBIX 3a7a4, CAMOCTOSTEIbHOIO
IIOCTPOEHUSI  MATEMaTUYECKUX  MOJENEH  peaJbHbIX CHUTyallud, WHTEPIPETALUU
MOJIyYEHHBIX PEIICHU, 3HAKOMATCA C MPUMEpPaMU MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE M UCKYCCTBE, C BBLAAIOUIUMUCA MATEMATUYECKUMU OTKPBITUSMU U UX
aBTOPAMH.

VY4eOHbIi Kypc 007a/1aeT 3HAUUTENbHBIM BOCHUTATEIbHBIM MTOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4epe3 yueOHbI MaTepuall, CliocoOCTBYIOMIUM (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUA, TaK U uepe3 crneuuduky ydyeOHOM MeSITEebHOCTH, TpeOyromen
MPOJIOJKATENFHON KOHLEHTPAMM BHUMAaHUS, CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTU H
OTBETCTBEHHOCTH 32 IOJIyYCHHBIN PE3YJIbTAT.

B ocHoBe MeToauku 00yueHus ajireOpe M HayajaaM MaTeMaTU4eCKOro aHaIu3a JIEKUT
JESTEIIbHOCTHBIN MPUHITUI 00y4YeHUSI.

B crtpykrype yuebHoro kypca «Anrebpa ¥ Hayaia MaTEeMaTHYECKOTO aHaIN3a»
BBIJICJICHBI CIEAYIOIIHNE COJIEPKATEIbHO-METOIUUECKHE JTUHUM: «Hucaa U BBIYMCICHUSY,
«Dynkiuun U rpadpuku», «YpaBHEHHMs U HepaBeHCTBa», «Hauama maTemaTHueckoro
aHanu3a», « MHOXECTBA U JIOTHKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOAUYECKNE JIMHUN



U3YyYalOTCsl Ha TMPOTSHKEHHWU [JIBYX JIeT OOy4eHHsl Ha YpOBHE CpEIHEero oOIIero
oOpa3oBaHMsl, €CTECTBEHHO JAOMOJHSSA APYr ApPYyra M IMOCTENEHHO HACHIIAsACh HOBBIMHU
TeMaMu M pasnaenamu. JlaHHBINH Y4eOHBIN Kypc SIBISIETCS MHTErPATUBHBIM, IMOCKOJBKY
oObequHsIET B cebe cojliepKaHUEe HECKOJIbKUX MAaTeMAaTHYECKUX JIUCUMIUIMH, TAaKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTUUYECKUN aHAJIU3, TEOPUSI MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo Mepe Toro xak oOydarommuecsl OBJIaJIEBAIOT BCE 0oJiee MIUPOKUM
MaTeMaTHUYEeCKUM  ammapaToM, y  HHUX  [IOCJIeIoBaTenbHO  (GopMuUpyeTCs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMATHYECKYI0 MOJENb PEaJbHOW CHUTYallHH,
MPUMEHSATh 3HAHUS, IOJIYYCHHbIE MPU HU3YYEHUM Y4eOHOro Kypca, ISl pEelIeHHs
CaMOCTOATENbHO  C(OPMYJIUPOBAHHOM  MaTreMaTHMYecKOW  3aJadd, a  3aTeM
MHTEPIIPETUPOBATH CBON OTBET.

ConepxxarenpHO-MeTOaMYEeCKass JMHUS «Yucaa W BBIUMCICHUS»  3aBepIIacT
(dbopMUpOBaHNE HABHIKOB MCIIOJIB30BAHMS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOIO o0Iero oopazoBanusi. Ha ypoBHe cpeanero oOuiero oopasoBaHus
0ocoboe BHUMaHHE yjneiseTcss (OpPMHUPOBAHHIO HABBHIKOB PAlMOHAIBHBIX BBIYUCIICHUH,
BKJIIOYAIOLIUX B C€0sl MCIOJIb30BAHUE PA3IMYHBIX (JOPM 3aMUCH YUCIA, YMEHHUE JeNaTh
MPUKUJIKY, BBITIOTHATH MPUOKEHHBIE BHIYMCIICHHS, OIIEHUBATh YHUCIIOBBIC BBIPAKECHHS,
paboTaTh ¢ MaTEeMaTMYECKUMH KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOKECTBa
HATypaJIbHBIX, IENbIX, PAIMOHAIBHBIX ¥ JCHCTBUTEIBHBIX YHCEN JIOTIOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YMCeN. B KaXJIOM M3 3TUX MHOXECTB PacCMaTpUBAaIOTCS
CBOMCTBEHHbIE €My clielr(pUYECKUe 3aJaul U ONepalluu: JIeJICHUE Halel0, OIIepUpPOBaHUE
OCTaTKaMH Ha MHOXECTBE IEJBIX YHCEN, OCOOble CBOWCTBA pAIMOHANBHBIX U
UPpAIMOHANIFHBIX YHCEN, apu(MeTHYecKHue Omepaliu, a TakKe HW3BICYCHHE KOPHS
HAaTypaJbHOM  CTENEHM HA  MHOXXECTBE  KOMIUIEKCHBIX  4mcel.  bmaromaps
MOCJICZIOBATEIbHOMY PAaCIIMPEHHIO Kpyra HCHOJIb3yeMbIX YHCEI M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU HMX TIPUMEHEHHUS [JIsi PEeIIeHUs Pa3IMYHbIX 3a1ad  (QopMupyercs
MpE/CTaBICHUE O €AMHCTBE MAaTEMATHKU KaK HAyKd M €€ pOJlM B MOCTPOSHUH MOeNeH
peasbHOro MUPA, UPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHS.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» PEATM3yeTCs Ha MPOTSHXKEHUU BCETO O0y4YeHUS
Ha YpPOBHE CpeJHEro ooO1ero oopa3oBaHUs, MOCKOIbKY B KaxaoM paszeine [Iporpammbl
NPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOUIMX 3adady. B pesynbrare oOyuaroiuecs
OBIIQJICBAIOT PA3JIMYHBIMH METOJaMH PEUICHHUS pPAlUOHAIBHBIX, HWPPaAlMOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTAPUPMUUIECKIX U TPUTOHOMETPUYECKHX YPaBHEHMI, HEPABEHCTB U
CUCTEM, a TakXke 3ajlay, coiepxamux napaMmerpbl. [lolydeHHblE yYMEHHUS LIMPOKO
UCIIOJIB3YIOTCSL IIPU MCCIEN0BaHUU (PYHKIUH C MOMOIIBbIO MPOM3BOAHOM, MPU PELICHUN
NPUKIATHBIX 3a7a4 W 33/Ja4 Ha HaXOXKJIeHUE HAuOONBIINX M HAWUMEHBIINX 3HAYCHUUN
¢bynkuun. JlaHHas coxepxkaTenbHas JIMHUS BKJIIOYaeT B ce0s Takxke (OpMHpPOBAHUE
YMEHHH BBIMONHATH pacuéTel 1m0 ¢opMynaM, NpeoOpa3oBaHUs pPAIMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUYECKUX  BBIPAXKEHUM, a TakKe BbIPOXKECHHI,
coJiepKaluX CTerneHu U Jorapudmel. brarogaps uzydeHuto anredpandeckoro Marepuaina
MPOUCXOAUT JalbHEHIIee pa3BUTHE ANTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS



oOyuaromuxcsi, (HOPMHUPYIOTCSI HAaBBIKM JEIYKTUBHBIX pacCyXKIeHUH, paboThl C
CUMBOJIBHBIMH ()OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE
pPaBEHCTB U HEpaBEHCTB. Ajiredpa mpesiaraeT 3Qp(GEeKTUBHBIE HHCTPYMEHTHI IS PEIICHUs
OPAKTUYECKUX W €CTECTBEHHOHAYYHbIX 3aJlady, HarjsgHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KaK I3bIKa HAyKH.

CopepxarenpHo-MeToInYecKast TMHUS « DYHKIIMHU U TpaduKu» TECHO MEpeTieTaeTcs
C JpyrMMH JIMHHUAMU Y4YeOHOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3adaéT
MOCJEA0BATENBHOCTh M3YYECHUs] Marepuaiia. l3ydeHue CTEeNneHHOM, IT0Ka3aTelIbHOU,
JoTapu(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKIHMM, HUX CBOMCTB U Tpadukos,
UCIIONIb30BaHUWE (YHKIMI i1 pemieHus 3aJad M3 JpYrux Y4YeOHBIX MpPEeAMETOB H
peaIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHaJM30M, TaK M C pEeIICHHEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3TOoM Oonblioe BHMMaHUE yaensercs (pOopMHpPOBaAHUIO
YMEHHS BbIpaxaThb (OpMyJIaMH 3aBUCHMOCTH MEXIY pPa3IdYHBIMA BEIUYMHAMH,
UCCJENOBAaTh MOJy4YeHHble (DYHKIUH, CTpouTh uX rpaduku. Marepuan 3Toi
COJIEp)KaTeNbHON JIMHUM HalleJieH Ha pa3BUTHE YMEHUH U HABBIKOB, MO3BOJISIOIINX
BBIpaKaTh 3aBHCHUMOCTH MEXJy BEJIMUYMHAMU B pa3IMYHONH (popme: aHAIUTUYECKOM,
rpaduyeckoil u cioBecHoi. Ero nsyuyenue crnocoOCTBYET pa3BUTHIO aITOPUTMHUECKOTO
MBIIICHUS, CTIOCOOHOCTH K 0000IIEHNUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenbHass JiuHus — «Havama maremMaTH4ecKOro aHaiu3a»  MO3BOJIAET
CYIIECTBEHHO pACIIUPUTh KPyr KaK MaTeMaTHYEeCKUX, TaK M TMPUKIAIHBIX 3ajad,
JOCTYMHBIX OOyYaOIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXXHOCTh CTPOUTH T'paUKu
CIIOKHBIX (YHKIUH, ONMPEAENATh UX HAUOOJbIINE U HAMMEHBIIUE 3HAYEHUS, BHIYUCIIATH
wiomagu Guryp u o0ObEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpPEHHs mpoueccoB. JaHHas
coJiepKaTeNbHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOXKHOCTU IMOCTPOEHUS MATEMAaTHUYECKUX
Mojiefiell pealbHbIX CUTYalUi, MO3BOJSET HAXOAUTh HaWIyylllee pelIeHre B IPUKIIAJIHbIX,
B TOM 4YHUCJIE COLHAIBHO-3KOHOMMYECKHMX, 3a/Jadax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYECKOr0 aHajdu3a CIOCOOCTBYET pPa3BUTUIO aOCTPaKTHOro, (opMayibHO-
JIOTUYECKOTO W KPEAaTUBHOTO MbILUIEHUS, (OPMHPOBAHUIO YMEHHUH paclo3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. O0yuaroiuecs: y3HaoT
O BBIJAIOIIMXCS pe3yJibTaTaX, MOJYyUYEHHBIX B X0JI€ Pa3BUTUS MAaTEMAaTUKHU KaK HayKu, U 00
WX aBTOpax.

ConepxarenpHo-MeToauuecKas JUHUS «MHOXECTBa M JIOTMKA» BKIIIOYAaeT B ceOs
AJIEMEHTHl TEOPUHM MHOXKECTB M MATEMATHYECKOW JIOTUKH. TeOopeTMKO-MHOKECTBEHHBIE
IPEJCTaBICHUs] IPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU M Ipeljiararr
HauOoJee YHUBEPCAJIbHBIM S3bIK, OOBEAMHSAIOMIMNA BCE paslenbl MaTeMaTHUKH U €€
MPUIOKEHUH, OHU CBS3BIBAIOT Pa3HbIe MATEMATUUYECKUE TUCIUTUIMHBI i UX TPUIIOKEHUS B
eauHoe 1enoe. IlosTromy BakHO JaTh BO3MOXHOCTh OOydYaromieMycsl IOHUMATh
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHUKUA M HCIIOJb30BaTh €ro Jis
BBIPKEHUS CBOUX MBICIICH. JIpyrM Ba)KHBIM NMPU3HAKOM MAaTEMATUKU KaK HayKH CIEAyeT
OpU3HaTh CBOMCTBEHHYIO €W CTpPOroctb OOOCHOBAHMW W CJIEJOBaHHUE OMNpPEEIEHHBIM
MpaBujaM IOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MAaTeMaTH4eCKOU



JIOTUKHU CTIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIUICHUS O0yJarOIINXCS, TTO3BOJISIET UM
CTPOUTh CBOHM PACCYXJCHUS HAa OCHOBE JIOTMUECKUX TPaBWI, (POPMUPYET HABBIKU
KPUTUYECKOTO MBITTUICHHUS.

B yueOHOM Kypce «Anrebpa M Havajla MaTEMaTUYECKOTO aHaJIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYE€CKOr0 MOJEIMPOBaHUS, KOTOPbIE TMpPHU3BaHbI CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB IMMOCTPOCHUS MOJIETICH peaIbHBIX CUTYaIlU, UCCIAEAOBAHUS ATHX
MOJIeJIel ¢ TOMOIIBIO amnmapara ajareOpbl U MaTEeMaTHYECKOTO aHAJIM3a, WHTEPIPETAINH
MOJIyYeHHBIX PE3YJIbTATOB. Takue 3a/laHus BIUIETEHbI B KAXK/IbIH U3 pa3/iesioB IPOTrpaMMBbl,
MOCKOJIBKY BEChb Marepuan y4yeOHOTO Kypca IIMPOKO HCHOJIb3YeTCs IS PEIICHHs
NpUKIAAHBIX 3aaad. [lpu pemeHun pealbHbIX MPaKTUYECKUX 3aJad Oo0ydaromuecs
Pa3BUBAIOT HAOIIOAATEILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
MCIIOJIh30BaTh aHAJIOTHIO, 00001MaTh U KOHKPETU3UPOBATh Mpodiemy. JlesTenpbHOCTh 10
(OpPMHPOBAHWIO HABBIKOB PEIICHHWS TPHUKIAAHBIX 3aJad OPTaHM3yeTcs B IIpolecce
M3YUYCHUS BCEX TEM y4eOHOro Kypca «Anredpa v Hauajga MaTeMaTHICCKOTO aHAIH3ay.

Ha wusydenne ydeOHOTO Kypca «Anrebpa M Hayajga MaTeMaTUYECKOTO aHAIM3a»
otBoautcs 272 yaca: B 10 xiacce — 136 yacoB (4 ywaca B Heaento), B 11 kmacce — 136
4yacoB (4 Jaca B HEZEIIO).

Conepxanue o0yueHust
10 KVIACC

Yuciia 1 BbIYUCTICHUS

Panmonanpupie  unciaa. OOBIKHOBEHHBIE W JECATUYHBIC JpPOOH, TIPOIICHTHI,
OeckoHeuHbIe Tepuogudeckue apoou. [Ipumenenue npobeit U MPOIEHTOB NJIsl PEIICHUs
MPUKJIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUU U PEAJIbHOW KU3HMU.

JlelictBuTenpHble  4ucia.  PalMoHanmbHblE WM HMpPpALMOHAJIBHBIE  YMCIIA.
Apudmernueckre ornepanuu ¢ JeUCTBUTEIbHBIMU YUCIaMH. MOJylb JI€HCTBUTEIBHOTO
yucia U ero cpoiictpa. [IpubnmkE€HHbIE BEIYMCIICHUS, TTPaBUJIa OKPYTJICHHUS], IPUKHUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN.

Crenenp ¢ meinsIM mokasareiieM. bunom Hrprorona. Mcmonp3oBaHuE mOAXOsIICH
dbopMbI  3amucH JIEUCTBUTEIBHBIX YHCEN IS pEUIeHUs MPAKTUYECKUX 3aJad U
MPEJICTABIICHUS JAHHBIX.

ApudmeTrueckuii KOpeHb HATYPaJIbHOW CTENEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTEIEHb C JIEVCTBUTEIbHBIM
ITOKA3aTEeIIEM.

Jlorapudm yucna. CoiicTa sorapudma. JlecaTuuHbie U HATYpaJIbHbIE JOTraprU(MBbI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHUCIIOBOTO apryMEHTa. APKCUHYC, apKKOCUHYC
Y apKTAHT€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb YpPAaBHEHMS.
PaBHOCUIIBHBIE ~ ypaBHEHUsST W  ypaBHEHUA-cIeACcTBUSA. HepaBeHCTBO, penieHue
HEPABEHCTBA.



