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Pabouyass mporpamma y4e0HOro Kypca «AJjredépa M Hayaja MaTeMaTHYeCKOIro
aHaJIu3a. Yriy0JieHHbIH YPOBEHb)

HOACHUTEJBHASA 3AIINCKA

VYuebHsbIil Kypc «Anredpa U Hayajga MaTEMaTUYECKOTO aHAJIU3a» SIBIISIETCS OJTHUM
U3 Hambosiee 3HAYMMBIX B MPOTPaMME CPEIHEro o0miero oOpa3oBaHUs, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OOecrmeurBaeT MHCTPYMEHTAIbHYIO 0a3y g HM3yuyeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyrodl CTOPOHBI, (POPMHUPYET JIOTUYECKOE H
abCTpakTHOE MBIIUICHUE OOYy4YalolUXCsl Ha YPOBHE, HEOOXOIWMOM JJisi OCBOCHHS
uH(POPMATUKU, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH W JPYIHUX AUCHUIUIMH. B
paMKax JTaHHOTO Y4eOHOro Kypca o0yJarouiuecs: OBJIaJeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM Hayku, KoTopas (OpMYJIUPYET CBOM JOCTIKEHHS B MaTeMaTHYECKOU
dhopme.

VY4eOHblil Kypc anreOpbl M Hauall MaTEMaTHYECKOT0 aHaIN3a 3aKJIagblBA€T OCHOBY
JUIsL  YCIICIIHOTO OBJIAJCHHUS 3aKOHaMH (PU3UKH, XUMHH, OWOJOTMH, MOHHMAaHUS
OCHOBHBIX TEHJCHIIMN pPa3BUTHS HKOHOMHUKHA M OOIIECTBEHHON >KU3HH, MO3BOJISIET
OPUEHTHUPOBAThCS B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX VIS JalbHEWIIEro o0pa30BaHus U B IOBCEAHEBHOM KU3HU.
B To xe BpeMs oBiazeHuE aOCTPAKTHBIMU M JIOTUUYECKH CTPOTMMU KOHCTPYKIMSIMU
anreOpbl 1 MaTEeMaTHYECKOTO aHalM3a Pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKAa3bIBaTh YTBEPXKICHUS C TOMOIIBIO HHIYKIUU U
paccyxaaTtb  JEAYKTUBHO,  MCIOJNb30BaTh  0000IIEHME M KOHKPETU3ALHIO,
abCcTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xone uzydenust yaueOHOro Kypca «Anredpa u Hadajaa MaTeMaTH4YeCKOro aHaInu3a»
0Oy4Jaromrecs Mmoay4yaroT HOBBIN OTBIT PEIICHUS MPUKIIATHBIX 331249, CAMOCTOSTEILHOTO
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTyalHil, WHTEpIpeTalun
MOJTYYEHHBIX PEIICHUH, 3HAKOMSTCA C IPUMEpPaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOMIUMUCS MATEMATUUECKUMU OTKPBITUSIMU U UX
aBTOPAMH.

VY4eOuplli Kypc 00JagacT 3HAYMTEIBHBIM BOCIHTATEIbHBIM TMOTEHIIUATIOM,
KOTOPBIH  peanu3yeTcss Kak d4epe3 Y4eOHBI MaTepHall, CIOCOOCTBYIOIIHI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M uepe3 cHerupuKky ydeOHOM
NEeSATENbHOCTH,  TpeOylomel  MpOJODKUTENbHONM  KOHILIEHTpAalMM  BHUMAaHUA,
CaMOCTOSTENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe Merommku 00yueHUs aireOpe W HadaliaM MaTEMaTHYECKOTO aHaln3a
JIKUT NEATSITbHOCTHBIA MPUHITUTT OOyUICHHUS.

B crpykrype yuebHOro kypca «Anrebpa M Hayajga MaTEMaTHYECKOTO aHaIU3a»
BBIJICJICHBI CIIEAYIOIINE CONEPKATETHHO-METOANYECKUE IMHUU: «UHCIIa U BBIYUCTCHUS,
«Dynknuu u rpaduxkny, «YpaBHEHUS U HepaBeHCTBay, «Havama maremaTtmueckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE
JUHUM U3YYal0TCsl Ha MPOTSHKEHUH JBYX JIET 0OydeHHs Ha ypOBHE CPEIHEro OO0IIero