OCHOBHBIE METOJbI pPEHICHUS TIENBIX U APOOHO-pAllMOHATLHBIX ypPaBHCHUH W
HEpPaBEHCTB. MHOTOWIEHBI OT OJJHOM NEepeMEHHOM. JleneHne MHOrowieHa Ha MHOTOYIEH C
octaTtkoM. Teopema be3y. Muorousens ¢ nensiMu koddduimenramu. Teopema Buera.

[IpeoOpazoBaHMs UUCTOBBIX BBIPAKEHUM, COACPHKAIIUX CTEIIEHU U KOPHHU.

WNppannonaneabie ypaBHEHMS. (OCHOBHBIE METOJbl PEUIEHUS HPPALMOHAIBHBIX
YPaBHECHUU.

[TokazarenbHbie  ypaBHEHUsS. (OCHOBHBICE METOJbI PEUICHUS TOKA3aTEeJIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaKEHUH, COAEPIKAIIUX JIOTApUPMBI.

Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE METOJbI PEIICHUS JIOTapu(PMUIECKUX
YPaBHEHUM.

OcHoBHbIE TpuroHomeTpudeckue Gopmyisl. [IpeodpazoBaHre TPUTOHOMETPHUUECKUX
BBIpAKEHUU. Perienre TpuroHoOMeTpUuIeCKUX YpaBHEHUM.

Pemenne cucreM JNMHEWHBIX ypaBHEHHI. MaTpuila CUCTEMBI JTMHENHBIX YPABHEHUN.
Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUUECKUN CMBICT U CBOMCTBA, BHIYMCIIEHUE €TO
3HAYEHMS, NIPUMEHCHHUE OMPEACTUTEINS ISl PEUICHUS] CUCTEMBl JUHEUHBIX YpPaBHECHUM.
Pemenne npukiiaaHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI JINHEWHBIX ypaBHeHU. MccnenoBanue
MOCTPOCHHON MOJENM € MOMOIIBIO MAaTPUIL U ONPEICITUTEICH.

ITocTpoeHne MaTeEMaTUYECKUX MOJEJIEN PEANIbHOM CUTYyalluH C TOMOIIbIO YPABHEHUI
U HepaBeHCTB. [IpuMeHeHHE ypaBHEHHM W HEPABEHCTB K PENICHUID MAaTEMaTHYECKHUX
3a/lay ¥ 3aJ7]a4 U3 Pa3IMuHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.

DOyHKUUM U TpaduKu

OyHKIMsA, cIoco0b! 3aanus PyHkiuu. B3aumuo obpatHeie ¢pyHkimu. Kommnosumus
bynkuwmii. ['paduk GyHkumrn. DnemMeHTapHbIe Tpeodpa3zoBaHusi rpa@uKoB QYHKIIHMA.

OO6nacth ompenesieHuss W MHOXECTBO 3HaueHW ¢yHkuuu. Hynmu dyHkumm.
[IpomexxyTku 3HaKomocTtossHCTBA. Yé€rHple W Heu€THbie ¢yHKiuU. [lepuonnueckue
¢byakaun. [IpomMexyTku MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl I MHHUMYMBI (DYHKITHH.
Haunbonrbliee 1 HauMeHblIee 3Ha4eHUsT PYHKIIUN Ha IPOMEKYTKE.

Jluneitnasi, KBaApaTWyHas W JIpPOOHO-TMHEWHAs (QYHKIUU. ODJIEMEHTapHOE
MCCIIEIOBaHNE U TOCTPOCHUE X IPa(PHUKOB.

CrenenHast GyHKIUS ¢ HATYPAIBHBIM H IEJBIM TTOKazateneM. E€ cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHS n-oi cCTemeHW Kak (yHKIUKM OOpaTHOW CTEMEHU C
HATYPAJIbHBIM ITOKA3aTEJEM.

[lokazatenbHass W Jorapudmuueckas (QYHKIUM, UX CBOHCTBa U Tpaduku.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 71 pellIeHUs YpaBHEHUH.

Tpuronomerpuyeckass OKpYKHOCTb, ONpPEACICHUE TPUTOHOMETPUYECKUX (YHKIUN
YUCJIOBOTO apryMEHTa.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B pEAlbHBIX Mpoleccax M sBIeHUsX. ['paduku
peabHbIX 3aBUCUMOCTEN.

Hauajna MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTenbHOCTH, CcIocoObl  3aJaHus MIOCJIEOBATCIILHOCTEH. Meton
MATEMATUYECKON HHAYKIUU. MOHOTOHHBIE W OrPaHUYEHHBIE MOCJIEAOBATEIBHOCTH.
Hcropusi BOBHUKHOBEHHSI MAaTEMAaTHYECKOTO aHAIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass W TeOMeTpUYecKas Tmporpeccuu. beckoHeduHo yObIBaroIIas
reomeTpuyeckass mporpeccusi. CyMma OeCKOHEYHO YOBIBAIOIICH T€OMETPUYECKOM



nporpeccuu. JIMHEWHBIM M DKCHOHEHUHMAIBHBIM pocT. Yucno e. dopmyna ClOXKHBIX
npoLeHTOB. Mcnonb30BaHME MpPOrpeccur Uil PELICHHs] PEalbHbIX 3a7a4 MPHUKIATHOTO
Xapakrepa.

HenpepoiBable GyHKIMKM UM UX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpadUKOB
¢yukiuit. CpoiicTBa (YHKIIMHA HENPEpPBIBHBIX Ha OTpe3ke. MeToa HMHTEpBaJOB s
penieHus: HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPbIBHBIX (GYHKLUMA [JI pPEHICHUs
3aaad.

[lepBas u BrOpas mnpousBoiHbie GyHKIUU. OnpenencHUe, TEOMETPUUYECKUN WU
(U3UYECKUI CMBICI TPOU3BOAHON. Y paBHEHNE KacaTelbHON K TpaduKy (QyHKITUU.

[IpousBoanbie 3neMeHTapHbIX GyHKIUNA. [Ipon3BomHas CyMMbl, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMIIO3UITNHN (yHKITUH.

MHoxecTBa M JIOTHKA

MHoO)ecTBO, omnepanuy HajJ MHOKECTBAMH W UX CBoWcTBa. Jlmarpammsbl Ditnepa—
Benna. IIpumeHeHne TEOpETHKO-MHOKECTBEHHOI'O armapara JJisi OMMCAaHUS PEabHBIX
MIPOIIECCOB U SABJICHUH, IPU PEIICHUH 3a/1a4 U3 APYTUX YUYCOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTeMAaTHYECKOTr0 OOBEKTa, CJEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbubie u nenbie uncna. [IpuMeHeHue MPU3HAKOB JIETMMOCTU LIEJIBIX YHCEIL,
HanOobIui oommit aenutens (nanee — HOJl) n HauMeHbIee oOiee KpaTHoOe (jayee —
HOK), octaTkoB 1o moaynto, anroputMma EBkinia juist pereHust 3aj1a4 B 1ENbIX YHCIaX.

KowmmnekcHble uucna. AnreOpaumdeckas M TpUTOHOMETpUUeckass (QOpMbI 3amucH
KOMIUJIEKCHOTO 4Hucia. ApudmeTHueckue ornepandd ¢ KOMIUIEKCHBIMA YHUCJIAMH.
N3o0pakeHne KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOU miockoctu. Popmyna Myaspa.
Kopau n-oi1 creneHn u3 KOMIUIEKCHOTO 4HcCHA. [[puMeHEHHE KOMIUJIEKCHBIX YUCEN IS
pereHus GU3NIECKUX U TCOMETPUUYECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYNHOCTh YpPaBHEHUN W HEpPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHUI C MOMOILBIO TPUTOHOMETPUYECKOM
OKPYKHOCTH. PenieHne TpuroHoMeTpuIeCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEUICHUS TOKA3aTENbHBIX U JIOTapU(IMHUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CUCTEM UM COBOKYNHOCTEH  palMOHAJIBHBIX,
UPpaLUOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4
Y 33J1a4 13 Pa3IMYHbIX 00JIacTel HayKH U pealibHOW JKU3HU, UHTEPIPETAlUs MOJTYYEHHBIX
pPEe3yJIbTATOB.

DYyHKIUHU U TPAPUKHU

['paduk kommozuuu QyHkuuii. ['eomeTpruyeckue o0pas3sl ypaBHEHUN U HEPABEHCTB
Ha KOOPAWHATHOM IJIOCKOCTH.



Tpuronomerpuueckue GyHKINUU, UX CBOHCTBA U TPapUKH.

I'padnyeckue MeToapl pelleHMs] ypaBHEHMI M HepaBeHCTB. ['paduueckue MeTosbl
peuIeHus 3a1ad ¢ mapaMeTpamu.

Hcnonp3oBanue rpadukoB GyHKIMMA 17151 UCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BOZHUKAIOT NPU PEUICHUM 3aJad U3 JIPYIMX y4yeOHBIX MPEAMETOB U pealbHON
KU3HH.

Hayajna MmaTeMaTH4ecKOro aHajaimsa

[IpumeHeHne TMPOU3ZBOIHON K UCCIENOBaHUIO (YHKIUHA Ha MOHOTOHHOCTh H
sKkcTpeMyMbl. Haxoknenne HauOOJIbIIET0 W HAWMEHBIErOo 3HAYCHHH HEMpPephIBHOM
(GyHKIIUM Ha OTpPE3Ke.

[IpuMeHeHre MPOU3BOAHON ISl HAXOXKIACHUS HAWIYUIIEro PEelIeHNs B HMPUKIAJIHbBIX
3aja4ax, JJsl ONpeeeHHs] CKOPOCTU U YCKOPEHHMs Mpoliecca, 3a1aHHOr0 GopMyIIoi uiu
rpaguKoM.

IlepBooOpa3Hasi, = OCHOBHOE  CBOMCTBO  mepBooOpa3HbiXx.  IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna Haxox1eHus TepBOOOPaA3HbIX.

WNHterpan. l'eomeTpuueckuid CMBICI HWHTETpaja. BbelUuciIeHHne ONpeneinéHHOro
uHTerpana no gopmyne Herotona-Jleiionuna.

[IpuMeHeHre uHTErpana AJid HaXOXACHUS IUIOIIAJeN MIOCKUX (QUryp m o0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemieHnit  auddepeHuuanbHbIX — ypaBHEHUMH.  MartemaTuueckoe
MOJIETTUPOBAHUE PeaTbHBIX MPOLIECCOB C MOMOILBIO U hepeHIINATbHBIX YPaBHEHUH.

Ilnanupyembie pe3yJbTaTbl OCBOCHHMSI Y4eOHOro Kypca «ajaredpa M Havaja
MaTeMaTH4eCKOro aHajau3a» (yriyOJieHHbIl yPOBeHb) HA YPOBHE CpeIHero o0mero
oOpa3zoBaHusi

JIMUHOCTHBIE Pe3yJIbTAThI

1) TpakIaHCKOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMKM OOYyYaOMIeToCsl KaK AaKTUBHOTO M
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUMYHBIX CTPYKTYp, SBICHUU, MPOLETYpP TPaKIAHCKOTO
oO1iecTBa (BBIOOPBI, OMPOCHI U APYro€), YMEHUE B3aWMOJICUCTBOBATH C COI[MAJIBLHBIMU
MHCTHTYTaMH B COOTBETCTBUHU C X (DYHKIIUSIMHU U Ha3HAUYCHUEM;

2) MaTpUOTHIECKOTO BOCTTUTAHHUS

cOPMUPOBAHHOCTh POCCHUUCKON TPaXTAHCKOW WACHTUYHOCTH, YBAKEHHUA K
NPOIUIOMY ¥ HACTOSIIEMY POCCHHCKOH MaTeMaTUK{, I[IEHHOCTHOE OTHOIICHUE K
JOCTHUKCHHUSIM POCCHMCKMX MAaTEMaTHKOB M POCCHWCKOW MaTeMaTHYECKOH IIKOJIbI,
MCTIOJIb30BaHUE 3TUX JIOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTHIX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa, Cc(HopMUpPOBAaHHOCTH
HPAaBCTBEHHOTO CO3HAHHWS, OJTHUYECKOTO TIOBEJICHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMIKEHUN HAyKH M JACSATEIBHOCTHIO YYEHOTO, OCO3HAHUE JUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3CTETUYECKOTO BOCITUTAHMUS:



ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEUICHHWH, PacCyKICHHHA, BOCIPHUUMYHUBOCTh K
MaTeMaTHYECKUM acTlieKTaM pa3InIHbIX BHIOB UCKYCCTBA,

5) puznyueckoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATh MaTeMAaTUYECKHWE 3HAHUS B HMHTEpecax
3I0pPOBOTO M 0€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO
(3mopoBoe TMTaHWE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHA H OTHBIXa, pETryJsapHas
(¢u3nYecKass aKTUBHOCTH), (PM3MUYECKOE COBEPINIEHCTBOBAHUE MPU 3AHATHUAX CIIOPTHBHO-
03JI0POBUTEIILHOU AEATEIBHOCTHIO;

6) TPyAOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYyAy, OCO3HaHUE IEHHOCTH TPYAOJIOOWS, WHTEPEC K Pa3IUIHBIM
chepam TnpodeccHoHaTbHON  NEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKoW u €
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccun wu
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH MW CIIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSHKCHWHM BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PCIICHHHM MPAKTUYCCKUX 3aJa4 MaTEMaTHYCCKOU
HaIPaBJICHHOCTH;

7) PKOJIOTHYECKOTO BOCTTUTAHMS:

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKOW KYJBTYpPbhl, IMOHUMAHUE BIHMSHUS COIMATLHO-
DKOHOMHUYECKHX TPOIIECCOB HA COCTOSHUE MPUPOHON M COIUAIBLHOW CPENbl, OCOZHAHUE
rJI00aJbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM, OpHUEHTalMs Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JUIsi pEHIeHus 3a7ad B 0OJaCTH OKpYXKaloliehd Cpenbl,
MJJAHUPOBAHKME TOCTYNKOB U OIIEHKM WX BO3MOXKHBIX TOCIEACTBUN I OKPYKAIOIICH
Cpelibl;

8) IIEHHOCTH HAy4YHOTO TMO3HAHMUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHHE MATEMaTHYCCKONW HayKH Kak
chepnl 4eIOBEUECKONW NEATETHLHOCTH, JTANOB €€ Pa3BUTUSA M 3HAYUMOCTH JIJISI Pa3BUTHUS
[IMBWJIN3AIMHN, OBJIQJICHUE S3BIKOM MAaTEMaTHKH W MAaTeMaTHYeCKOW KyJIbTypOH Kak
CpPEICTBOM  TO3HAHWSI ~ MHpPA, TOTOBHOCTH  OCYIICCTBJISITH  MPOEKTHYIHO U
HCCIIEIOBATEIbCKYIO ICSITEIBHOCTh WHINBUTYIbHO U B TPYIIIIE.