o0Opa3oBaHMsI, €CTECTBEHHO JOMOIHSS IPYT APYyra W MOCTENIEHHO HACHIIASCh HOBBIMU
TeMaMH U pasnenaMu. J[aHHBIN y4eOHBIH KypcC SBISETCS MHTETPATUBHBIM, IMOCKOJIBKY
oOBeuHSET B cebe cofepKaHne HECKOJIbKMX MaTeMaTUYECKHUX AWCIUIUIMH, TAKUX KaK
anredpa, TPUTOHOMETPHSI, MATEMATHUECKUN aHAJIN3, TCOPHS MHOYKECTB, MaTeMaTHIECKast
noruka u apyrue. [lo Mepe Toro kak oOydJarommecs OBIaJIeBalOT BcE OoJiee MUPOKUM
MaTeMaTUYeCKHM  allapaToM, y HHUX I[IOcjieaoBarenbHo  Qopmupyercs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIh peajbHOW CHUTYyalluH,
MPUMEHSATh 3HAaHWS, TOJYYCHHBIC NPH HW3YYCHUH YUYEOHOTOo Kypca, Uil PEerIeCHUs
CaMOCTOSITENILHO  CPOPMYJTMPOBAHHOW  MaTeMaTHYeCKOW  3aJadyW, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOaUYECKass JUHUS «Yuciaa ©W  BBIUKCICHUS» 3aBepIacT
(GhopMHpOBaHNE HABBHIKOB HCIIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOpPOE OBLIO
HAa4yaTo Ha ypOBHE OCHOBHOro oOmero oOpa3oBanus. Ha ypoBHe cpenHero o6iiero
oOpa3oBaHusi 0c000€ BHUMaHHUE yJeisieTcss (GOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX
BBIYHMCIICHUM, BKJIIOYAIOMIMX B CeOsl UCIOIB30BaHUE PA3IMYHBIX (DOpPM 3amucu 4ducia,
YMEHHUE JellaTh TPUKHUAKY, BBITOJHATh MPUOIMKEHHBIC BBIYHCICHHS, OIICHUBATH
YHCJIOBBIE BBIPAKEHUS, paboTaTh C MaTEeMaTHYECKHMMH KOHCTAaHTaMH. 3HAKOMBIE
0Oy4JaronMMcsi MHOKECTBA HATYPAJIbHBIX, LENbIX, PAIIMOHAIBHBIX U JACHUCTBUTEIBHBIX
YHCeJN AOMOIHSIIOTCS MHOXKECTBOM KOMILJIEKCHBIX YHUCEN. B KaK70M M3 3TUX MHOXXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My crenuduyueckre 3afaud M ONepaluu: JeJeHUe
HAIIEJIO, ONEPHPOBAHHE OCTATKAMU Ha MHOXXECTBE IEJBIX YMCEN, 0COOBbIe CBOICTBa
pPaIMOHANBHBIX W HMPPAIMOHANBHBIX YHUCEN, apu(PMETHUCCKHUE OIepaIuid, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOW CTENMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCET.
brnaronapsi mocnenoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHCET |
3HAKOMCTBY C BO3MOYKHOCTSMH WX TPUMCHCHHS IS PEIICHHWS pPa3IuYHBIX 3a7ad
dbopMHpyeTCsl TIpEACTaBICHUE O CAWHCTBE MAaTEMaTHKHM KaK HAayKd W €€ POJu B
MOCTPOEHUU MOJIEJIE pPEaTbHOTO MHpa, IIUPOKO HMCIOJB3YIOTCS 0000IIeHne W
KOHKpPETHU3aIHSI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCETo 00yYeHUS
Ha YpOBHE CpeIHEro o0mero o0pa3oBaHus, MOCKOIbKY B KaKIoM pasneie [IporpamMmer
MPEeIyCMOTPEHO pEIICHHe COOTBETCTBYIONIMX 3amad. B pesynbrare oOydarommecs
OBJIAJICBAIOT PA3JMYHBIMA METOJAMH PEIIECHUS PAIMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JOTAPUPMUIECKUX U TPUTOHOMETPUICCKUX YpaBHEHUH, HEPABCHCTB U
CHUCTEM, a TaKKe 3ahad, coaepkalmmx mapameTpbl. [lolydeHHBIE YMEHHS IIIHPOKO
HCITOJIB3YIOTCS TIPH UCCIEAOBAaHUM (DYHKITUH C TTOMOIIBIO MPOU3BOIHOM, MTPU PEIICHUN
MPUKIAAHBIX 3a7ad W 3a7a9 Ha HaXOXKJCHUE HAMOOJBIINX W HAWUMCHBIIUX 3HAYCHUUN
¢bynkuuu. J[aHHast copeprkaTenbHas JIMHUS BKIIOYAEeT B ce0s Takke (OopMUpPOBAHUE
YMEHUW BBIMOMHATH pacdy€rtl 10 (dopmynaMm, MpeoOpa3oBaHMs PAIMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYCCKUX BBIPAKCHUN, a TaKXKE BBIPAKEHUH,
COJiepKalIMX CTeneHu U JjorapudMel. braromaps u3y4eHHIO anreOpanvecKkoro
Marepuansa TMPOUCXOIUT JaTbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00y4Jaromuxcs, POPMUPYIOTCS HaBBIKH ACTYKTUBHBIX PACCYKICHUN, paOOThI



C CUMBOJIbHBIMU (pOpMaMHU, MPEICTABICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEeHCTB W HEpaBeHCTB. AnreOpa mnpeayaraer 3(QeKTUBHbIE HHCTPYMEHTHI ISt
pelIeHNs TPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOU
BO3MOYXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTOoIMYeCcKass JMHUSA  «DYHKIMM U rpaQuKh»  TECHO
MEPEIUIETAECTCS C IPYTUMH JIMHUAMHM YYEOHOrO Kypca, MMOCKOIBbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Y4Y€HUs  marepuana. l3ydeHue  CTEeneHHOW,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB U
rpauKoB, HCNONb30BaHUE (YHKUMN [UIsl pelIeHUs 3ajad M3 JpYrux YdeOHbIX
IPEIMETOB U PEAIBHOM KU3HHU TECHO CBSA3aHO KAaK C MAaTEMATHYECKUM aHAJIU30M, TaK U
C pELICHHEM YpPaBHEHHM W HepaBeHCTB. Ilpum 3TOM OO0JbBIIOE BHUMAHUE YACIAETCS
(GOpMHUPOBAHHUIO YMEHUS BBIpaXaTb (POpPMyJIaMH 3aBUCUMOCTH MEXAY PpPa3IMYHbIMHU
BEJIMYMHAMH, UCCIIEI0BaTh MOJyYeHHbIe (PYHKIMH, CTPOUTh UX rpaduxu. Marepuan
ATOM COAEPIKATEIILHON JIMHUM HALEJIEH HA Pa3BUTHE YMEHUU U HABBIKOB, IIO3BOJISIOIINX
BBIPAKaTh 3aBUCUMOCTU MEXIy BEJIMUYMHAMU B Pa3IU4YHON (QopMe: aHaIUTUUYECKOH,
rpaduueckoil u cioBecHOU. Ero n3yuyenue crnocoOCTBYET Pa3BUTHIO aJTrOPUTMUUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHass nuHUsA «Havama MareMaTHyeckoro aHaiau3a» IO3BOJSET
CYLIECTBEHHO pAaCHIMPUTh KPYyr Kak MaTEeMaTU4YECKUX, TaK M NPHUKIAJHBIX 33124,
JOCTYIIHBIX 00y4YalOIUMCS, TaK KaK Y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpadUKu
CJIOXHBIX (DYHKIIMI, ONIPEAENATh X HAUOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIIATD
miomaau Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlaHHas
COZIeprKaTeIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHSI MAaTEMAaTUYECKUX
MOJEJIEH pPEAIbHBIX CHUTYyallUi, II03BOJISIET HAXOAUTh HaWJIydlllee pELICHUE B
MPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHMYECKHX, 3aZadyax. 3HAKOMCTBO C
OCHOBAMHM MATEMAaTHYECKOTO0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbOopManIbHO-IOrMUECKOIO0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUH
pacrio3HaBaTh IPOSIBICHUS 3aKOHOB MAaTEMaTUKUM B HAayKe, TEXHHUKE MU MCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJAE pa3BUTHUSA
MaTE€MaTUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToquYecKas JMHUS «MHOXECTBa U JIOTHKA) BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMaTH4YECKOU JIOTUKHU. TeOpeTUKO-MHOKECTBEHHBIE
IIPEACTABICHUs] TPOHM3BIBAIOT BECh KypC IIKOJIBHOM MATEMATUKA M MPENIararor
HanOosiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONMIUA BCE pa3feibl MaTEeMaTHUKU U €
MIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCIIUIUIMHBI U UX TPUIIOKEHUS
B enuHoe 1uernoe. [loaToMy BaXXHO JaTh BO3MOKHOCTH OOydYaroleMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHON MAaTEMAaTUKU U MCIOJIb30BATh €T0 IS
BBIPDQKEHHSI CBOMX MBbICHEH. J[pyrMM BaKHbIM IPU3HAKOM MATEMAaTHKW KaK HayKu
cleAyeT MpU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHWUWA U  CJIEJOBAHUE
ONpeNenEHHBIM IIpaBUiIaM IIOCTPOCHUS J10KA3aTENbCTB. 3HAKOMCTBO C JJIEMEHTAMM
MaTEMaTHYECKOM JIOTUKA  CIIOCOOCTBYET  PAa3BUTHIO  JIOTUYECKOTO  MBIIUICHHUSA



00y4Jaronuxcsi, MO3BOJIIET MM CTPOUTHh CBOM PACCYXKICHHS Ha OCHOBE JIOTHYECKUX
paBmI, GOPMUPYET HABBIKM KPUTUICCKOTO MBITILICHUSI.

B yue6HOM Kypce «AnreOpa ¥ Hayama MaTeMaTHYECKOTO aHaIN3a MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOT'0 MOJCIHUPOBAaHUS, KOTOPBIC IPU3BaHBI CIIOCOOCTBOBATH
(hOpPMHPOBAHUIO HABBIKOB TOCTPOCHHS MOJEICH pealbHBIX CHUTYyaIlud, UCCIICIOBAHHUS
THUX MOJCJIed ¢ TIOMOIIBIO ammapara aiareOpsl W MaTeMaTHYSCKOTO aHaJm3a,
WHTEPIIPETAIIMN TTOTYYCHHBIX PE3y/IbTaToB. Takwe 3aJaHusl BIUICTCHBI B KaXKJbIH U3
pa3nelioB NPOrpaMMbl, ITOCKOJBKY BeCh MaTepHal Y4eOHOro Kypca NIHPOKO
UCIIOJIB3yeTCS JUIS  peIICHUs NPUKIAAHBIX 3amad. [Ipy  pemeHuu peaabHBIX
IMPAKTUYCCKUX 3a7a9 OOyJaroIIrecs pa3BUBAIOT HAOMIOAATCIIBHOCTh, YMEHHUE HAaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIONB30BATh AHAJIOTHIO, 0000maTh U
KOHKPETH3UPOBATh MpodiieMy. JleareapbHoCcTh Mo (OPMHUPOBAHUIO HABBIKOB PEIICHHS
MPHUKIATHBIX 3a/1ad OPraHU3yeTCsl B MPOIECCe M3YYCHHsI BCEX TeM Y4eOHOTO Kypca
«Anrebpa 1 Hayajla MAaTeMAaTHYECKOTO aHATTN3ay.

Ha wm3yuenue ydeOHOro Kypca «AnreOpa W Hadajla MaTeMAaTHYECKOTO aHAIU3a»
orBoauTcs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136
4yacoB (4 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonanehple 4yncna. OOBIKHOBEHHBIE U JAECSATHUYHBIE JApOOU, TPOLIEHTHI,
OeckoHeuHbIe nepuoanyeckue apoou. [lpumenenne apodeit 1 MPOLEHTOB ISl PEIICHUS
NPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACiel 3HAHUW U PEaJlbHON KU3HHU.

JleyicTBuTEnbHBIE  YuCaa. PanvoOHaNbHBIE W HMPpPAalMOHAJIBHBIE  YHUCJA.
ApudmeTnueckne onepamnnuu ¢ 1eHCTBUTEIbHBIMEI YucIaMi. MOAysb AeHCTBUTETLHOTO
yucIa u ero cpoiictra. [IpubnmkEHHbIE BRIYUCICHUS, PABUIIA OKPYTJICHUS, TPUKUIKA U
OIIEHKA PEe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ neisIM nokasareiieM. buaom HeroroHa. Mcnonp3oBaHne moaxoasmen
(dbopMbl 3amUCH  ACUCTBUTENBHBIX YHCEN [JIsl PEIICHHUs MNPAKTUYECKUX 3a1ad MU
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa Jorapudma. JlecaTuuHble W  HaTypajbHBIE
norapu@Msl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPE0Opa3oBaHUs. Y paBHEHUE, KOPEHb YPABHEHHS.
PaBHOCUIIBHBIE ypaBHEHMS U YypaBHEHUA-ClIeACTBUA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUsI LENIbIX W APOOHO-pAalMOHANBHBIX YpPAaBHEHHH H
HEpPABEHCTB. MHOTIOYJIEHBI OT OJHOM NTEPEMEHHOM. [[eneHrne MHOro4sieHa Ha MHOTOYJIEH
c octaTtkoM. Teopema be3y. MHorouens! ¢ niensiMu ko3¢ dunnenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

WppaunoHaneHbie ypaBHeHUs. OCHOBHBIE METOJBl PELIEHUS HPPALUOHAIBHBIX
YpPaBHEHUM.

ITokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEJIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaKeHHH, COACPKANTUX JIOTApU(MBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEUICHHs JOrapu(pMHUUECKUX
YpPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUU. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .

Pemenne cucreM JMHEWHBIX ypaBHEHHWW. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MaTpulbl 2X2, €ro reOMETpUYECKUN CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYCHHMS, NPUMEHEHUE OINpEACTUTENs sl PEUIECHUS CUCTEMBbI
JMHEWHBIX ypaBHEHUW. Penienne mpukiiaHbIX 3aa4d ¢ MOMOIIbIO CUCTEMBI JIMHENHBIX



ypaBHeHui. HcciaenoBaHue IOCTPOCHHOM MOAEIM C  IIOMOILIBKO MaTpull U
ONPEAECTUTEIIEH.

[locTpoeHne MareMaTHYeCKUX MOJENIEH pEeaNbHOW CHUTyallud C IOMOUIBIO
ypaBHEHMI U HepaBeHCTB. [IpuMeHeHue ypaBHEHUH M HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3JInYHbIX 00JIacTell HAYKU U pEeaJIbHON KU3HU.

DYyHKIUHU U TPAPUKHU

Oyukuus, crnocodsl 3amaHus (yHKUMU. B3anMmHO oOpaTtHbIE  (YHKITHH.
Komnoszumms pynkuunii. I'padux ynkumnn. SnemMenTapHble mpeoOpa3zoBaHus rpaduKkoB
(GyHKITUH.

OOnacTe omnpeneneHus: U MHOXKECTBO 3HadeHUM (yHkumu. Hymm QyHkmum.
[IpomexxyTkn 3HaKomocTosHCTBA. UETHBIe W HeuéTHble GyHKmmu. [lepuogmdeckue
¢ynkuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIIMU. MakCUMYyMbI U MUHUMYMBbI )YHKIIUH.
Haubonbiee n HauMeHblee 3HaueHNs (PyHKINN Ha IPOMEKYTKE.

JIluneliHasg, KBaJpaTU4Has M JPOOHO-IMHEWHAas QYHKUMU. OJIEMEHTapHOe
HCCJIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHass (yHKUMS C HATypaJbHbIM M LI€JIbIM TOKa3zateneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OW CTENEHHU KaK (PYHKUUMU OOpAaTHOM CTENEHU C
HaTypaJbHBIM IIOKA3aTEIIEM.

[lokazarenpHast W Jorapudmuueckas QYHKIIMM, HX CBOWCTBA U TIpadUKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 7151 peIEHUs] YpaBHEHUM.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIETIEHUE TPUTOHOMETPUUYECKUX (DYHKIIUIMA
YUCJIOBOTO apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U sBieHusX. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

ITocimenoBaTenpHOCTH, CcHOCOOBI  3aJaHMs  ITOC/EIOBaTeiabHOCTEH. MeTton
MaTeMaTUYeCKOW HWHAYKUMHA. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEAOBATEIBLHOCTH.
HcTopust BO3HUKHOBEHUS! MATEMATUYECKOTO aHaJIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M TeoMeTpUueckas Hporpeccuu. beckoHeuHo yObIBarolas
reomerpuyeckas mnporpeccusd. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKOMN
[porpeccuy. JIMHEHHBIM U JKCHOHEHUMANbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
IPOLEHTOB. Vcnonb30BaHne NMPOrpecCum sl PELICHUS PEANbHBIX 3a1a4 IPUKIIAIHOTO
Xapaxkrepa.

HenpepoiBable QyHKIMHM U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMNTOTHI rpaduKOB
¢bynkumii. CBoiicTBa (DYHKIIMH HENMpEphIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB IS
penieHuss HepaBeHCTB. lIpuMeHeHue CBOMCTB HENPEPBIBHBIX (DYHKIMI ISl pelIeHUs
3aaad4.

[lepBass u BTOpas mpousBojHble GyHKIMH. OnpeneneHue, reOMETPUUYECKUN U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpaduKy (PyHKIUU.

[TpousBoaHble aneMeHTapHbIX (pyHKuui. I[Ipon3BoaHas cymMmbl, HNpOU3BEACHUS,
YACTHOTO M KOMITO3ULIUHU (QYHKITHIA.

MHoKecTBa H JIOTMKA



MHOK€eCTBO, OIepaluy HaJl MHOXECTBAMM M MX CBOMCTBa. JlnarpamMmbl Duiepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOI'O amapara Juisi ONKMCAHUs PEallbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTH4YeCKOro OObBEKTa, CJEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KIIACC

Ymncsia v BbIYMCJIEHUS

Harypanbubie u nensle uncina. [Ilpumenenre npu3HakoB JETUMOCTH LEJIbIX YUCEII,
HauOobIIMi 00mumiA nenurens (nanee — HOJl) u Haumensliee oo1iee KkpaTHoe (j1anee —
HOK), octaTkoB o Mmojyito, anroputma EBkinaa s penieHus 3a/1a4 B eJIbIX YUCIax.