MeTanpenMeTHMe PE3yabTaTbI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

bazoevie nocuueckue oeiicmeusn:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEeMAaTHYECKUX OOBEKTOB,
MOHSATHUM, OTHOIICHHH MEXIY TMOHATHAMU, (OPMYJIUPOBATH OMNPEACICHUS TOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUKM, OCHOBAHUS JIsI 000OIEHUS U
CpPaBHEHMUSI, KpUTEPUHU MMPOBOJUMOIO aHAIINU3A;

BOCIIPUHUMATh, (JOPMYJIUPOBATH U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPAUTEIILHBIC U
OTpUIIaTETIbHBIC, EIUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3W M MPOTHBOPEUUS] B
¢dakTax, TaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSAX, MPE/jIaraTh KPUTEPUU JIJIsl BHISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;



JIeNaTh BBIBOJBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIAYKTUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIJIFOUEHU 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIbHO  JIOKA3aTEIbCTBA MATEMAaTUYECKHX  YTBEPIKIACHUM
(npsiMble ¥ OT MPOTHUBHOTO), BBICTpaMBaTh AapryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>KJICHUS U BBIBObL;

BBIOMpaTh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO BapHUAHTOB
pelieHus, BbIOUpaTh Hamboyiee MOAXOANINN C Y4ETOM CaMOCTOSITENIEHO BBIIEICHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamenvckue deiicmeusn:

UCIIOJIH30BaTh  BOMPOCHI  KAaK  MCCIEAOBATEIILCKUNA  MHCTPYMEHT  IO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOpPEUYUE, NPOoOIeMy, yCTaHABIUBATH
HMCKOMOE U JJaHHOE, ((OPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, HCCIEJOBAHUE TIO0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro O0ObeKTa, SBJIEHHUSA, MpoIecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIy 00ObEKTaMU, SIBJICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITeNIbHO  (popMynupoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yJbTaTam
NpOBEAEHHOTO HAOMIOACHMS, HCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBaTh  BO3MOXKHOE  pasBUTHE Tpollecca, a TakKe  BBIIBUTATH
MIPEANOJIOKECHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Paboma c unghopmaueit:

BBISIBIIATH 1€PUITUTHI HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOIMIPOC U
JUTSI pEIIeHUs 3a]1a4u;

BBIOMpPATh HH(OpPMAIMIO U3 MCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MIPEICTABJICHHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIMIO, TPEJACTaBIATh €€ B pa3InyHbIX (popmax,
WJUTIOCTPUPOBATH IpapUUECKH;

OILICHMBATh HAAEKHOCTh HHPOPMAIIMH IO CAMOCTOSITENBHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHUKaTHBHBbIE YHUBEPCAJIbHBIE yUeOHbIe 1eiicCTBUSA

Obwenue:

BOCIIPHHUMATH U (POPMYITUPOBATH CYKICHHS B COOTBETCTBHUHU C YCIOBUSMH U LEISIMU
oOmIeHus, SCHO, TOYHO, TI'PAaMOTHO BBIpaXaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOAY PEUICHUs 3aJaud, KOMMEHTHPOBAThH
HOJYYECHHBIH Pe3yibTaT;

B Xojae OOCYXKIEHHS 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOJeMbl, pelraeMol 3aJadd, BBICKAa3bIBaTh HJEW, HAllEJICHHbIE HA TMOWCK pEIIeHUs,
COIOCTABJISITh CBOM CYXKICHHS C CYXICHHSAMH JPYTUX YYAaCTHHKOB JMaJiora,
OOHapy>KUBaTh Pa3lIMune U CXOJCTBO IO3UIMI, B KOPpeKTHOU (opme hopMymupoBaTh
pa3HOIIIACHS, CBOM BO3PAKEHMUS;

NPEJCTABISATh PE3YNbTaThl PEIICHHS 3aJadyd, OKCIEPUMEHTa, WCCIICAOBaHUS,
MPOEKTA, CAMOCTOSTEIILHO BEIOUPATh (POpPMAT BHICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAIIUH
U 0COOCHHOCTEH ayAUTOPHH.



PeryisiTuBHbIE YHMBepCcAJbHbIE YYeOHbIe JeiiCTBHUSA

Camoopeanuzayusn:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUS 3a/1a4d, BBIOUpATh CIOCO0 pelIeHUs ¢ YYETOM
UMEIOIIUXCS  PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTHpOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MHPOPMALIUU.

CamoKoHmpob, IMOUUOHATLHBLIL UHM EIEKNL:

BIIQJICTh HAaBBIKAMH TI03HABATENHHON pe(deKCHMu Kak OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUA U MBICTUTENBHBIX TMPOILIECCOB, HUX PE3YJbTAaTOB, BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yibTaTa peIIeHUs MaTeMaTHYeCKOU
3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH MIPH PEIICHUHU 3a7a49H, BHOCHUTH
KOPPEKTUBBI B JIEATECILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HANJICHHBIX
OIMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJibTaTa IEJId W YCIOBHSIM, OOBSICHATH TNPUUUHBI
JTOCTIOKCHUS WM HEJOCTHKCHHSI Pe3yJIbTaTOB JACATEIHPHOCTH, HAXOIUTh OIIMOKY, TaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

Coemecmnuasn deamenbHOCmb:

MOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHJAHOW W MHANBUAYATHLHON PabOTHI
MIPY pEIIeHUN YYeOHBIX 3a]1a4, MPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, IUNIAHUPOBATh
OpraHU3alMI0 COBMECTHOM paloThl, pacupeneisTh BUIbI paldOT, IOTOBAPUBATHCS,
00CYXKIaTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPYyNHoBBIX (opmax paboThl (0OCYyXJeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U UHBIE), BHITIOIHATH CBOIO YaCcTh PabOTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C JPYTUMU 4YJ€HAMU KOMaHJbl, OIEHWBATh Kaue€CTBO CBOETO BKJaaa B OOIIMiA
MPOIYKT IO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

HpenMeTHue pe3yabTaTbI

K kxonny o0yuyenus B 10 kiacce o0ydaromuiics MOJIYYHUT CIEAYIOIIUE MPEIMETHBIE
pe3ynbTaThl MO OTIAEIABHBIM TeMaM paboueld MporpaMmbl Y4eOHOro Kypca «Ausredpa u
Hayajla MaTeMaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOOZHO  ONEpUPOBaTh MOHATUAMU: PALUOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanYeckas 1po0b, IPOLEHTHI, HPPALUOHATIBHOE YHCII0, MHOYKECTBA PALlMOHAIIBHBIX U
JNENUCTBUTEIIBHBIX YUCEI, MOAYJIb IEUCTBUTENBHOTO YNCIA;

OPUMEHATH ApOOM M MPOLEHTHI JJIs PEUIeHMs] MPUKIAIHBIX 3a7ad M3 pa3IudHbIX
OTpaciicil 3HaHUW U PEaJIbHOM KU3HMU;

OPUMEHSTH NPUOIMKEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTJIECHUS, IPUKUJIKY U OLICHKY
pe3yJibTaTa BEIYMCIICHHM;

CBOOOJHO OIEpUPOBATh MOHATHEM: CTENEHb C LEJIbIM MOKAa3aTEIeM, HCIOJb30BaTh
NOAXOSIIYI0 (DOPMY 3alUCH TEUCTBUTENIBHBIX YUCEN JUJISl PELICHUS NPAKTUYECKUX 3a7au
Y TIPEJICTABIICHUS JaHHBIX;

cBOOOIHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTEICHU;



cBOOOZHO OMEPUPOBATH MOHATUEM: CTETIEHb C PAIlMOHATIBHBIM MTOKa3aTeeM;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: JOorapu@M vuciia, AECIATUUYHbIE U HATypajbHbIE
JoTapu(pMBbI;

CBOOOJHO ONEPUPOBATH MOHSTHSAMHU: CHHYC, KOCHUHYC, TAaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh TOHATUSAMM: AapPKCHUHYC, ApPKKOCMHYC M AapKTaHI€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUpOBaTh MOHATHSMH: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSATh PA3INYHBIE METOJBI PEIICHHS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YPaBHEHHM, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELICHUSI HEPABEHCTB;

cBOOOHO ONEPUPOBATh MOHATHSIMHU: MHOTOWIEH OT OAHON MEpEeMEHHONW, MHOTOUJIECH
¢ HeabIMu Kod(dduiMeHTaMu, KOPHU MHOTOWIEHA, TPUMEHSAThH JACJICHHE MHOIOYJIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus 3aaay;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CUCTEMA JIMHEMHBIX YpaBHEHUW, MaTpHlla,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 re€OMETPUYECKUN CMBICI, UCIOJIb30BATh CBOMCTBA
omnpeneynuTeNs 2 X 2 I BBIYMCIEHHS €Tr0 3HA4YE€HUs, NMPUMEHSTh ONPEACIHUTENH IS
pELIEHNsT CHUCTEMBl JIMHEWHBIX YPAaBHEHUM, MOJEIMPOBATH PEAIbHBIE CHUTYallUH C
IIOMOIIBIO CHUCTEMBI JIMHEMHBIX YPAaBHEHUM, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
[IOMOILBIO MaTPULL U ONPEICIIUTENEH, UHTEPIPETUPOBATH NTOIYUYECHHBIN PE3YJIbTAT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUN C KOPHSIMU JUIsI Pe0Opa3oBaHus BIPAKECHU;

BBITIOJIHATh MPEOOpPA30BAHMS UYHCIOBBIX BBIPAKEHHM, COJEP)KAIUX CTEIECHH C
paLMOHAJIBHBIM [10KA3aTeJIEM;

UCIOJIb30BaTh CBOMCTBa Jorapu@MoB [JIsi TpeoOpa3oBaHus JIOTapu(PMUUECKUX
BBIPAKCHU;

cBOOOMHO  OMEpUpPOBATh TOHATUSMU: HppAIMOHAIbHBIE, TMOKa3aTelbHBIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAWTh HMX PEIICHHS C TOMOIIBIO PaBHOCHIBHBIX
IIEPEXO0I0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSTh OCHOBHBIE TPHUTOHOMETpHuYeckue GOopMylbl JUisi MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHUU;

CcBOOOZHO OMEpUPOBATh TMOHSATHUEM: TPUTOHOMETPUUYECKOE ypaBHEHUE, MPUMEHATH
HeoOXoaumble  (QOpPMYJIBI  JIJIsl  PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPHYECKHX
YPaBHECHUI;

MOJIEJIUPOBAaTh pPEaIbHbIE CUTYyallMd Ha S3bIKE aiareOpbl, COCTABISATH BBIPAKEHMS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, MCCIEA0BAaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM ammapara anreOphl.

DOyHKUUM U TpaduKu:

CBOOOJIHO OIEPUPOBATH MOHATUIMU: (DYHKIIMS, CIIOCOOBI 3a/1aHus (PYHKIUHU, B3AUMHO
oOpatHble  (QYHKIUH, KOMOO3MIMS  (QYHKIUH, rpaduk (QyHKUIUHU, BBIIOIHATH
sIIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB QyHKIIHI;

cBOOOJHO ONEPUPOBATh MOHATUSAMU: 00JACTH OMpPENEICHUS U MHOKECTBO 3HAUCHUI
byHKIIMY, HYTW QYHKIINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;



cBOOOZHO OMEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIC (DYHKIIMH, IEPUOANYECKHE
(GyHKIUHM, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbI U MUHUMYMbI (DyHKLIHH,
HauOoJbllIee U HAUMEHbLIEE 3HaUeHNE (QYHKIIUU HA IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIMUS C HATYPAJIbHBIM U LIEIBIM
nokasaresnemM, rpa@uk cTeneHHOW (YHKIUM C HaTypalbHBIM M LEJIbIM IIOKa3aTelleM,
rpadK KOpPHS nN-OoM cTeneHu Kak (GYHKIUMH OOpaTHOM CTENEHHW C HaTypajlbHbIM
MOKa3aTeseM;

OTIepUPOBATH MOHATUSIMHU: JIMHEWHAs, KBaJpaTHUHas U JIPOOHO-TUHEHHAs (YHKIIUH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPHUKOB;

cBOOOHO ONEpPUPOBATH MOHATUAMHU: MOKa3aTeabHas U Jiorapupmudeckas GyHKIUH,
UX CBOMCTBA U rpa(MKu, UCIOIb30BATh UX TpadUKU I PEIICHUs] ypaBHEHUH;

cBOOOZIHO  OMEepUpOBAaTh  MOHATUSIMU:  TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
oTpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YMCIOBOTO apTryMEHTa;

HCIIOJB30BaTh Tpauku (PYHKIMA Il MCCIEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
IOpU pEeIIeHUH 33Jad U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEATbHON >KU3HH, BBIPAKATH
(dbopmyramMu 3aBUCUMOCTH MEK/Y BEIMYMHAMU;

Havana mareMaTH4ecKoro aHajiusa:

CBOOOJHO  ONEpPUPOBATH MOHATUSAMU: apuMeTHyYecKass U  TIeOMETpUuYecKas
nporpeccusi, OECKOHEYHO YObIBalollas TeOMETpUYecKas Mporpeccus, JHUHEWHbIA H
AKCIIOHEHUUANBHBIN pocT, (opMysa CIOXHBIX IPOLEHTOB, MMETh MPEACTABICHHUE O
KOHCTaHTE;

MCIIOJIb30BaTh IPOIPECCUM ISl PELICHUSI PEaJIbHBIX 33/]1a4 MPUKJIaHOTO XapaKTepa;

CBOOO/ZIHO OINEpUPOBaTh MOHATUSIMM: IOCIEIOBATEIBHOCTb, CIIOCOOBI 3a/JaHus
NOCJIE0BATEILHOCTEH, MOHOTOHHBIE M OIpaHUYEHHbIE NOCIEI0BATEIbHOCTH, TTOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJlblX;

CBOOOZIHO ONEpUpOBaTh MOHATUSIMM: HENpPEpbIBHbIE (DYHKIMH, TOYKU pa3pbiBa
rpaduka QpyHKINH, aCHMITOTHI Tpadrka QPyHKINN;

cBOOOIHO ONEpPHPOBATH MOHATHEM: (PYHKIIMSI, HEIPEPhIBHASI HA OTPE3KE, TPUMEHSATD
CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH JJIs1 pEIICHUS 3a/1a4;

cBOOOMHO OMEpUPOBATh MOHITHSIMH: TEpBasg U BTOpas MPOU3BOAHBIE (YHKIIUH,
KacaTteibHas K rpaduKy QpyHKINM;

BBIUUCTISTh TMPOU3BOJHBIE CYMMBI, MPOU3BENCHHUS, YaCTHOTO U KOMITO3UIIUHU JIBYX
byHKIUi, 3HaTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3NUECKUI CMBICI MPOU3BOAHOM NJISl pELICHMS
3ajad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALlU Ha/l MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Juisi ONUCaHMs peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELIEHUHN 33]1a4 U3 IPYTUX yUYE€OHBIX PEAMETOB;

cBOOOJHO ONEpPUPOBATh MOHATUSAMU: OTPECICHNE, TEOPEMa, YpaBHEHUE-CIIEICTBHE,
CBOMCTBO MaTeMaTUYeCKOro OOBEKTa, J10Ka3aTeIbCTBO, PABHOCWIIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xoniy obydyenus B 11 kiacce oOydaromuUncs MOMYYHUT CIEAYIONIIUE MPEAMETHbIE
pe3ysbTaThl MO OTAEIBHBIM TeMaM paboueill MporpaMMmbl yueOHOro Kypca «Anredpa u
Hayajla MaTeMaTUYECKOTO aHAIu3ay:



Yucsa v BLIYUCICHUSA:

CBOOOZIHO ONEpUPOBATh MOHATHUSAMU: HATYpaJbHOE M LEJIOE YHUCIO, MHOXXECTBA
HaTypaJIbHbIX U LIEJIBIX YUCEJI, UCII0JIb30BATh MPU3HAKHU AEIUMOCTH Lenblx yucen, HOJ u
HOK HaTypanbHbIX Uucen JUisl pelIeHus 3a1a4, IPUMEHITh anroputM EBkinuaa;

CBOOOZHO OIEpPUPOBATh MOHATHEM OCTAaTKa [0 MOAYJIO, 3allMChIBaTh HATypaJbHbIE
YHCJIa B Pa3JINYHBIX TO3UIIMOHHBIX CHCTEMAX CUUCIICHUS;

CBOOOMHO OMepuUpoBaTh MOHATHAMH: KOMIUIGKCHOE YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX ~YHCeJl, MpPEACTaBIATh KOMIUIEKCHbIE 4HClIa B airedpanyeckol u
TPUTOHOMETPHUUECKON (opMe, BBIIOJHATh apUPMETHUECKUE ONepalud C HUMU U
n300paxaTh Ha KOOPAUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

cBOOOZIHO  ONEpUPOBATHh TMOHATUSAMU: HppalMOHANbHbIE, IOKa3aTelbHbIE U
JorapuMHUUEcKUe HEPaBEHCTBA, HAXOAUTh HMX PELICHUS C MOMOIIbI0 PaBHOCHIIBHBIX
MEePEXOI0B;

OCYIIECTBISTH OTOOP KOPHEH IpU PEIIeHUN TPUTOHOMETPUIECKOTO YPaBHEHUS;

cBOOOMHO OMEpUPOBATH MOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXomumble  (QOpMYJIBI ISl  PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUECKHUX
HEPABEHCTB;

cBOOOMHO OMEpHpPOBaTh MOHATHUSAMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIbHBIE CHUCTEMBI M CHCTEMBI-CICACTBUS, HAXOAWTh pPEIICHUS
CUCTEMbl M COBOKYNHOCTEH palUOHAJIbHBIX, HPPALUOHAIBHBIX, IOKAa3aTEIbHbIX U
Jorapu(pMHUUECKUX YpaBHEHUI U HEPABEHCTB;

pelarh paluoHalIbHbIE, HUPpPAlMOHANIBHBIE, MOKa3aTelIbHbIE, JorapuMuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COJEpKAIINe MOYJIN U TTapaMeTpbl;

IPUMEHSTh rpaQUuecKue METObI IJIsl PELIEHUS] YPaBHEHUN U HEPABEHCTB, a TaKXkKe
3aJ1a4 ¢ apameTpamu;

MOJIETTUPOBATh PEabHBIE CUTYyallUd Ha sI3bIKE anreOpbl, COCTaBISATH BBIPAXKCHHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI MO yCIOBUIO 3a7a4d, UCCIEA0BATh MOCTPOCHHBIE
MOJIETM C UCHOJB30BAaHUEM amnmapara aiareOpbl, HHTEPIPETUPOBATH TOIYYCHHBIN
pe3ynbTar.