Kommiexcubie uncia. AnreOpanueckass ¥ TPUTOHOMETpUueckass (OpMbl 3amuCH
KOMIUIEKCHOTO 4HClia. ApU(PMETHUUECKHUE OINepaluy C KOMIUIEKCHBIMU YHCIIAMH.
N3o0pakeHre KOMIUIEKCHBIX YMCEI Ha KOOPAWHATHOU miockoctu. @opmyna Myaspa.
KopHu n-oii crenenn u3 KOMIUIEKCHOTO unciia. [I[puMeHeHne KOMIUIEKCHBIX YUCEeN IS
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMsI U HEPABEHCTBA

CucreMa U COBOKYIMHOCTh YPaBHEHHUI U HEpPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHHI c MTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MMOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHHS CHUCTEM U COBOKYMHOCTEH palOHAaJbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHEHHI.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapamMeTpaMHu.

[IpumeHeHue ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX
3a71a4 W 3a7a4 U3 Pa3IMUHbIX 00JacTell HAyKu M peajbHOM >KU3HU, UHTEpIpeTarus
MOJIYYEHHBIX PE3YJIbTaTOB.

DYyHKIUHA U TPAPUKHU

I'padpux kommosunmu ¢yHkumidi. ['eomerpuueckre oO0pa3bl ypaBHEHHH W
HEPABEHCTB Ha KOOPJMHATHOM TJIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

['padraeckue MeToapl pelieHus: ypaBHEHUN 1 HepaBEHCTB. [ 'paduyeckue METOIbI
pelieHus 3aa4 ¢ mapameTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMM I8 HWCCIIEAOBaHUS  IPOIECCOB M
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT NPH PEIICHUH 3aad W3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hauajna MaTeMaTH4eCcKOro aHajan3a

[IpumMeHeHre NPOU3BOJHON K UCCIENOBaHHIO (DYHKIIMI HAa MOHOTOHHOCTh H
skcTpeMyMmbl. HaxokieHve HaumOOJbIIEro M HAaMMEHbIIErO0 3HAYEHUN HEempepbIBHON
(GyHKLIMU Ha OTpE3KE.



IIpuMeHeHrne TNPOM3BOJHOM I HAXOXACHUS HAaWIydllero peleHUs B
IIPUKJIAIHBIX 3a/1a4ax, I ONPENEIEHUsI CKOPOCTU U YCKOPEHHUs MpoLecca, 3aJaHHOTO
dbopmyIoit uin rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO  mepBooOpa3HbIX. IlepBooOpasHble
ayieMeHTapHbIX pyHKuMi. [IpaBuia Hax0XIeHUS TIEPBOOOPA3HBIX.

WNurterpan. I'eomerpudecknii CMBICA HWHTErpana. BeluncieHne onpenesr€éHHOro
uHTerpana no gopmyne Hetorona-Jlenouuma.

[Ipumenenne uHTErpana A HaAXOXKJISHUS IO MIockuX Guryp u o0bEMOB
Ir€OMETPUYECKUX TEIL.

[Ipumepbr  pemenuit  auddepeHIHANTBHBIX  ypaBHEHHH. MaTeMaThudeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 UG HEepeHIINATbHBIX YPaBHEHHI.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVYBJIEHHbBINM YPOBEHD)
HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIUMK OOYYAIOMIErocs KaKk aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOIECTBA, MPEICTABICHUE O MaTEeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIIEAYP TPAKTAHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUICKONW TpPaXKJaHCKOW UIAECHTUYHOCTH, YBaXKEHUSA K
MPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEeMaTHKH, ILIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKON UIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHWS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAYKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIICHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSTh MaTEMaTUUYE€CKHE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHUM M OTIbIXa,
peryispHas pu3ndeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHUE TIPU 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHONW JIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H e
MPWIOKEHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IIJIaHBI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEU >KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHHM MPAKTUYECKUX 3a/lad MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, IOHUMAHUE BJIUSHUS COLUAIBHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOM CPEeJbl, OCO3HAHUE



I00aJbHOIO  XapakTepa HKOJOTUYECKUX TpoOJieM, OpHEHTalMs Ha MPUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWUW JUIsl DPEIICHUsS 3a7ad B 00JIaCTH OKpYKAroIIeH Cpejpl,
IJIJAHUPOBAHKUE MOCTYNKOB U OLICHKA UX BO3MOXXHBIX MOCJIEACTBUU NI OKpYKarouien
Cpebl,

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MAaTEMAaTHUYECKON HAYKHU KakK
chepsl YeIIOBEUECKON NEITEILHOCTH, STANOB €€ Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS
IIMBWJIM3AlIUK, OBJIQJICHUE S3BIKOM MaTE€MaTUKH U MaTEeMaTHYEeCKOW KYJIbTYpoul Kak
CpPEACTBOM  IIO3HAHWUS  MHpPA, TOTOBHOCTh  OCYIIECTBJIATH  MPOSKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITH W XapaKTepHU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MaTEeMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHWH MEXIy MOHATHIMH, (POPMYIHPOBATH OMPEICICHUS
MOHATUH, YCTaHABIMBATh CYIICCTBCHHBIH MPHU3HAK KIacCCHU(pUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIM3A,;

BOCIIPUHUMATh, GOPMYJIHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIHHbBIC
Y OTpUIIaTeIbHbIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHBOPEUYHUS B
(dakTax, TaHHBIX, HAOTIOIEHUSX U YTBEPKACHUAX, TIPE/IaraTb KpUTEPHUH JIJIS BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

Jienath BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTeNIbCTBA MaTEMAaTHYCCKUX YTBEPKICHUN
(npsiMBIE W OT TIPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, TPHBOJIUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

BBIOMpATH COCO0 perieHust yaeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAaHTOB
pelIcHus, BBIOMPATh HAanOOJIee MOIXOIAIINN ¢ YIETOM CaMOCTOSITCIIBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUA HMHCTPYMEHT TIO3HAHUS,
(bopMyIUpPOBaTh BOMPOCHI, (DUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOIeMy, YCTaHABIMNBATH
HMCKOMOE M JTaHHOE, (OPMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UITUIO, MHCHHUE;