DOyHKUMU ¥ rpapuku:

CTPOUTH rpapuKy KOMIO3ZUIIUN (PYHKIIHI C IOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHNUS
Y CBOMCTB KOMITO3UIIUY IBYX (DYHKIIMIA;

CTPOUTb T€OMETpPUYECKHME O00pa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: IT'pahUKN TPUTOHOMETPUUECKHUX (QYHKIHII;

OPUMEHATh (PYHKLINU AJI1 MOJEIUPOBAHUS U UCCIIEI0BAHUS PEATIbHBIX MPOIIECCOB.

Havyana maTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh IPOU3BOJHYIO JJISl MCCIENOBaHUS (YHKIUM HAa MOHOTOHHOCTb H
KCTPEMYMBI;

HAaXOAUTh HauOOJblIee M HaUMEHbIlIee 3HAYCHUS (QYHKIMH HENpephIBHONW Ha
OTpE3KE;

UCIOJIb30BaTh  IMPOU3BOJAHYIO JJII HAaxXOXICHHUS  HAWIYYLIEro pelieHus B
NPUKIATHBIX, B TOM YHCJIE COLHUAIbHO-DKOHOMHUYECKHX, 3ajayax, [JIsl ONpeAesieHUs
CKOPOCTHU U YCKOPEHHUSI MPOIIECcCa, 3aJaHHOTO (OpMYIIOi Uit Tpadukom;



CBOOOJIHO OIEpUPOBATh TOHITHUSIMU: TEpBOOOpa3Has, ONMPEACIEHHBI HWHTETpa,
HaXOJHTh MIEPBOOOPA3HBIE dJIEMEHTAPHBIX (PYHKIIMH U BBHIYUCIATH HHTETPAl 1Mo GopMyie
Hrrorona-JleiiObnuna;

HAXOIUTh IUIOMAAH IJIOCKUX (GUTYP B 0OBEMBI TEJI C TOMOIIBIO0 HHTETPAA;

UMETh TIPEJCTaBJICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAaHUM Ha TIpUMEpe
cocTaBiieHust Tu¢depeHInaTbHbIX YPaBHCHUI;

pemarh TPUKIAAHBIC 3a7add, B TOM YHCIC COIHAIbHO-DKOHOMHYECKOTO |
(U3UYECKOTO XapaKTepa, CPeICTBAMH MAaTEMAaTHYECKOTO aHAJIH3a.



TemaTnueckoe IIIAHUPOBAHUE

10 KJTACC

Konuuecmeo uacos

Ne n/n Haumenoeanue pazoenoe u mem npozpammot B Koumponsusie Dnexkmponnvie (yughposwie) oopazoeamenvHule pecypcol
ce2o
pabomut

1 %/[HOXGCTBO ACHCTBUTCIILHBIX - THCCI. MHOEOquHH' 24 1 https://resh.edu.ru/subject/lesson/4730/conspect/149072/

' aHHS)HaHBHHe ypaBUHeHI/ISI M HCpaBeHCTBA. LUCTCMBL https://resh.edu.ru/subject/lesson/5100/start/326934/
JIMHCHUHBIX ypaBHeHI/II/I

o) Oynkuuu U rpaduku. CTeneHHas (QYHKUIUS C IETbIM 12 1 https://resh.edu.ru/subject/lesson/5175/start/326685/

" mIokasarejieM https://resh.edu.ru/subject/lesson/3768/start/158113/

3. Aqu)MeTquCKHH KOpCHb N-0H CTCICHHU. 15 1 https://resh.edu.ru/subject/51/10/

HNppanmonaibHble YpaBHEHUS

4 I8l I 10 1 https://resh.edu.ru/subject/lesson/3841/start/225573/

) OKa3aTeyibHasl CI)yHKI_II/ISL OKa3aTCJIbHBIC yPABHCHH https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/

5 Jlorapugmuueckas GyHKIUS. Jlorapudpmuueckue 18 1 hitps://resh.edu.ru/subject/lesson/3823/start/ 198625/

) ypaBHEHUS https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6019/start/199181/

6. TpUrOHOMETPUYCCKUE BBIPAKCHUS U YPABHECHUS 22 1 https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4735/start/199274/

IToceoBaTEIBHOCTH U TIPOTPECCHH 10 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/

8. HenpepriBabie pynkiuu. [IponsBoaHas 20 1 https://resh.edu.ru/subject/lesson/4923/conspect/200979/

[ToBTOpenme, 0600IIeHNE, CHCTEeMAaTH3allMs 3HAHUI 5 1 https://resh.edu.ru/subject/51/10/
OO0111ee KOJMYECTBO YaCOB 10 MporpaMme 136 9



https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/51/10/

11 KIIACC

Konuuecmeo uacos

Ne n/n Haumenoeanue pazoenoe u mem npozpammot Koumponsusie Dnexkmponnvie (yughposwie) oopazoeamenvHule pecypcot
Beezo padomut
https://interneturok.ru/lesson/algebra/10-
1 " o o 2 1 klass/proizvodnaya/primenenie-proizvodnoy-dlya-
) CCICNOBAHNC (I)YHKIII/II/I ¢ HOMOUIBIO TIPOU3BOHON issledovaniya-funktsiy-na-monotonnost-i-ekstremumy-
teoriya
2. [TepBooOpazHast 1 HHTETpal 12 1 https://resh.edu.ru/subject/lesson/4163/conspect/
r (b (1) o https://interneturok.ru/lesson/algebra/10-
3. PaQUKN TPUTOHOMETPHHCCKUX QYHKITHH. 14 1 klass/trigonometricheskie-funkcii/svoystva-i-grafiki-
TpI/IFOHOMeTp HHCCKHC HCPABCHCTBA trigonometricheskih-funktsiy-bazovyy-uroven
4 HppanmonanbHble, TOKa3aTeIbHbIE U JJOrapu(MUIECKUE 24 1 https://resh.edu.ru/subject/lesson/4731/start/159352/
’ HEpPaBEHCTBA https://resh.edu.ru/subject/lesson/3852/start/199119/
5. KoMriuiekcHpie yncia 10 1 https://resh.edu.ru/subject/lesson/4115/start/149105/
6. HatypanbHble 1 1iesple uncna 10 1 https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://interneturok.ru/lesson/repetitorskiy-
7 Cucremsl palMOHaIbHBIX, UPPALMOHAIBHBIX 12 1 proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-
’ MoKa3aTeabHbIX U HOFapI/I(I)MI/I‘IeCKI/IX ypaBHEHUI matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-
reshenie-slozhnyh-neravenstv-i-ih-sistem
8.  3agauu ¢ mapaMeTpamu 16 1 https://shkolkovo.net/catalog/zadachi_s_parametrom
9. [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3aIUs 3HAHUN 16 1 https://resh.edu.ru/subject/51/10/
O01ee KOJIMYECTBO YACOB 0 NMpOorpamMme 136 9



https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/primenenie-proizvodnoy-dlya-issledovaniya-funktsiy-na-monotonnost-i-ekstremumy-teoriya
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/primenenie-proizvodnoy-dlya-issledovaniya-funktsiy-na-monotonnost-i-ekstremumy-teoriya
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/primenenie-proizvodnoy-dlya-issledovaniya-funktsiy-na-monotonnost-i-ekstremumy-teoriya
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/primenenie-proizvodnoy-dlya-issledovaniya-funktsiy-na-monotonnost-i-ekstremumy-teoriya
https://resh.edu.ru/subject/lesson/4163/conspect/
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-slozhnyh-neravenstv-i-ih-sistem
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-slozhnyh-neravenstv-i-ih-sistem
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(ID 496022)
«I'eomerpus. Yriy0jaeHHbIH YPOBeHb» I o0yyarommuxcs 10 — 11 kiaaccos

IHosicuuTelLHAA 3aIUCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3oBaHMs, TaK KaKk 00eCIeYrMBACT BO3MOXKHOCTh W3YYCHHUs NUCIUIUIMH €CTECTBEHHO-
HAyYHOM HAIIPaBJICHHOCTH U MPEIMETOB T'yMaHUTApHOro HukiIa. [lockonbKy Joruyeckoe
MBIIIICHHE, (POPMHUPYEMOE TPU U3YUEHUH 00YJarOIIMMHUCS MOHATHUITHBIX OCHOB T€OMETPUH,
IpU JI0OKA3aTelIbCTBE TEOPEM U MOCTPOCHUU UENOYKHU JIOTUYECKHX YTBEPKACHUN MpH
pEIIeHHH TEeOMETPUYECKUX 3aJady, YMEHHE BBIJIBUraTh U OINpOBEpraTb T'HUIOTE3bI
HEIMOCPEACTBEHHO MCIIONB3YIOTCS MPHU PELICHUH 33/a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B
4aCTHOCTU (PU3UYECKUX 3aj1a4.

Lens ocBoeHMs porpaMmbl yueOHOTO Kypca «I'eomeTpus» Ha yriayOJaEHHOM YPOBHE —
pa3BUTHE MHAWBHIYATLHBIX CIIOCOOHOCTEH, 00YyJarOmMUXCs MPU U3yUYEHUU TEOMETPUH, KaK
COCTaBJISIIOLIEH MpeaMeTHON obnactn «MaTtemaTuka u uH(popMaTHKa» depe3 obecrneueHne
BO3MOKHOCTH MPUOOPETEHUSI U MCIOJIb30BaHUs Oosiee rTyOOKHX T€OMETPUYECKUX 3HAHUUI
U JIeWCTBUH, chHeuu(UUHBIX TEOMETPUH, W  HEOOXOAMMBIX ISl  YCIEIIHOTO
npo¢heCCUOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuoputeTHBIMM ~ 3aJauaMud  Kypca TE€OMETpHMH Ha  yIIyOJI€HHOM  YPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiipeHHe MpEeACTaBIECHUS O TEOMETPUM KaK 4YacTh MHUPOBOM KYJIbTYpPbl U
(GbopMHpOBaHNE OCO3HAHHUS B3aMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHHUE TPEJCTABICHHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIIHMX
MaTEMaTUYECKUX MOJIESX, MO3BOJIAIOIIMX OIUChIBaTh M H3y4yaTb pa3HbIE SIBICHUS
OKpYKaIoIlIEr0o MHpa, 3HAaHUWE MOHATHMHOIO ammapara o pasaeny «CrepeoMeTpusi»
y4eOHOT0 Kypca reOMETPHH;

dbopMupoBaHHE YMEHHUS BIAJETh OCHOBHBIMU TMOHSATHSIMH O TPOCTPAHCTBEHHBIX
¢durypax u UX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (OPMYJI U YMEHUE UX PUMEHSTH,
YMEHHSI I0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMupoBaHHE YMEHHS PACIIO3HABATh HA YepTeXaxX, MOJEISIX M B PEaTbHOM MHpPE
MHOTOTPaHHHUKH U TeJia BPaLICHHs, KOHCTPYHUPOBATh TEOMETPUUECKUE MOJICIH;

dbopMUpoBaHHE TOHMMAHHUA  BO3MOXHOCTH  aKCMOMATUYECKOTO  MOCTPOEHUS
MaTeMaTUYECKUX TEOpUid, ((OPMHUPOBAHNE TOHUMAHUSI POJIM AKCUOMATUKH IIPU IIPOBEACHUU
PACCYXKICHUN;

(opMHpOBaHHE YMEHUS BIIAJETh METOJAMHU JI0KA3aTEIbCTB U AJITOPUTMOB PEILICHUS,
YMEHHUSI HMX NPUMEHATb, IPOBOAMTH JOKA3aTEIbHBIE PACCYKIEHUS B XOJE PpELICHMS
CTEPEOMETPUYECKUX 3aJad M 3aJad C MPAKTUUYECKUM COAepkKaHHeM, (HOpMHpPOBAHHE
IPEICTaBICHU O HEOOXOAMMOCTH JI0KA3aTelIbCTB INPU OOOCHOBAHMM MaTEMATUYECKUX
YTBEP>KACHHUM U POJIM aKCMOMATUKU B MTPOBEICHUU I€TyKTUBHBIX PacCyKICHHI;

pa3BUTHE M COBEPIICHCTBOBAHUE HMHTEJUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, T03HaBaTeIbHOM aKTUBHOCTH, MCCIIEOBATENLCKUX YMEHUHM, KPUTHUHOCTH
MBIIJICHHS], UHTEpeca K U3YYEHHIO T€OMETPHUH;



dbopmupoBaHue (PyHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUM: YMEHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHSITHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHbIX >KM3HEHHBIX CUTyalMsX M MpPU HU3YYEHUU JAPYIHMX YUE€OHBIX MPEAMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEAIbHBIX CHUTYallUM,
MCCJIEIOBAHMS TIOCTPOCHHBIX MOJIENIEH, HHTEPIIPETAIIUU TTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHM COJIEp)KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «['eomerpusi» B 10-11
kiaccax aBisitoTcs: «lIpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBEY, « MHOrorpaHHukmny, «Tena
BpalieHus», « BEeKTOpbl 1 KOOPAMHATHI B MPOCTPAHCTBEY, «JIBIKEHHS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo @PI'OC COO TtpeboBaHUE «YMETh ONEPUPOBATH MOHATUSIMI,
PEJIEBAHTHBIMM TE€OMETPUU Ha yriayOiaéHHoM ypoBHe oOyuenuss B 10-11 xknaccax,
OTHOCUTCA KO BCEM COJEP)KATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (QopMuUpoBaHUE
JIOTUYECKUX YMEHUU paclpelessieTcss HE TOJBKO IO COAEPKATENbHBIM JIMHHUSAM, HO U MO
rogam  oOyuenus. CopgepxaHue 00pa30BaHUS, COOTBETCTBYIOUIEE  IPEIMETHBIM
pe3ynbTatam ocBoeHusi DenepanbHO pabouell MporpamMMbl, paclupene€HHbIM 10 ToJaM
o0y4yeHusl, CTPYKTYpUpPOBAHO TakuM oOpa3oM, UYTOObI KO BCEM OCHOBHBIM,
MPUHIUIIMAIBHBIM BOIIpOCcaM 00y4aroluecs oOpalaiich HEOJHOKPATHO. DTO MO3BOJIAET
OpraHU30BaTh OBJIAJCHUE N€OMETPUUECKUMH MOHATUSIMHU M HABBIKAMU MOCIEIOBATENBHO U
MOCTYMATENbHO, C COOMIOAEHUEM MPUHLIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh
B OOIIYIO CUCTEMY IT'€OMETPUUECKUX MPEICTABICHUN 00yUYalOIUXCs, PACIIUPSst U yriayOmsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE IO3BOJISIET:

co3naTth ycnoBus il nuddepeHnuanuu oO0y4eHus, MOCTPOCHUS HHAMBUAYaTbHBIX
o0pa3oBaTeNbHBIX MpOTpaMM, OOECHeUUuTh YIrIyOJIEHHOE HW3YyYEeHHUE TEeOMETPUU Kak
COCTaBJISIIONIEH yueOHOro npeamera «MaTtemaTrukay;

MOJITOTOBUTH OOYYAIOIIUXCA K TMPOJODKCHHIO HU3YYEHHUS MATEMaTUKH C Y4ETOM
BbIOOpa Oynymiedt mnpodeccuu, obecrneunBasi MNPEEMCTBEHHOCTh MEXIYy OOIMM U
npodeccrnoHamTbHBIM 00pa30BaHUEM.

Ha uzyuenue yueb6HOro kypca «['eomerpusi» Ha yriyOonéHHOM ypoBHE oTBoaUTCS 204
gaca: B 10 xmacce — 102 gaca (3 yaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

Conep:xanue 00y4yeHHs

10 KIIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA cTepeomMeTpuu. Touka, mpsmas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCMOMaTHYECKOM IHOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
CJICICTBHSI U3 HUX.

B3anmHo€e pacnosioykeHne NpsIMbIX B MIPOCTPAHCTBE: MEPECEKAIOIINECS, TaPAIIIETIbHbIE
1 ckpemuBaromuecs npsamble. [IpusHaku ckpemmBaronmxcs npsaMsix. [lapamnensHoOCTb
IPSMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: IApajUICNIbHBIE MpPsSMBbIE B IIPOCTPAHCTBE,
[1apaJuIeNIbHOCTh TPEX MPSAMBIX, MAPAJIIEIBHOCTh NPSAMOM M IUIOCKOCTH. llapamiensHoe n



LEHTPATbHOE MPOEKTUPOBaHKE, U300pakeHre puryp. OCHOBHBIE CBOICTBA MapauIeIbHOTO
npoekTupoBanus. M3oOpaxenue ¢uryp B NapaUIeNbHOW MPOEKUMU. YTIBI €
COHAITPABJICHHBIMH CTOPOHAMHM, YIOJI MEXAY NMPSIMBIMU B mpocTpaHcTBe. [lapamnenbHOCTh
IUIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH, CBOMCTBAa  IApaJUICNIbHBIX  IIJIOCKOCTEH.
[Ipocreiiiive MpoCTpaHCTBEHHbIE (PUTYpPbl HA IUIOCKOCTH: TETpajlp, Napajlieienunen,
MMOCTPOEHUE CCUCHUU.

[leprieHIMKYNSIPHOCT MPSMOM W IJIOCKOCTH: MEPIEHAMKYJSIPHBIE MPSIMbIE B
IIPOCTPAHCTBE, NPSIMBbIE MapAJUICIbHBIE W IEPIICHAMKYJISIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHANKYISIPHOCTA TIPSAMOM M IUIOCKOCTH, TE€OpeMa O NPSMOU IEPHEHIUKYISIPHOU
m10cKocTH. OpTOroHaIbHOE NpoeKTHpoBaHue. [leprneHauKyIsp 1 HAKJIOHHBIE: PACCTOSHUE
OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1O TUIOCKOCTH, MPOEKIHs (UTYphl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIJIOCKOCTEH: IPU3HAK NEPHEHAUKYISIPHOCTH JBYX
IUIOCKOCTEN. TeopeMa o TPEX NMEePHEeHANKYIISIpax.

Yrael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOW U IUIOCKOCTBIO, JABYI'PAHHBIM YIOJI,
JVUHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHbIi U MHOrorpaHHsie yribl. CBOMCTBa
IJDIOCKUX YIVIOB MHOrOrpaHHoro yria. CBOWCTBAa IUIOCKMX UM JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buapsl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas mnpusma,
npsiMasi U HaKJIOHHAs MPU3Mbl, OOKOBas U MOJHAs NOBEPXHOCTH Npu3Msbl. [lapannenenunen,
MPAMOYTOJIbHBIN TMapaJuIeNIenuIlel U ero cBoucTea. Kparwaiiime myTh Ha MOBEPXHOCTHU
MHororpanauka. Teopema Ditnepa. [IpoctpanctBennas teopema Iludaropa. [lupamuna: n-
yroyibHas NMupamujaa, IpaBwibHas U yceu€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX
rpaHel MpaBUIbHOW IUpamuabl. [IpaBUIIbHBIE MHOTOTpaHHUKHW: NIPaBWJIbHAs IpU3Ma U
npaBuJIbHAs TMpaMua, MPaBUIIbHASI TPEYTOJIbHAS TMpaMua U MPaBHIbHBINA TETpadip, KyO.
IIpencrasiienye o NpaBUIbLHBIX MHOTOIPAHHUKAX: OKTAdp, AOAEKAdAP U UKOCAdIP.

Bbluncienre »1eMEHTOB MHOTOIPAaHHHUKOB: pé&Opa, auaroHanu, yrisl. [lmomans
OOKOBOI MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSIMOW MPU3MBI, TJIONIAJb OCHOBaHUA,
TeopeMa 0 OOKOBOI MOBEPXHOCTU MpSAMON mpu3mbl. [lnoimans OOKOBOM MOBEPXHOCTU U
ITIOBEPXHOCTH IIPABWJIBHOW MMUPAMUIBI, TEOPEMA O TUIOIIAAN YCEUEHHON TUPaMU/IbI.

CummeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPaBUIIbHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MPaBUIBHOM MHOTOTPAaHHUKE: CUMMETpHUS Napajuielenuneaa, CUMMETpUs
IIPABWJIBHBIX IIPU3M, CUMMETPHS PABUIBHON TUPAMU/IBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANIPABJIECHHBIE U MPOTHBOMOJIOAKHO HAIPABJICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpOB. JI€HCTBHS C BEKTOpPAMU: CIOKEHHE W BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBONCTBAa CIIOXKEHHUS BEKTOPOB.
CBoiicTBa yMHOXEHUsA BekTopa Ha uucio. [loHsaTMe koMiuiaHapHbele BeKTOphl. [Ipu3Hax
KOMIUIAHAPHOCTU TPEX BeKTOpOB. lIpaBmno mapamwtenenunena. Teopema 0 pasnoKeHUU
BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. I[IpsmoyrosibHas cucrema KOOpAMHAT B
npoctpaHcTBe. Koopaunatel Bekrtopa. CBs3b MEXKIAy KOOpAWHAaTaMHU BEKTOpa U
KOOpPJIMHATaMH TOYEK. YTOJI MEKIy BEKTOpaMH. CKaIsIpHOE MPOU3BEIEHUE BEKTOPOB.



11 KIIACC

TeJia BpaleHus

[loHsATHA: LMIMHIpPUYECKAsh MOBEPXHOCTb, KOHMYECKash MOBEPXHOCTh, cepuueckas
MMOBEPXHOCTh, 0Opasyrolue noBepxHocTeit. Tena BpalieHus: MWIUHIP, KOHYC, YCEUEHHbBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl M IUIOCKOCTH, KacaTejabHas
MJI0CKOCTh K cdepe. M300pakeHue Ten BpallleHUs Ha IJIOCKocTU. Pa3BépTka nmuiuHapa u
koHyca. CumMeTpus cepsl U mapa.

O06bEéM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuienenunena u cieActBus u3 He€. OOBEM MPSAMON U HAKJIIOHHON MPU3MBI, LIUJIUH/PA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOro CErMEHTa.

KoMOuHanuu Ten BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BOucaHHash B IWJIMHID,
onucaHHas okoJio nunuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cheprl 1IOCKOCThbIO. [lOHATHE MHOTOrpaHHHMKA, OMUCAHHOTO OKOJO cdephl, cdepsl,
BIIMCAHHOW B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS.

[1nomaae NOBEpXHOCTH HUIMHAPA, KOHYCA, IUIoMaab chepsl U €€ yacteid. [lonodue B
npoctpadHcTBe. OTHoOLIEHHE O0O0BEMOB, TUIOMIAJIEH TMMOBEPXHOCTEH TMOAOOHBIX (UTYP.
[IpeoOpazoBanue nogodus, romoretus. Pemienne 3aa4 Ha MIOCKOCTU C MCIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHne ceyeHWii MHOTOIPAHHUKOB W TEJ BpalleHHs: CEYEHUS UUIUHAPA
(mapanienbHO M MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca (mapasuieibHbleé OCHOBAHUIO U
IPOXOJAIINE Yepe3 BEPILIMHY), CEUEHHUs IIapa, METOAbl IMOCTPOCHUS CEUCHHI: METOoA
CJIEJIOB, METOJI BHYTPEHHETO ITPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEeKTOpOB. CBOMCTBa BEKTOPHOTO YMHOXeHUsA. lIpsmoyronpHas cucreMa KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTtopa. Paznoxkenue Bektopa mo 6asucy. KoopaunHatHo-
BEKTOPHBII METOJT TP PELIEHUU T€OMETPUUECKUX 3aaY.

JIBH:KeHHsl B IPOCTPAHCTBE

JIBmkenus mpoctpancTtBa. OtoOpakenus. J[BwxeHuss u paBeHCTBO ¢uryp. Obmme
CBOWCTBA JBWKCHUN. BUIbI NBMKEHUI: apaJUIEIbHBIN IIEPEHOC, LIEHTPAJIbHAS CHMMETPUS,
3epKajbHasi CUMMETpPHsI, TOBOPOT BOKPYT mpsmoil. [IpeobpazoBanus nmogobus. [Ipsmas u
cdepa Duinepa.



Ilnanupyemblie  pe3yJbTaThl OCBOCHHUSI Y4eOHOr0 Kypca  «reoMeTpHus»
(yriy0JieHHbIIi YPOBEHb) HA YPOBHE CpeHero o01iero oopa3oBaHust

JInuHOCTHBIE pPe3y/IbTaThI

1) rpaxxaaHCKO€ BOCTIMTaHUE:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON TIO3UIIMU OOYyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHICKOTO OOIIEeCcTBa, MPEACTABICHHE O MaTeMaTUYeCKHX
OCHOBaX (DYYHKIIMOHUPOBAHUSI PA3IHYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPAXKITAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHUE B3aWMOJCHCTBOBATH C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HWISHTUYHOCTHU, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIIEMY POCCUMCKONM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKECHUAM POCCUMCKMX MATEMAaTHKOB W POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HayKaX, TEXHOJIOTUAX, c(hepax SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoja, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, JTUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTIKEHUN HAYKU U JCSTEIbHOCThIO YYEHOTO, OCO3ZHAHUE JTUYHOTO BKJIA1a
B [TIOCTPOEHHE YCTOUYUBOTO Oy IYIIIETO;

4) acTeTUYEeCKOEe BOCITUTAHHE:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ady, pEUICHUH, pPacCYKICHUN, BOCHPUUMYHBOCTH K
MaTeMaTUYECKUM acIleKTaM pPa3jInYHbIX BUJOB UCKYCCTBA;

5) ¢u3nUeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH MAaTEeMaTUYECKUE 3HAHUS B HWHTEpecax
3I0pOBOTO W Oe30MmacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO
(3mopoBoe TMTaHWE, COATAHCHPOBAHHBIN PEXHM 3aHATHA U OTHOBIXa, peryJspHas
¢u3MYecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHWE IMPHU 3aHATUSX CIOPTHUBHO-
03/I0pPOBUTEIBHOMN JAEATEIbHOCTHIO;

6) TpyZlOBOE BOCIIUTAHHE:

TOTOBHOCTh K TpPYyHIy, OCO3HAHHE ILIEHHOCTH TPYIOJIO0US, MHTEPEC K Pa3IUYHBIM
chepam mnpodecCHOHATBLHOM  NIEATENTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €
NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peanu30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIJIaHbl, TOTOBHOCTH U CIHOCOOHOCTH K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO W CaMOOOPa30BaHMIO HA MPOTSHKEHUM BCEW KU3HH,
TOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEIICHHM NPAKTHYECKUX 3aJad MaTeMaTH4YEeCKOU
HaIlpaBJICHHOCTH;

7) KOJOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYPhl, TMOHUMAHUE BIUSHHUS COIUAIBHO-
AKOHOMHMYECKUX MPOILIECCOB HAa COCTOSIHUE MPUPOJHON W COIMAIBLHOW CpEJbl, OCO3ZHAHUE
IJI00QJIBHOTO  XapakTepa HJKOJIOTHUYECKHX MpoOJieM, OpHEHTallds Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW Il pelieHus 3a7ad B 00JIaCTH OKPYXAIoled Cpesbl,



IJJAHUPOBAHUE TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEACTBUM ISl OKpYXKaromiei
Cpelibl;

8) LIEHHOCTH Hay4YHOT'O MMO3HAHMUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW U OOIIECTBEHHOM MPAKTHKW, MOHUMAHUE MAaTEMaTUYECKOM HayKH Kak
chepbl 4eIOBEYECKON NIEATENIbHOCTH, ATAnoB €€ pa3BUTUA M 3HAYMMOCTU JJIs Pa3BUTHUSA
[UBUJIM3AIIMKM, OBJIAJICHUE SI3BIKOM MATEeMaTUKH M MaTEMaTHYECKOW KyJIbTypod Kak
CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOECKTHYIO U UCCIEI0BATEIBCKYIO
NeSTeTLHOCTh UHIUBUIYAIHHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

basoevie nozuueckue oeiicmeus:

BBISIBJISITh M XapaKTepU30BaATh CYIIECTBEHHBIC MPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TMOHIATUAMH, (HOPMYIMPOBATh OINpPEACICHUs TOHSATUH,
YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJacCU(UKAIMU, OCHOBAHUS i1 O0OOIICHUS U
CpaBHEHMUSI, KpUTEPUHU MMPOBOJUMOIO aHAIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BLIBATh CYXKIACHUS: YTBEPJAUTEIbHBIC U
OTpHUIlaTeIbHbIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUYUS B
dakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPKICHUSX, MPEAJiaraTh KPUTEPUU JJIsi BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;

JeJaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIOUYEHHUM, YMO3aKJIFOUEHUH 1O aHAJIOTHH;

OPOBOJNTh  CaMOCTOSITEJIbHO  JOKAa3aTelIbCTBA MAaTEMAaTUYECKUX  YTBEPXKICHUI
(mpsiMble U OT TPOTHUBHOIO), BBICTPAMBATH APTYMEHTAIMI0, TPUBOAUTHL NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBEIOMpATh CIOCO0 pemieHusl y4eOHOW 3amayu (CpaBHHBATh HECKOJBKO BAapHAHTOB
perieHus, BeIOMpaTh HamOoJiee MOAXOMSIIUNA C y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX
KpUTEPHUEB).

ba3zoevie uccneoosamensvckue oelicmeus:

UCIONB30BaTh  BOMNPOCHI  KaK  MCCJENOBATEIbCKUM  MHCTPYMEHT  IO3HAHWUS,
dbopMyaupoBaTh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOpEUHEe, MpoOJIeMy, YCTaHABIMBATh
MCKOMOE U JIaHHOE, GOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIIUI0, MHCHHE;

IPOBOJIMTh CAMOCTOATENIBHO CIIJIJAHUPOBAHHBIA 3KCIIEPUMEHT, HUCCIEHOBAHUE IIO
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOT0 0OBEKTa, SIBJICHHUS, MPOIECCA, BBISIBICHUIO
3aBUCUMOCTEHN MEXy 00BEKTaMHU, SBICHUSIMU, POILECCAMU;

CaMOCTOSATENbHO  (OPMYIHpPOBaTh OOOOIIEHUS ¥  BBIBOJABI IO  pe3yJbTaTaM
MPOBEEHHOTO0 HAOJIOICHUS, HMCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOJYyUYECHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIICHNUIA;

MIPOTHO3UPOBATh  BO3MOKHOE  pa3BUTHE  TMpollecca, a TakKe  BBbIJABUTATh
MPENOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Paboma c ungpopmayuei:



BBISIBJIATH Je(UUUTH HH(DOpPMAINK, JaHHBIX, HEOOXOAUMBIX Ui OTBETAa HA BOIIPOC U
JUI PELLEHUs 3a]auu;

BbIOMpaTh HMH(GOPMALMI0O U3 MCTOYHMKOB pa3jMUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh M HUHTEPIPETUPOBATh MH(POPMALMIO Pa3IMYHBIX BHJIOB U (HopMm
IpE/ICTaBICHHUS;

CTPYKTYpUpOBaTh HMH(GOpMALMIO, NPEACTaBIATH €€ B  pasinyHbBIX  (Qopmax,
WJUTIOCTPUPOBATH IpapUUecKu;

OLICHHMBATh HAAEKHOCTh HWHGOPMALMU IO CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKkaTHBHBbIE YHHBepPCAJbHbIE y4eOHbIe JelcTBUS

Obwenue:

BOCIIPUHUMATH ¥ (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBUSMHU U IEIISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MHUCHhMEHHBIX
TEeKCTaX, JaBaTh IOSCHEHUS I0 XOJy PpeIIeHUs 3aJadd, KOMMEHTHPOBATH ITOTYYCHHBIHN
pe3ynbTar;

B X0JI¢ OOCYKJICHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CY)AaeMOM TeMbI, TPOOJIEMBI,
perraeMoi 3aja4u, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA TIOMCK PEIICHHS, COTOCTABIIATH
CBOM CYXKJICHHS C CYXJICHHUSIMH APYTHX YYaCTHUKOB JIHAjora, OOHApYKUBATh pa3indue u
CXOJICTBO TO3WIMH, B KOPpPEKTHOH QopMe GOpMyIMpoBaTh pa3HOTIIACHS, CBOH
BO3PAKEHUS;

MIPEACTABIISITh PE3YJIbTAThl PEIICHUS 3a7a4u, YKCIIEPUMEHTA, UCCIIEIOBAHUS, TTPOCKTA,
CaMOCTOSITENIbHO BbIOUpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3a7ad Mpe3eHTAluu U
0COOEHHOCTEH ayIUTOPHHU.