IIPOBOJUTH CAMOCTOSITEIILHO CIIAHUPOBAHHBINA SKCIEPUMEHT, WCCIICIOBAHHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTOo O0ObeKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENIbHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJABI IO pe3yJbTaraM
POBEIEHHOIO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCThH MOIYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;



OPOTrHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOLECCA, A TaKKE BbIIABUIATH
IIPEANIOJIOKEHHNSI O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nuHpopmanueii:

BBISIBJIITH Je(UUIUTHI UHPOPMAIIUK, TaHHBIX, HEOOXOIUMBIX Il OTBETA HA BOIPOC
U JUIA PELICHUS 3a1a4H;

BbIOMpaTh WH(MOPMALMIO U3 HMCTOYHMKOB PA3NUYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMaTU3HPOBaTh U WHTEPIPETHPOBATh MH(OpPMALHMIO PA3TUYHBIX BUIOB U (HOpM
IIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HWH(POPMAIMIO, MPEACTABIATh €€ B pa3au4HbIX (opMax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHMBATh HAAEKHOCTh MH(YOPMAIMH 10 CAMOCTOSITENEHO CHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1elCTBUS

Oo0wenue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBHHU C YCIOBHSIMH M
1eJIsIMU OOIIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHUS 3a/1auyd, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XO0/ie OOCYXIECHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
npo0JieMbl, pelaeMoi 3a/1a4du, BHICKA3bIBaTh HJICW, HAIlEJICHHBIE Ha TOWCK PEIIeHUS,
COTOCTAaBIISATh CBOM CYXJICHUS C CYXICHUSIMU JPYyTUX YYaCTHUKOB JHaiora,
oOHapy>XUBaTh pa3Inuue U CXOJCTBO IMO3UIINMA, B KOPPEKTHOU popme hopMyIupoBaTh
pa3HoTJIacHsi, CBOM BO3PAXKECHHUS;

MPENCTaBIATh PE3YNbTAaThl PEIICHUs 3a7add, OSKCIEPUMEHTa, HWCCIEIOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpPATh (opMaT BBICTYIUICHHS C YYE€TOM 3aj1a4y
Mpe3eHTAUU U OCOOCHHOCTEN ayIUTOPUU.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIISITh IJIaH, AJTOPUTM pEIICHUs 3a/Jayd, BbIOMpaATh CHOCOO pEeIIeHUs ¢
Y4ETOM HMMEIOLIUXCSl PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHPOpPMALIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:

BJa/IeTh HABBIKAMM TO3HABATENIbHOM peQIieKCHMH KaK OCO3HAHUS COBEpIIaeMbIX
JACHCTBUM M MBICIUTENBHBIX MPOLIECCOB, HX PE3yJbTaTOB, BIAJAETh CIOCOOAMU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yJbTaTra PELICHHs MaTeMaTH4eCKOU
3a/1a4y;

IIPEABUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPU pEIICHUW 3a7a4H,
BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa IENH MU YCJIOBUAM, OOBSCHATH MPUYMHBI
TOCTYDKECHUS WM HEJOCTIKEHUS PE3yJIbTaTOB IEATEILHOCTH, HAXOIUTh ONTHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

IOHUMATh U MCTIOJIH30BATh MPEUMYIIIECTBA KOMaH/HON U MHIUBUYaTbHOU paOOTHI
OpU pelmIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATH IIeJb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHHU3aIMI0 COBMECTHOM paboThl, pacmpeneisTh BHIBI paboT,
JOTOBApUBATHCSA, OOCYXJAaTh MPOLECC M pe3ylbTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYyHNoOBBIX ¢dopmax padoTel (00CykaeHus, oOMEH MHEHHH,
«MO3TOBBIE IMITYPMBD» U HHBIE), BHITIOJHITH CBOIO YaCTh PAOOTHI 1 KOOPAMHUPOBATH CBOU
JACUCTBHS C APYTMMHU YWICHAMHA KOMAaHIbI, OIICHUBATh KA4ECTBO CBOETO BKJIa/ia B OOIIMIA
MPOJIYKT MO KPUTEPUIM, CPOPMYIMPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

K koniy o0yuenus B 10 kjacce o0ydaromuiics MoJyduT CIeAyOIue IpeIMeTHbIe
pe3ynbTaThl 1O OTAEIBHBIM TeMaM padboyell mporpamMmbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAIU3a»:

Yucia 1 BbIYUCICHHUA:

CBOOOZIHO ONEpUPOBATh TMOHATUSMU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanYecKas Jpoob, MPOLEHTHI, UPPALMOHAIBHOE YHCIIO0, MHOKECTBA PALIMOHAIBHBIX
Y JEMCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

MPUMEHSATh IpOOM U MPOLEHTHI JJI pEeUICHUsI MPUKIAIHBIX 337a4 U3 Pa3IMyHbIX
OTpacier 3HaHUU U PEajbHOU KU3HU;

OPUMEHATh MPUOIMKEHHbIE BBIYMCIICHUS, MpaBWIa OKPYIJVICHUS, NPUKUAKY U
OILIEHKY PE3YJIbTaTa BHIUYNCIICHUN;

CBOOOJIHO OMEpPUPOBATh MOHATUEM: CTEIIEHD C LIEJIBIM [TOKa3aTeJIeM, HCIOIb30BATh
MOAXO/SILYI0 (POPMY 3aITUCH IEHCTBUTENbHBIX YACEI JIJIsl PEIICHMS TPAaKTUYECKUX 3a/1a4
Y IIPEJICTABIICHUS JaHHBIX;

CBOOOZHO OMNEpUPOBATH TMOHATHEM: apU(METHUYECKHII KOpPEHb HaTypaJbHOM
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO OMepUpoBaTh MOHATUSAMM: JorapudMm uuciaa, JECATHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZIHO OMEpUPOBaTh MOHATHSAMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh TOHITUSMH: APKCUHYC, APKKOCMHYC M AapKTAaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpUpOBaTh MOHATUAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCUIIbHBIC YPABHEHUS U YPABHEHUSI-CIICACTBHUS, PABHOCWIbHBIC HEPAaBEHCTBA;