PerynsitTuBHble YHUBEpCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopzanuzayus:

COCTaBJIATH IUIaH, aITOPUTM PEILICHUSI 3aJlaud, BBIOUPATh CIIOCOO pELICHUs C YUETOM
HMEIOLIUXCA  PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YU4ETOM HOBOUM MH(MOpMALIUH.

CamokoHmpons, IMOYUOHATLHBLI UHM EIIEKM:

BJIaJICTh HABBIKAMM TII03HABATEJIBHOW peduieKkcUur Kak OCO3HAHUS COBEPIIAEMbIX
NEUCTBUN W  MBICIUTENBHBIX TMPOIECCOB, HUX PE3yJbTaTOB, BIQJACTh CIOCOOaAMU
CaMOIMPOBEPKHU, CAMOKOHTPOJIS IIpoIecca M pe3yiIbTara pelieHus] MaTeMaTUUEeCKOM 3a/1a4u;

NPEIBUAETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUM 3a7a4d, BHOCUTH
KOPPEKTUBBI B JACSATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HaWJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHWBAaTh COOTBETCTBHE pe3yibTaTa €W W YCJIOBUAM, OOBSCHATH IPUUUHBI
JTOCTUKEHUS WM HEJIOCTHIKEHUS Pe3yJIbTaTOB ACATEIbHOCTH, HAXOAHWTh OIIMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

Coemecmnan oeamenbHOCMb:

MMOHMMATh W HCMOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W UHAMBUIYAIHHOU PabOTHI
MIPU PEIIeHUN y4eOHBIX 3a7ad, MPUHUMATH 11€1h COBMECTHOU ACATEIHHOCTH, TUIAHUPOBATH



OpraHW3aIil0 COBMECTHOW palOoThl, pacupenensiTh BUIAbI padOT, JTOTOBAPUBATHCA,
00Cy>KIaTh MPOIIeCcC U pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CYXAeHUS, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBD) M WHBIE), BBITIOTHATH CBOIO YacTh PabOThl U KOOPAHMHUPOBATH CBOU JCHCTBUS C
APYTUMH YJIEHAMH KOMAaH[IbI, OIICHUBATh KauyeCTBO CBOETO BKJIaJa B OOMIMA MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

HpeIlMeTHbIe pe3yabTaThbl

K konmy 10 knacca oOyyaromuiicss HayquTCs:

— cBOOOIHO OMEPUPOBATH OCHOBHBIMU TOHSTHSIMHU CTEPEOMETPUH TIPU PEIICHUH 3a7a4
Y TIPOBEICHUH MAaTEeMAaTHUYECKUX PACCYKICHUN;

— TMPUMEHSTh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX TMPU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

—  KJIacCUUIIUPOBATh B3aMMHOE PACTOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH
B TIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

— CBOOOJHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C YTJIaMU B MTPOCTPAHCTBE: MEXKITY
IPSIMBIMH B TIPOCTPAHCTBE, MEXTY TIPSIMOU U TNIOCKOCTBIO;

— ¢cBOOOJHO OTIEPUPOBATH MTOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMM;

— CBOOOJHO pacro3HaBaTh OCHOBHBIC BUABl MHOTOTPAHHUKOB (TpU3Ma, MUPaMHUIA,
PSIMOYTOJIbHBIN TapaJijiesienuIel, Kyo);

—  KJIaccupuIUpoBaTh MHOTOTPAHHUKH, BBIOMpasi OCHOBAHMS JIJIsl KJIaCCU(DHUKAIINK;

— CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

—  BBINOJHSATH MapajliebHOE, IIEHTPATLHOE U OPTOTOHAIIBHOE MPOEKTUpPOBaHUE (HUTYD
Ha TUIOCKOCTD, BBITIOJIHATH U300pakeHus1 (UTyp Ha TUIOCKOCTH;

—  CTPOUTH CEYCHHS MHOTOTPAHHHUKOB PA3IMYHBIMUA METOJAMHU, BHITIONHATH (BEBIHOCHBIC)
TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y;

— BBIYMCHIATH IUIOIMIAIMA TOBEPXHOCTEH MHOTOTPAHHUKOB (TpuW3Ma, MHpaMuia),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

— CBOOOJHO OMNEpPHPOBATh MOHITHSIMH: CHMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (DUTYPHI;

— CBOOOJHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOLUIUMH BEKTOpaM M KOOpIUHATAM
B IIPOCTPAHCTBE;

—  BBINOJHSATH ACHCTBUS HAJl BEKTOPaMU;

— pemaTh 3aJlayd Ha J0Ka3aTeIhCTBO MATEMAaTUYECKUX OTHOILIEHHWNW U HaXOXKJECHUE
r€OMETPUYECKUX BEJTUYHMH, MPUMEHSISI U3BECTHBIE METO/bI MPU PEIICHUH MAaTeMAaTHYECKUX
3a/1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIOKHOCTH;

— TPUMEHATH MpOCTENIINE MIPOTrpaMMHbIE CpeAcTBa U ANEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;
— W3BIEKaTh, MNpeoOpa3oBbIBATH W HHTEPIPETHPOBATH  WHPOpMAIUIO O

IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, NPEJACTABICHHYI0 Ha YepTexax M
pUCYHKaX;



— TMPUMEHSTH TOJY4YEHHBIE 3HAHUS Ha TPAKTUKE: CPaBHUBATh W aHAJIU3UPOBATH
peanbHble CUTYyallMM, MPUMEHSTh H3YyYEHHBIE MOHATHS B MPOIECCE IMOUCKA pPEIICHUS
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHON MPOOJIEMbI, MOACIUPOBATh peabHbIE CUTYallMH Ha
A3BIKE TEOMETPUH, UCCIIEIOBATH MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHHUEM T'€OMETPUUECKUX
MOHATUM M TeOopeM, ammapara aiareOpbl, peliath MPaKTUYECKHE 3a/Jaud, CBA3aHHBIE C
HAXO0XJIEHUEM T€OMETPUUYECKUX BEIUYHH;

— UMETh NpeACTaBJieHUs] 00 OCHOBHBIX AdTalax pPa3BUTHS I'€OMETPUU KaK COCTaBHOM
4acTH (PyH/IaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiaacca oOyyaronuiicss HayquTCs:

— ¢cBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C TUITUHAPUYECKON, KOHUIECKON U
chepudecKoil MOBEPXHOCTIIMH, OOBSICHATH CITOCOOBI TIOTyYCHUS,

—  OINEpPUpPOBATH MOHATHUAMH, CBSI3aHHBIMHU C TE€JIAMU BPAIEHUS: TUIUHAPOM, KOHYCOM,
cdepoii u mapom;

— pacrmo3HaBaTh Teja BpalleHus (LWIMHAp, KOHyC, chepa W 1map) U OOBICHATH
CHOCOOBI MOJTYYEHUS TEJ BPAILCHHUS;

—  KJaccU(pUUUPOBaTh B3AUMHOE PACIOJIOKEHUE CPEepbl U TIOCKOCTH;

—  BBIYMCJISTh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJI BpAIICHUS, 00BEMBI U
IJIONMIAJX TOBEPXHOCTE MHOTOTPAHHMKOB W T BpalllCHUs, T€OMETPUUECKUX Tell C
npuMeHeHueM (Gpopmy;

— CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C KOMOMHALIMSIMU TEJI BpaIlleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B cepy U OMUCaHHBIN 0KOJI0 cepsl, chepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIM TEJIO BPAICHUS;

—  BBIYUCJIATH COOTHOIICHHS MEXTY TUIOIIAASIMU TTOBEPXHOCTEN U 00BEMaMU MOT0OHBIX
TEN,

— wu300paxaTh HU3ydaeMble (QUTYpPBHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tl
BpaIllCHHUS;

— W3BICKAaTh, HWHTEPIPETHPOBATH W  MpeoOpa3oBhIBaTh  HHPOPMAIHUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYI0O Ha 4YepTekax u
pUCYHKaX;

— ¢cBOOOJHO OMEPHUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTBE;

—  BBINOJIHATH ONEpaIy HaJl BEKTOpaMU;

— 33JaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOIM CUCTEME KOOPUHAT;

— pemaTh TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHUE YIJIOB MEXAY NPSIMBIMH U
MJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUN OT TOUKH J0 IUIOCKOCTH, B 1I€JIOM, HA IPUMEHEHNE
BEKTOPHO-KOOPAMHATHOTO METOJIa IIPU PEIICHUH;

— cBOOOAHO OMEpUPOBATh MOHSTHUSIMHU, CBSI3aHHBIMU C JIBHDKEHHEM B IMPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHHU;

—  BBINOJHATh M300paK€HHUsS] MHOTOTPAHHUKOB M TeNl BpalleHUs NpPHU MNapajuieIbHOM
MEepEeHOCe, LEHTPAIbHOW CUMMETPUM, 3€pPKAJIbHOM CHUMMETPUH, IMPU TMOBOPOTE BOKPYT
npsIMOH, TIpeoOpazoBaHus O00MS;

— CTPOUTH CEUEHHMS] MHOTOTPAHHMKOB M TEN BpalleHUs: CEYEHUs IUIMHIpa
(mapaJuienbHO W NEPHEHIUKYISIPHO OCH), CEUCHHS KOHyca (mapajuielibHble OCHOBAHHIO U
MPOXOJSIIME YEPE3 BEPIINUHY), CEUEHUS 11apa;



— HCTOJIb30BaTh METOJbI MOCTPOCHUSI CEYCHUH: METOJ CIICJIOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METO/] TIEPEHOCA CEKYIIEeH MI0CKOCTH;

—  JIOKa3bIBaTh T€OMETPUYECKHE YTBEPKICHMS;

— TPHUMEHITh TEeOMETpUYeCKrue (aKThl IS pPEIICHUs CTEPEOMETPHUYECKHUX 3ajad,
MPEINONarafoIuX HECKOJIbKO INAroB pEUICHUs, €CIH YCIOBUS NPUMEHEHHUS 3a/JaHbl B
SIBHOM U HEABHOU dopme;

— pemaTh 3aJayd Ha J0KA3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHUH W HAaXOXKICHUE
T€OMETPUUYECKUX BEITUYHH;

— TPUMEHSATH MPOTPAMMHBIE CPEJCTBA W AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI
MIPH PEIIEHUN CTEPEOMETPUICCKUX 3a]1aY;

— TMPUMEHSATH TIOJYyYCHHbIE 3HAHHWS Ha TPAKTUKE: CpaBHUBATh, aHAJIU3UPOBATH U
OIICHUBATh PEAIbHBIE CUTYyaIlH, MPUMEHATh M3yUYCHHBIC MOHSITHS, TEOPEMBI, CBOMCTBA B
mpoliecce  TOWCKa  pelieHUusT  MaTeMaTH4eCKu  CPOpMYyIHUpPOBAHHON  MPOOJIEMBI,
MOJICIIUPOBATh pPEAbHBIE CUTYallUH Ha S3BIKE TEOMETPHH, HCCIE0BaTh TOCTPOCHHBIC
MOJICIIM C HCITOJIb30BAaHUEM T'€OMETPUUYCCKUX TOHATHH M TEOpeM, ammapara aiareOpbl,
peraTh MPakTHYECKUE 3a71a4M, CBI3aHHBIC C HAXO0XKICHIUEM T€OMETPUICCKUX BEIIMUNH;

~  WMETh TpeJCcTaBlIeHUs 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPHH KaK COCTABHOM
gacTu (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TemaTHuyeckoe NJIAHUPOBaAHUE

10 KJIACC
Koauuecmeo uacos
njr':l Haumenosanue pazoenoe u mem npozpammsl Beezo Koumponwnoie Dnexkmponnsie (Yughposwie) oopazoseamenvHble pecypcobl
padomut
1. BBeneHue B CTEPEOMETPHIO 23 1 https://youtu.be/-VWz0tkLI 7¢?si=JytCFUWJeghHj1vo
B3anMHOe pacnonoxeHue MpsIMbIX B IPOCTPAHCTBE 1 https://youtu.be/e6 AXTIY46Xc?si=7_VRGufE7TK4pZ767Z
3. IlapannenbHOCTbh OPSMBIX U INIOCKOCTEN B MTPOCTPAHCTBE 8 https://youtu.be/dPcgbpbwbdE?si=83SPLppEt DaUDoe
[leprieHIMKYIAPHOCTL NPSAMBIX U IUIOCKOCTEN B .
4, 25 https://youtu.be/7czmOEbgV fc?si=yhcgZ9XZL QBNbAR
MIPOCTPAHCTBE
S. | Yrusl ¥ pacCcTosAHUA 16 1 https://youtu.be/1HmlI1siBnsM?si=mVO8cXAglxkzMgiz
6. MHororpaHHuKH 7 1 https://youtu.be/h6PXWItY 5tw?si=zn077cSnOvH7Ba2S
7 BekTopbl B IDOCTHAHCTRE 12 https://youtube.com/playlist?list=PLvtJKssESNrgcLiApu09v
’ PEL B IPOCTP h4xLzZUe4GRTI si=xhVNDOgkFdpW91hJ
8. TloBTOpeHnue, 0000IIEHUE U CUCTEMATHU3AIMS 3HAHUM 5 1
Oo01ee KOJIMYECTBO YACOB IO NIPOrpamMme 102 5



https://youtu.be/-VWz0tkLJ7c?si=JytCFUWJeghHj1vo
https://youtu.be/e6AxTIY46Xc?si=7_VRGufE7K4pZ76Z
https://youtu.be/dPcgbpbwbdE?si=83SPLppEt_DaUDoe
https://youtu.be/7czmOEbgVfc?si=yhcgZ9XZLQBNbAtR
https://youtu.be/1HmI1siBnsM?si=mVO8cXAg1xkzMqiz
https://youtu.be/h6PXWItY5tw?si=zn077cSnOvH7Ba2S
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ

11 KJIACC

Konuuecmeo uacos Dnexmponnvie (yugposwvie) oopa eJlbHble Pecypcbl
}'l];::l Hawneuoeauuepawe./we U mem npozpammasl KOHmpOﬂbele
Beezo pabomol

1 AHamuTugeckKas TCOMETPHSI 15 1 https://youtube.com/playlist?list=PLvtJKssESNrgcLiApu09
’ vh4xLzZUe4GRTI si=xhVNDOgkFdpW91hJ

) [ToBTOpEHUE, 000011IeHNE U CUCTEMATHU3ALIMs 3HAHU I 15 1 https://youtube.com/playlist?list=PLvt]KssESNrgcLiApu09
’ vh4xLzZUe4GRTI si=xhVNDOgkFdpW91hJ

3 O0BéEM MHOTOI'PaHHHKA 17 1 https://youtube.com/playlist?list=PLvt]KssESNrgcLiApu09
) vh4xL.zUe4GRTI si=xhVNDOgkFdpW91hJ

4 Temna Bpamenus 24 1 https://youtube.com/playlist?list=PLvtJKssESNrgcLiApu09
’ vh4xLzZUe4GRTI si=xhVNDOgkFdpW91hJ

5 [Tomaay NOBEpXHOCTH H 00BEMBI KPYIJIBIX TEJ 9 1 https://youtube.com/playlist?list=PLvt]KssESNrgcLiApu09
) vh4xLzUe4GRTI si=xhVNDOgkFdpW91hJ

6 JIBIDKEHMS 5 1 https://youtube.com/playlist?list=PLvtJKssE5SNrgcLiApu09
) vh4xL.zUe4GRTI si=xhVNDOgkFdpW91hJ

7.  TloBTropeHnue, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUN 17 1
O01mee KOJIMYECTBO YaCOB 110 IporpaMme 102 7



https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
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https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ
https://youtube.com/playlist?list=PLvtJKssE5NrgcLiApu09vh4xLzUe4GRTI%20si=xhVNDOgkFdpW91hJ

(ID 495619)
«BeposSITHOCTH U CTATHCTUKA. YTJIy0JI€HHbIH YPOBEHb»
s ooyyaromuxesa 10-11 kiaccon

IosicuuTeNLHAA 3aIUCKA

VYueOHpiii Kypc «BepoATHOCTH M CTaTHCTHUKa» YIIyOJEHHOTO YPOBHS SIBISIETCS
IPOJODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4yeOHOIro Kypca yriyOJIEHHOTO ypOBHS Ha
YPOBHE cpeaHero oOuiero o0pa3oBaHus. YUeOHbIM Kypc MpeAHAa3sHauYeH s
dbopMupoBaHus y 00ydarolUXCsl CTATUCTUYECKONW KYJIbTYPhl U MMOHUMAaHHS POJIA TEOPUU
BEPOATHOCTEM KaKk MaTeMaTHUYECKOTO MHCTPYMEHTA AJI1 U3Y4YCHUS CIydallHbIX COOBITHH,
BEJIMYUH U TporeccoB. [lpm wu3ydeHun Kypca oOoramaroTcs MpeiCcTaBICHUs
oOydJaronuxcsi 0 METOJax HMCCIe0BaHUsS M3MEHYMBOIO MHpA, PA3BUBAETCS MOHUMAaHUE
3HaYUMOCTH M OOLTHOCTH MAaTEMaTU4YECKUX METOOB NO3HAHMS KaK HEOThEMJIEMON YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI.

Copepxanne y4eOHOTO Kypca HampaBi€HO Ha 3aKpEIUICHHWE 3HAHWM, MOJTYYEHHBIX
IpU M3YyYEHUM Kypca Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHMs, U Ha pa3BUTHE
IPEICTABICHUA O CIy4alHbIX BEJIMYMHAX M B3aUMOCBA3SX MEXAY HHMHM Ha Ba)KHBIX
IPUMEPAX, CIOKETHl KOTOPBIX IOYEPIHYTHl M3 OKPY’)KamIIero mupa. B pesynbrate y
oOy4aromuxcst TOJKHO CPOPMHUPOBATHCS MPEICTaBICHUE O Haubojee ynoTpeOUTEIbHBIX
¥ 00X MaTeMaTUYECKUX MOJIENISX, UCIIOJIb3YEMBbIX JUIsl OMMCAHUS aHTPOIIOMETPHUECKUX
U JeMorpauueckux BEIMYMH, TMOTPEIIHOCTEH B pa3IM4YHbIE pOJia HM3MEPEHUSX,
JUINTEIBHOCTU O€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX
SBJICHMA W TPOIIECCOB B OOIIECTBE. YUEOHBIN Kypc sIBIseTCS 0a30il 1Jisi OCBOCHUS
BEPOSATHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJMMBIX CHEIHAIUCTaM HE TOJBKO
VWHXEHEPHBIX CIELUAIBHOCTEH, HO TAKXKE COLUAIBHBIX M MCHXOJIOIMYECKUX, MOCKOJIBKY
COBpPEMEHHbIE O0IIECTBEHHbIE HAYKH B 3HAUUTEIBLHON MEpE MCMOJB3YIOT alapaTr aHajau3a
OonpMX AaHHBIX. L{eHTpanbHyl0 4acTh y4eOHOro Kypca 3aHMMAaeT OOCYXKJI€HHE 3aKOHa
00JbIIKX YKceNn — (PyHIaMEHTaJIbHOIO 3aKOHA MPUPOJIbI, UMEIOIIET0 MAaTeMaTUYECKYIO
b opmanuzauio.

B cooTBeTCTBMM € yKa3aHHBIMU LIEISIMU B CTPYKTYpe yueOHOro Kypca «BeposaTHOCTb
U CTaTHCTHKa» Ha yriayOJIEHHOM YpOBHE BBIJEIIEHBl OCHOBHBIE COAEPKATEIbHbIE JIMHUU:
«Cny4daiiHple COOBITUS U BEpPOSTHOCTU» U «CiydaliHble BEJIUYMHBI M 3aKOH OOJBIINX
YUCEID).

[ToMHUMO OCHOBHBIX JHMHHM B Y4eOHBIN KypC BKIIIOUEHBI JIEMEHTHI TEOpHH TpadoB U
TEOPUU MHOXECTB, HEOOXOIUMBIE JI IOJHOLIEHHOTO OCBOECHMSI MaTepuaa JaHHOTO
y4eOHOTro Kypca U CMEXHbBIX MATEMAaTUYECKUX yUEOHBIX KYypCOB.

Copepxanne nuHuU «CiydailHble COOBITHS U BEPOATHOCTH» CIY>KUT OCHOBOW MJist
dbopMUpOBaHUS TPEICTABICHUNA O PpAaCIpenesCHUH BEPOSTHOCTEM MEXIy 3HAuUCHUSIMU
CIIy4alHBIX BEJIMYMH. BaKHYIO 4acCTh B 3TOM COAEPKATEIBHON JINHUU 3aHUMAET U3YUEHUE



T€OMETPUUYECKOTO U OMHOMHUATIBLHOTO PACIPEACIICHUI M 3HAKOMCTBO C UX HEMPEPHIBHBIMH
aHaJIOraMH — MOKa3aTeJIbHbIM U HOPMAJIbHBIM PaCTpe/IeICHUSIMHU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEIMYMHAMU U PACTIPEICTICHUSIMH,
aKIIEHTUPYIOT BHUMaHUE O0y4YaloIUXCs Ha OMUCAHUU U U3YYEHUH CIy4YalHBIX SIBICHUU C
MOMOILBIO HENpepbIBHbIX (yHKUUNH. OCHOBHOE BHUMAaHHUE YIENSIETCS MOKAa3aTeJIbHOMY U
HOPMaJIbHOMY PACIPEICIICHUSIM.

B yueGHOM Kypce mpemycMaTpuBaeTcs O3HAKOMUTEIHLHOE W3YUYEHUE CBSI3U MEXITY
CIy4ailHBIMM BEJTMYMHAMU U OIMCAaHHWE OTOM CBSI3W C TMOMOLIBI0 KO3 dUIIMEHTA
KOPPEJSILIMA U €r0 BRIOOPOYHOrO aHaiora. JTH AJIEMEHThI COACpPKaHUs Pa3BUBAIOT TEMY
«/lnarpammbl paccenBaHMs», U3YYEHHYIO HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, U
BO MHOTOM OTHMPAIOTCS HA CBEJCHUS U3 KYPCOB aJIreOphl U TEOMETPHH.

Emé onuH sneMeHT coaepkaHus, KOTOPBIM MpeaaaraeTcs Ha O3HAKOMUTEIbHOM
YpPOBHE — TMOCJIEOBATEIBHOCTh CIYyYalHBIX HE3aBHCUMBIX COOBITHM, HACTYMAIOMIMX B
eAuHUIy BpeMeHu. O3HaKOMIJIEHHE C paclpe/iesieHUeM BEPOATHOCTEH KOJMYECTBA TAKUX
COOBITUI HOCHUT PA3BUBAIONIUI XapakTep H SBISICTCS AaKTyalbHBIM IS OYyIyIIHUX
aOMTYpUEHTOB, TMOCTyHAIONMX HAa  y4eOHbIE  CHEIUATbHOCTH, CBSI3aHHBIE  C
OOIIIECTBEHHBIMU HAyKaMHU, TICUXOJIOTUEH U YIIPABICHUEM.

Ha wusyuenue ydeOHOro kypca «BeposiTHOCTb M CTaTHCTHKa» Ha YriayOJIeHHOM
ypoBHe oTBoauTcs 68 vacoB: B 10 kiacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34
yaca (1 gac B Hegento).

Conepxanue o0yueHust
10 KUIIACC

I'pad, cessubiii rpad, mytu B rpade: nukiabl u 1enu. CreneHb (BaJECHTHOCTH)
BepinHbL. ['padsl Ha TTOCcKOCTH. JlepeBbs.

CrnydaliHple OSKCHEPUMEHTHl (OTBITHI) W CIIy4allHbIE COOBITHS. OJEeMEHTapHBIC
coObITust  (Mcxonpl). BeposaTHOCTH cimydyallHOTO COOBITHS. bBAM30CTh YacTOTHI U
BEpOSITHOCTU COObITHI. CilydailHble OIBITHI C PAaBHOBO3MOXHBIMHU 3JE€MEHTApPHBIMU
COOBITUSIMHU.

Oneparuu  Haj COOBITUAMH: TIEPECEUCHHE, OOBEAMHEHHE, MPOTHUBOIIOIOXKHBIC
coObiTud. Jlnarpammsl Ditnepa. Gopmyna ciaoKeHus: BEpOSATHOCTEH.

YcnoBHass  BEPOSTHOCTb. YMHOXXEHHE BEpPOATHOCTEH. JlepeBo  Ciay4yalHOTO
skcniepuMmenTa. Popmyna nonHouW BepostHocTH. Dopmyna baiieca. HeszaBucumsbie
COOBITHSI.

buHapHbIl Ciy4ailHbli ONBIT (MCIBITaHUE), ycnex M Heyaada. HeszaBucumele
ucnbiTanusi. Cepus HE3aBUCUMBIX HCHOBITAHUN 10 TepBoro ycrexa. I[lepecTtaHoBku u
(daxropuain. Yucno coueranuid. Tpeyronsauk [lackans. @opmyna 6unoma HeroToHa.



Cepust He3aBUCHMBIX ucHbITaHui bepHymnu. CnywaiiHblii BeIOOp M3 KOHEYHOMU
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacnpenenenue BepodTHOcTel. J(narpamma pacrpenesneHus.
Onepanuu Haja clydyallHbIMU BelnunHaMu. buHapHas cioydaiiHas BenuuuHa. [Ipumepsl
pacnpeziesieHui, B TOM YHUCIIE T€OMETPUYECKOE U OMHOMHUAIIBHOE.

11 KIIACC

CoBmecTHOE pacnpenesieHHe IBYX CIIy4alHbIX BelIMYMH. He3aBucuMbIE cilydailHbIe
BEJINYMHBI.

MareMatnyeckoe OXHAAHHE CIy4allHOM BenuuuHbl (pactpexaeneHus). IIpumepsr
MPUMEHEHUsT MaTeMaTUYeCKOro OXHUAaHMs (CTpaxoBaHHe, JoTepes). MaTemaTHdecKoe
OXHJaHUue OWHApPHOW clydailHOM BeIWYMHBI. MaTeMaTuueckoe OXHUJaHUE CYMMBbI
CIIy4allHbIX BeJIMUYMH. MaTeMaTHUecKoe OXHIaHWE IeOMETPUYECKOr0 W OMHOMHAILHOTO
pacnpeaeneHumn.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHUE CIy4ailHON BEJIMYMHBI (pacrpeieieHus).
Jlucrniepcust OMHAPHOM CIydaifHOM BeMYMHBI. MaTeMaTH4ecKoe OKUIaHUE TTPOU3BEACHUS
U JUCIEPCHS] CYMMBbl HE3aBHUCUMBIX CIIy4allHbIX BelW4YWH. [lucriepcust u CTaHIAapTHOE
OTKJIOHEHHE OMHOMMAJIBLHOTO pacmhpeseneHus. Jlucrnepcuss U CTaHAApTHOE OTKIOHEHUE
r€OMETPUYECKOIO PACIIPEIETICHUS.

HepapenctBo YeoOniméra. Teopema Yeoniméra. Teopema bepuynnu. 3akoH 60JIbIIMX
yucen. BeibopouHnslii MeTo uccneaoBanuii. Beibopounsie xapakrepuctuku. OneHuBaHue
BEPOSITHOCTA COOBITHSI 1O BBIOOPOYHBIM AaHHBIM. [IpoBepka MPOCTEMIIMX TUIOTE3 C
ITIOMOUIBIO U3YYEHHBIX PACIPEACICHUN.

HenpeprisHble citydaiinbie BenuunHbl. [Ipumepsl. @yHKIHS NIIOTHOCTH BEPOSATHOCTH
pactpeneneHusa. PaBHOMEpHOE paclpelieIeHHe U €ro CBOWCTBA. 3aJaud, MPUBOIAIINE K
NOKA3aTEIbHOMY  pACHpPENENICHUIO.  3aJaud,  NPUBOJAIIME K  HOPMaJbHOMY
pactpenenenno. OyHKIMA IUIOTHOCTM BEPOSATHOCTH II0KA3aTEIBHOIO pAaCIpPEIeIICHNUs,
(GYHKIUS TJIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pactipeaeneHus. OyHKIHS MJIOTHOCTH U
CBOMCTBA HOPMAJIBHOT'O PACIIPENEIICHMUS.

[locnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aqayu, MPUBOISIINE K
pacnpenenenuto [lyaccona.

KoBapunanmst nByx ciywaitHeix BennyuH. KosdduuueHnt nuneiHON Koppensuuu.
CoBMecTHbIe HAOMIOAEHUS NABYX BEIWYUH. BBIOOpOUHBI KOA(D(OUIMEHT KOpPPENSLUu.
Paznuune Mexny JIMHEWHOM CBSI3bIO M NPUYUHHO-CIICICTBEHHOW CBs3bIO. JIMHEHHas
perpeccusi, METOJ, HAMMEHbBIINX KBAIPATOB.

Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4€OHOI0 Kypca «BepOAATHOCTb U
CTATUCTUKA» (YIIy0JIeHHBIH YPOBEHb) HA YPOBHE CpeHero o01ero o0pa3zoBaHus



JINYHOCTHBIE pPe3yJIbTAThI

1) rpa’k1aHCKOTO BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3UIMKM OOY4YaIoIIEerocsi Kak AaKTUBHOTO H
OTBETCTBEHHOTO WJICHAa POCCHIICKOTO OOIecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUU, IPOLETYP TPaKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHUE B3aWMOJICUCTBOBATH C COITMAIBLHBIMU
MHCTUTYTaMH B COOTBETCTBHUHM C UX (YHKIUSIMHU U HA3HAYCHUEM;

2) MaTpuOTHYECKOTO BOCIIUTAHMUSL:

c(OPMHUPOBAHHOCTh POCCHUUCKOW TPAXIAHCKONW WACHTHUYHOCTH, VYBAXEHUA K
MPOIUIOMY M HACTOSILIEMY POCCUHCKOW MAaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB M POCCHUKWCKOM MaTEMaTHYECKOW IIKOJIbI,
UCII0JIb30BAHUE ITUX JOCTHIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) T1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona, Cc(HopMUpPOBaHHOCTH
HPABCTBEHHOT'O CO3HAHUSA, ATUYECKOTO TMOBEJECHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUHM HAyKH W JACATEIbHOCTBIO YYEHOrO, OCO3HAHHE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYyILIETO;

4) 3CTETUYECKOTO0 BOCITUTAHMUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajJad, PEIICHUH, pacCykIACHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh yMEHUS TPHUMEHSATH MaTEMaTUYeCKHe 3HAHUS B HHTEpecax
3I0POBOTO M 0€301MacHOTO 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 37J0POBBIO
(3mopoBoe muUTaHUE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATUA M OTHbIXa, pEryJspHas
¢du3nueckKass aKTUBHOCTh), (PM3HMUECKOE COBEPIIEHCTBOBAHUE MPU 3AHATUAX CIIOPTHBHO-
03JI0POBUTENBHOU JEATEIBHOCTBIO;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TpPYJy, OCO3HAHHE IIEHHOCTU TPYAOJIOOUS, MHTEPEC K Pa3IUYHbIM
chepam 1npodeccHOHaTbHON NEATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKoM U eé
OPWIOKEHUSIMU, YMEHHUE COBEpIAaTh OCO3HAHHBIM BbIOOp Oyayuiei mnpodeccuu u
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh W CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKCHUU BCEW JKU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOU
HaIpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbhl, MOHUMAHUE BIHSHUS COIMATLHO-
AKOHOMMYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON Cpejbl, OCO3HAHUE
rJ1I00aJbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM, OpHUEHTalMs Ha MPUMEHEHHE



MaTeMaTHUYeCKUX 3HAHUM [JIs pelmeHus 3aJad B oO0JacTH OKpYXKaroled cpensl,
IJJAHUPOBAHKUE IMOCTYNKOB M OLIEHKM UX BO3MOXHBIX MOCIEACTBUH I OKPYKAIOIIEH
Cpensl;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMUSL:

c()OPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HayKd U OOIIECTBEHHOM NpPaKTHKH, NOHMMaHWE MaTeMaTHYEeCKOW HayKu Kak
cdepbl 4eIOBEUECKOM NEeATENbHOCTH, 3TAloB €€ pa3BUTHS U 3HAYUMOCTU JJISi Pa3BUTHS
LMBUJIN3AIUN, OBJIAJCHUE S3bIKOM MAaTEMaTUKM M MaTeMaTHYECKON KyJbTypoll Kak
CPEICTBOM  IIO3HAHUS  MHpa, TOTOBHOCTb  OCYIIECTBISATh  INPOEKTHYIO U
HCCIIEIOBATENBCKYIO JESATEIIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTaThl

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Bazoevie nocuueckue oeiicmeus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTEeMATHYECKUX OOBEKTOB,
MOHSATHUM, OTHOIICHHH MEXIYy TMOHATUAMH, (OPMYJIMPOBATH OIpPEACICHUS TOHSATHUH,
yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(UKAIMK, OCHOBAHUS JIsi 0000IICHUS U
CpPaBHEHHUSI, KDUTEPUU ITPOBOJIUMOTO aHAIU3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U IPEOOPa30BLIBATh CYKACHUS: YTBEPIUTEIbHBIC U
OTpHUIlaTeIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBISAITH MATEMATUYECKUME 3aKOHOMEPHOCTH, B3aWMMOCBS3M W NPOTUBOpPEUUS B
(dakTax, TaHHBIX, HAOTIOJEHUSAX U YTBEPKICHUSIX, TIPEAJIaraTh KPUTCPUU JJIS BBISBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUN;

JeN1aTh BBIBOJBI C MUCIIOJb30BAHUEM 3aKOHOB JIOTUKHU, JE€IYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3AKIIOUEHUN 0 aHAJIOTHUH;

MPOBOJIUTh  CAMOCTOATENBHO JIOKA3aTeJIbCTBA MATEMATHYECKUX  YTBEPKACHUU
(mpsiMble ¥ OT NOPOTHBHOIO), BBICTPaMBaTh APryMEHTALMIO, MPUBOAUTH MHPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOIBI;

BBIOMpaTh CIOCOO pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB
penieHusi, BIOMpaTh Haubosee MOAXOIAIIUA C Yy4ETOM CaMOCTOSITEILHO BBIJEICHHBIX
KPUTEPUEB).

Bbazoewvie uccneoosamenwvckue oeicmeusn:

UCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEIOBATEIbLCKUA  WHCTPYMEHT  MO3HAHUS,
dhopMyIHpoBaTh BOMPOCH], (HUKCUPYIOIIHE NPOTUBOpPEUHE, MPOOJeMy, YCTaHABJIMBATH
HMCKOMO€ U JIaHHOE, (POPMHUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHHUSA, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTaMU, SBICHUSMH, MPOIECCAMMU;



CaMOCTOSITEIbHO  (hOPMYJTUPOBaTh OO0OOIIEHUST W BBIBOABI IO PE3yJbTaTaMm
MPOBEAEHHOTO HAOJIOCHUS, HWCCICAOBAHMS, OICHUBATH JIOCTOBEPHOCTH TMOJIYyYECHHBIX
PE3yNbTATOB, BHIBOJIOB M 000OIIIECHNUIA;

OPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IIpollecca, a TakXKe  BbIIBUIATh
MPEATNOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Paboma c ungpopmauei:

BBISIBIIATH N€PUITUTHI HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOMIPOC H
JUTS pEeLIeHUs 3a/1auu;

BbIOMpaTh HWHGOOpPMAIMI0O W3 HCTOYHUKOB PA3jIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHGOPMALMIO PA3IUYHBIX BUAOB U (PopM
MIPEICTABJICHHUS;

CTPYKTYpPUpOBaTh HH(POPMAIMIO, TPEJACTaBIsATH €€ B pa3IuyHbX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaAEKHOCTh MHGOPMALIMKM [0 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPcaIbHbIe yueOHbIE 1eiicTBHSA

Obwenue:

BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMHU U IECIISIMH
oOIlleHus, $ICHO, TOYHO, TPAMOTHO BBHIPAXKATh CBOKD TOYKY 3pPEHUS B YCTHBIX U
NUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOIy pEUICHHs 3a7add, KOMMEHTHPOBATh
TIOJTyYeHHBIN Pe3ybTarT;

B XOJe OOCYXIEeHHs 3aJaBaTh BOMPOCH IO CYIIECTBY OOCYXIaeMOW TEMHI,
MpoOJIeMBbI, pelIaeMoil 3ajayi, BHICKA3bIBaTh HWICH, HAIICJICHHBIC HAa TIOUCK DPEIICHMS,
COTIOCTaBIIATh CBOM CYXJEHHUS C CYXKICHHSIMH JPYTMX Y4YaCTHUKOB JHAJIOTa,
OoOHapy»XMBaTh Pa3IMuMe€ M CXOACTBO IMO3UIUH, B KOPpeKTHOU dopme GopMyaupoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPEACTABISATh PE3YNbTAThl PEIICHUS 3aJadyd, OJKCIIEPUMEHTa, HCCIeIOBaHUS,
MPOEKTA, CAMOCTOSITEITLHO BEIOMPATh (hOpPMAT BBICTYIICHUS C YUETOM 3a/1a4 MPE3CHTAINH
¥ 0OCOOCHHOCTEH ayAUTOPHH.

PerynasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIe 1eHCTBUS

Camoopzanuzayus:

COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3a/1a4d, BBIOUpATh CIOCO0 pelIeHUs ¢ YYETOM
UMEIOIIUXCS  PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpOBaTb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHPOPMALIUU.

CamoKoHmpob, IMOUUOHATLHBLIL UHMEIEKNL:

BJIa/ICTh HaBbIKAMHU I[I03HABATEIbHOW pedieKcHrn Kak OCO3HAHHSA COBEpLIAEMbIX
NEUCTBUA U  MBICTUTENbHBIX TMPOLIECCOB, HX PE3yJbTATOB, BIAJETh CIOCOOAMHU



CaMOTIPOBEPKH, CAMOKOHTPOJISI TpOIlecca M pe3yjbTaTa peHIeHUsS MaTeMaTUYeCKOn
3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH MIPH PEIICHUHN 3a7a9H, BHOCHUTH
KOPPEKTHUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJibTaTa MU W YCIOBHUSIM, OOBSCHATH NPUUNHBI
TOCTIDKEHUS WM HEJOCTIKCHUSI Pe3yJIbTAaTOB JACSTEIHHOCTH, HAXOIUTh OMIMOKY, TaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

Coeémecmnasn oeamensbHOCHb:

MOHUMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYATHHOU PaOOTHI
MIPY PEIICHUN YIeOHBIX 3a]1a4, MPUHUMATD 11€JTb COBMECTHOM JESATEIHHOCTH, IJIAHUPOBATH
OpraHU3alMI0 COBMECTHOW palOThI, pacHpenesTh BHUIbI paldOT, IOTOBAPUBATHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO YaCTh PabOTHI M KOOPAUHUPOBATH CBOU
JEUCTBUS C IPYTUMU 4YjeHAMU KOMaHJbl, OIEHNBATh KAaUYe€CTBO CBOETO BKJIaJa B OOIIMIA
MPOYKT IO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yUYaCTHUKAMU B3aHMO,ICHCTBHSI.

IIpeaMeTHBIe pe3yabTaThI

K konmy 10 kiaacca oOydaromuiicss HayquTCs:

—  CcBOOOJHO OIEpPUPOBATH MOHATUSAMHU: Tpad, TIOCKUil rpad, cBA3HBIA rpad, MyTh B
rpade, 1emnb, UK, JEPEBO, CTEIEHb BEPIITNHBI, JEPEBO CIyUYaHOTO IKCIIEPUMEHTA;

—  CBOOOJIHO OINEpPUPOBATH MOHATUSAMM: CIYyYaHBIM SKCIIEPUMEHT (OMBIT), CIy4ailHOE
coOBITHE, DJIEMEHTApPHOE CITy4aifHOe COOBITHE (PJIEMEHTAPHBIN MCXO0M) CIIY4aHOTO OIbITA,
HAaXOJUTh BEPOSITHOCTU COOBITUA B ONBITAX C PABHOBO3MOXXHBIMU 3JEMEHTapPHBIMU
COOBITUSIMU;

—~  HaxoaWTh W (OPMYIHPOBATH COOBITHS: TIEpPECeUCHHE, OOBEIUHECHHE TaHHBIX
COOBITHH, COOBITHE, MPOTHBOMOJIOXKHOE TaHHOMY, HWCIOJIB30BaTh IUAarpamMmbl Dijepa,
KOOPJIMHATHYIO TMPSAMYIO IS pelIeHUs 3a7ad, MOJb30BaThCsl (HOPMYJION CIOXKEHUs
BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX U TPEX CIyYalHBIX COOBITHH;

~  ONEpUpPOBATH TMOHATHUSIMHU: YCIOBHAs BEPOATHOCTh, YMHOXEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSA, JEPEBO CIYYaHOrO0 SKCIEPUMEHTA, HAXOIAUTh BEPOSTHOCTU
COOBITMI C TOMOIIBIO MPaBUJIa YMHOXKEHHS, JI€peBa CIy4aHOIO ONBITA, UCIOIb30BATh
dbopmyny mnonHOW BeposiTHocTH, (Gopmyny baileca mpu pemieHud 3anay, OnpenessTh
HE3aBUCUMOCTh COOBITHI 10 (hOpMYJIE U 0 OpTraHU3aIMK CIIy4aliHOTO SKCIIEPUMEHTA,

~ TMPUMEHSATHh W3Y4YEHHBIE KOMOWHATOPHBIE (POPMYIBI I TIEPEUNCICHUS JJIEMEHTOB
MHOKECTB, 3JIEMEHTAPHBIX COOBITUN CIYy4allHOTO OIbITA, PEIICHUs 3a/lad M0 TEOpUHU
BEPOSTHOCTEW;



~  CBOOOJHO OMEpUPOBATh MOHATHSAMHU: OWHAPHBIA CIy4YalHBIM OMBIT (KCIBITAHKE),
yCIIEX M HEeynada, HE3aBUCHUMbIE UCIIBITAHUSA, CEPUS UCNBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUU UCIBITAHUN JO MEPBOr0 ycliexa, B cepud ucnbiTanuid bepuymiu, B
OTIBITE, CBSI3aHHOM CO CIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

~ CBOOOAHO ONEpUPOBaTh NOHATHUSAMM: Cly4yailHas BEJIMYUHA, paCHpEesICeHUE
BEPOATHOCTEHM, JMarpaMMa  pacopelelieHus, OuHapHas  ciydailHas  BEJIMYHHA,
reoMeTpuuecKoe, OMHOMHAILHOE paclpe/IesieHuUE.

K konmy 11 kiaacca oOydaromuiicss HayquTCs:

~  OIIEpUPOBATH MOHATHIMU: COBMECTHOE PACIPEIEICHUE ABYX CIy4alHbIX BEJIUYMH,
UCIOJb30BaTh TaOJMIy COBMECTHOTO DACIpPEAENEHUS JIBYX CIIy4alHBIX BEJIMYMH IS
BBIJICTICHUS PACTIPEIEIICHNS KAXKION BEJIMYUHBI, OITPEAECICHUS HE3aBUCUMOCTH CITy4anHbIX
BEJINYNH,;

— CBOOOAHO ONEPUPOBATH IOHATUEM MATEMATHUECKOIO OXXHUJAHUS CIy4aillHON
BEJIMUMHBI (paclpeneneHus), NPUMEHITh CBOWCTBA MAaTEMaTHMYECKOIO OKUIAHWS IpU
pEIIeHWH  3a]a4, BBIYHMCIATH MaTEeMAaTHYECKOe OXHUAaHWEe OMHOMHUAJIBHOTO U
r€OMETPUYECKOTr0 PACIIPEICIICHNN;

— CBOOOAHO OMEpUPOBATH MOHATHAMH: JOUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHUE
CIy4YalHOM BEJIMYMHBI, IPUMEHSATh CBOWCTBA JUCIEPCUU CIIYYAMHOW BEIIMYUHBI
(pacupeneneHusl) 0OpU PELIEHUM 3a4ad, BBIYMCIATH JUCIEPCUI0 U CTaHAApTHOE
OTKJIOHEHHE T€OMETPHUUECKOr0 U OMHOMHUAIIBHOTO pacIipe/ieIeHHI;

—  BBIYHCTATH BBIOOPOUHBIE XAPAaKTEPUCTHKU IO JAHHON BBIOOPKE U OLIEHUBATH
XapaKTePUCTHUKH  TIEHEpaJbHOW  COBOKYINHOCTH  JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepuctukaM. OIleHMBaTb BEPOSTHOCTH COOBITUM UM IPOBEPSATh NPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, II0JIb3YACh N3yYECHHBIMU PACIPEICICHUSMH.



TeMaTn4yeckoe NIIAHUPOBAHUE

10 KJIACC
" Konuuecmeo uacoe Dnexkmponnvie (yughposwie) oopazoeamenvhsie pecypcol
n/;z Haumenoeanue pa3oenoe u nmem npozpammol Beezo Konumponvuvie
padomut
https://infourok.ru/prezentaciya-elementy-teorii-
1 IIeMEHTBI TEODHH Iha (l)OB 3 grafov-tvis-10-klass-6742275.html
) p p https://videouroki.net/razrabotki/eliemienty-ticorii-
ghrafov.html
7 CrnyyaiiHble ONBITBHI, CllydallHble COOBITHS M BEPOSTHOCTU 3 https://100urokov.ru/predmety/urok-9-teoriya-
" coObITHil veroyatnosti
Omneparuu HaJ, MHOXXECTBAMHU U COOBITUAMH. CIOXKEHHE |
3. yMHOXEHHE  BEpOSATHOCTEH.  YCIIOBHas  BEPOATHOCTb. 5 https://urok. I sept.ru/articles/618008
HezaBucumsblie coObITHS
4.  DnemeHThl KOMOMHATOPUKHU 4 1 https://resh.edu.ru/subject/51/
Cepun  mocnenoBaTelbHBIX  UCHBITaHWK.  McnbiTaHus )
5. L. . 5 https://resh.edu.ru/subject/lesson/4929/start/38412/
bepnaynau. CnydaitHblii BEIOOp U3 KOHEYHON COBOKYITHOCTHU
6.  CayvaliHble BEJIMYHUHBI U PACIPEACICHUS 14 1 https://resh.edu.ru/subject/lesson/4089/start/131703/
OO01ee KOIMYECTBO YACOB MO MPOrpamMme 34 2



https://infourok.ru/prezentaciya-elementy-teorii-grafov-tvis-10-klass-6742275.html
https://infourok.ru/prezentaciya-elementy-teorii-grafov-tvis-10-klass-6742275.html
https://videouroki.net/razrabotki/eliemienty-tieorii-ghrafov.html
https://videouroki.net/razrabotki/eliemienty-tieorii-ghrafov.html
https://100urokov.ru/predmety/urok-9-teoriya-veroyatnosti
https://100urokov.ru/predmety/urok-9-teoriya-veroyatnosti
https://urok.1sept.ru/articles/618008
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4089/start/131703/

11 KJIACC

Konuuecmeo uacoe Onexkmponnsie (yughposwie) oopazoeamenvhule pecypcot
M Haumenosanue pazoenoe u mem npozpammsl Koumponvnuvie
n/n Bcezo
pabomut
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
svedeniia-matematicheskoi-statistiki-9176/zakon-

1. 3aKkoH OOJIBIINX YHCE 5 . . . ; .
raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-
10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76

2. DJIeMEeHThl MATEMAaTUUYECKOU CTATUCTUKH 6 https://resh.edu.ru/subject/lesson/3751/conspect/326747/
https://interneturok.ru/lesson/algebra/l 1-klass/elementy-

3 HenpepreiBHbIe  ciiydyaiiHble BENWYMHBI  (pacrmpeiesieHus), 4 matematicheskoy-statistiki-kombinatoriki-i-teorii-

’ MOKAa3aTEIbHOE U HOPMAJIbHOE paclpeaeIICHUs verovatnosti/nepreryvnye-sluchaynye-velichiny-
profilnyy-uroven

4. Pacnpenenenue Ilyaccona 2 https:/resh.edu.ru/subject/lesson/3751/main/326752/
https://interneturok.ru/lesson/algebra/l 1-klass/elementy-

5 CBS3E MKV CTVIANHEIMA BEIIHHAMI 6 matematicheskoy-statistiki-kombinatoriki-i-teorii-

) Ay ¢y veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-
uroven

6. O00011eHNE U CUCTEMATH3ANS 3HAHUI 11 1 https://resh.edu.ru/subject/lesson/4089/start/ 131703/

OO01ee KOIMYECTBO YACOB MO MPOrpamMme 34 1



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://resh.edu.ru/subject/lesson/3751/conspect/326747/
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/nepreryvnye-sluchaynye-velichiny-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/nepreryvnye-sluchaynye-velichiny-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/nepreryvnye-sluchaynye-velichiny-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/nepreryvnye-sluchaynye-velichiny-profilnyy-uroven
https://resh.edu.ru/subject/lesson/3751/main/326752/
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://resh.edu.ru/subject/lesson/4089/start/131703/

		2023-09-19T09:30:45+0300
	Шутенко Ирина Вадимовна
	Я являюсь автором этого документа