OPUMEHATh  Pa3JIMYHblE METOJAbl PEIICHHS PpPalUOHAIBHBIX M JAPOOHO-
pPalMOHAIBHBIX YPAaBHEHUI, TPUMEHATH METO/I HHTEPBAJIOB IS PELICHUS] HEPABEHCTB;

CBOOOZIHO OMEpUpOBATh MOHITUSAMHU: MHOTOUIEH OT OJHOM MEPEeMEHHO,
MHOTOUWIEH C LEIbIMU KO3((ULMEHTaMH, KOPHU MHOTOUJIEHA, MPUMEHSTH JIEJICHUE
MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopeMy Buera juist pemenus
3a/1ad;

cBOOOZHO ONEpUPOBATHh MOHATUSAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpuIa,
ONPEAETUTENb MATPULBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICI, HCIIOIb30BaTh CBOMCTBA
omnpenenuTesss 2 X 2 s BBIYMCIECHHS €ro 3HAYEHUs, IPUMEHATH ONPEACIUTENN IS
pELICHUs] CHUCTEMBI JIMHEMHBIX YPAaBHEHWI, MOJCIMPOBATh PEANBHBIE CHUTYallUH C
MIOMOILBIO CUCTEMBI JIMHEWHBIX YpPaBHEHMI, HCCIIEOBAaTh IMOCTPOEHHBIE MOJIETU C
MTOMOILBIO MATPHUIL U OTPEJIETUTENEH, MHTEPIPETUPOBATH NOJIYYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU sl MPEoOpa30BaHMsI BbIPaKEHUH;

BBINOJIHATh MPEOOPA30BAHMS YHMCIIOBBIX BBIPAXKEHUH, COJEpPIKAIIMX CTEIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

HCIIOJIb30BaTh CBOMCTBA JIOrapu(MoOB i IpeoOpa3oBaHUs JIOTapUPMUUYECKUX
BBIPAKEHHUI;

CBOOOZIHO OINEpUpPOBaTh TMOHATUSMU: UpPpAlMOHAJbHBIC, IOKa3aTelIbHbIE U
Jorapu(pMUUECKUe YpaBHEHMsI, HAXOJIUTh UX PELICHUS C MOMOIIbIO PaBHOCHUIIBHBIX
MEPEXO0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHE;

MPUMEHATh OCHOBHBIE TPHUIOHOMETpUYECKHE (POPMYNbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CcBOOO/HO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXoauMble (OPMYJIbl JJisi PEHICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHECHUH;

MOJEJIUPOBATh pealbHbIE CUTYallMd HA SI3bIKE alreOpbl, COCTABIISITh BBIPAXKECHHUS,
YPaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 33Ja4d, UCCIEA0BATH IIOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM ammapara ajareOpsl.

DYyHKIUMU U TPAPUKH:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: (YHKLHS, CIOCOObI 3agaHus (QYyHKIHH,
B3aUMHO OOpaTHble (PYHKIMU, KOMIO3ULIUS (PYHKIUH, rpaduk (QyHKIHMH, BBINOIHATH
aJIeMEHTapHbIe TPeoOpa3oBaHus rpaPuKoB HYyHKIIHIA;

CBOOOZHO OIEpPUpPOBaTh MOHATHAMHU: O00JIACTh OIpeNeeHUs] U MHOMXKECTBO
3HaUYEeHUU PYHKIMH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO  OMEpUpoBaTh MNOHATUSAMHU: YETHbIE M  HEYETHbIE  (DYHKIMH,
NepUOINYECKre (PYHKIIMH, MPOMEKYTKM MOHOTOHHOCTU (DYHKLIHMH, MaKCUMyMbl U
MUHUMYMBbI QYHKIIMH, HAHOOJIbIIICE U HAMMEHbIIEE 3HaUeHUE (PYHKIIMU Ha TPOMEKYTKE;

CcBOOOIHO ONIEPUPOBATh NOHATUAMU: CTETIEHHAsA QYHKIHUS C HATYPaJIbHBIM U LEJIBIM
nokasaresieM, rpaduk CTENEeHHON (DYHKIMH C HATypaJIbHbIM M LENbIM MOKa3aTeseM,
rpadguK KOpHS N-OM cCTeneHu KaKk (QYHKIMM OOpaTHOM CTENEHU C HaTypaJbHbIM
MOKa3aTelIeM;



OmnepupoBaTh MOHATUSIMH: JIMHEWHAas, KBaJpaThyHasi M JPpOOHO-IUHEIHas
(GyHKIIUH, BBITIOIHATE 3JIEMEHTAPHOE MCCIEA0BAHNE U IIOCTPOECHUE UX TPAPUKOB;

CBOOOZHO OMepUpOBaTh MOHATHSAMH: TIOKa3aTelbHAas M JorapupmMuuecKas
(GyHKIMH, X CBOMCTBA U rpadUKH, UCMOJIb30BATh UX rpadUKH JJI PEIICHUs YPABHEHHU;

CBOOOJHO  OMEpUPOBATh  MOHSATUSAMU: TPUTOHOMETPUYECKA  OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPHUUECKHUX (PYHKITHI YUCIOBOTO apryMEHTa;

MCIOJNIb30BaTh Tpaduku QYHKIUI ISl UCCIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH
IpU pEIIeHUH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEaTbHOM KU3HHU, BBIPAXKATb
(dbopMysaMu 3aBUCUMOCTH MEXK]Ty BEJIMUUHAMY;

Hauana MareMaTH4ecKOro aHaJmn3a:

CBOOOZHO OMEpUPOBaTh MOHATUAMU: apUPMETHUEcKass M TeoMeTpHUYecKas
nporpeccusi, O€CKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKas MPOrpeccHsi, JUHEHHBIM U
HKCIIOHEHIIMATIBHBIA POCT, QOopMyjia CIOXKHBIX MPOLIEHTOB, UMETh IPEJCTaBICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHUU ISl PELIEHUS PEATIbHBIX 3a7a4 IPUKIIAHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOCIEIOBATEIBHOCTh, CIHOCOOBI 3aJaHHS
ITOCJIEA0BATEILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIIEN0BATENBHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUS] MAaTEMAaTUYECKOT0 aHAJIM3a KaK aHaJln3a OECKOHEYHO MaJlblX;

CBOOOZIHO ONEPUPOBATHh MOHATUSMU: HENpPEPbIBHbIE (YHKIUHU, TOYKHU pas3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (YHKIMS, HENpepbiBHAS Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (YHKUMN JJIsl pELICHUS 3a]1ay;

CBOOOZIHO OMEpUPOBATH MOHATUSIMU: IEpBasi U BTOpas MPOU3BOAHbBIC (YHKIUH,
KacatenbHas K Tpaduky QyHKIUY;

BBIUKCIIATH MPOU3BOJHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIUU ABYX
(yHKLMIA, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (QYHKLIUA;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UIECKUN CMBICI POU3BOTHON JIJIsl PEIICHUS
3a1ad4.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPAllMU HAJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar i ONHUCAHUS PealbHbIX
MPOLIECCOB U SBJICHUH, TP PEIICHUHU 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJIHO ONEepUpOBaTh TMOHATUSIMU: ONpEJEIICHHE, TeopemMa, YypaBHEHUE-
CJIEICTBHE, CBOWCTBO MAaTEMAaTHMYECKOrO0 OOBEKTa, J0KAa3aTeIbCTBO, PAaBHOCUJIbLHBIC
YpaBHEHUS U HEPABEHCTBA.

K konity oOyuenus B 11 kiacce oOydaromuiics NOAyYUT CIEYIOUIUE TIPEIMETHbBIE
PE3yNbTaThl MO OTACTHLHBIM TeMaM pabouel mporpamMmbl ydeOHOTO Kypca «Anredpa u
Hayaja MaTeMaTU4eCKOro aHaIN3a:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: HATYpaJbHOE M LIEJI0E€ YHUCJIO, MHOXKECTBA
HaTypaJIbHBIX U LIEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH Lenbix yncesn, HO/J
1 HOK nHatypanbHbIX 4nces A1 peuieHus 3a1ad, IPUMEHATh anroput™ EBkinaa;



CBOOOJTHO OIEPUPOBATH MOHATUEM OCTATKa IO MOJIYJIIO, 3aIIMChIBATh HATypaJbHbIC
YKCJIa B PA3JINYHBIX MO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, TNPEJICTAaBIIATh KOMIUIEKCHBIE YHclia B anreOpandyeckod u
TPUTOHOMETPHUUECKOU (opMe, BBIIOJNHIATh apuDMETHUUECKUE OIepaluyd ¢ HUMUA U
M300pakaTh HA KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHNs U HEPaBEeHCTBA:

CBOOOZHO OMNEpPUpPOBaTh TOHATUSAMU: HWPPALMOHAIBHBIC, TIOKa3aTENbHBIE H
norapu(MUUecKre HEPaBEHCTBA, HAXOJIUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
NEPEXO/IOB;

OCYULIECTBJIATh OTOOP KOPHEN MTPU PEIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJIHO ONIEPUPOBATH OHITUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOoOXOoauMble (OPMYJIbl JJIsi PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOZIHO OINEpPUPOBaTh MOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPAaBHEHHM W
HEPaBEHCTB, PABHOCWJIbHBIE CHCTEMBl W CHUCTEMBI-CIEJICTBHS, HAXOAWTh PELICHUS
CUCTEMBbl M COBOKYIHOCTEH pallMOHAIbHBIX, HPPALMOHAIBHBIX, IMOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pelath palyoHaibHblE, UPPALlMOHATIbHBIE, TOKA3aTEIbHbIE, JOrapuGMUIECKUE U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COACPKAIIUE MOIYJIA U NTapaMeTPBhL;

MPUMEHSATH TpauecKre METObI JIsl PEIICHUS] YPaBHEHUI U HEPABEHCTB, a TAKXKE
3a/1a4y ¢ mapaMeTpaMus;

MOJIEIMPOBATh PEaJbHbIE CUTYallMM Ha SI3bIKE aireOpbl, COCTABISATh BbIPAXKEHHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3aJa4M, UCCIIET0BATh [IOCTPOCHHBIE
MOJENIA C HCIOJIb30BAaHUEM ammnapara aireOpbl, HHTEPIPETUPOBATH MOJIYYECHHBIN
pe3ynbTar.

DYyHKIUMU U TPAPUKH:

CTpOUTh TpapuKd KOMIO3ULUMU (YHKUMH C TOMOLIBIO  3JIEMEHTApHOIrO
MCCJICIOBAHMS M CBOMCTB KOMIO3UIIMU JBYX (DYHKIIHIA;

CTPOUTh T€OMETpPUYECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOU
MJIOCKOCTH;

CcBOOOIHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh (PYHKLIMU AJI1 MOJECTUPOBAHUS U UCCIIEI0BAHUS PEATbHBIX MPOIIECCOB.

Hauvana maremaTH4eckoro anajiusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl MCCIENOBaHUS (DYHKIMM HA MOHOTOHHOCThH U
AKCTPEMYMBI;

HAaXOAUTh HamOOJbIllee U HaUMEHblIee 3HaueHUs (YHKIMM HENpephIBHOW Ha
OTpE3KE;

UCIOJIb30BaTh MPOM3BOAHYIO JJIA HAXOXACHUS HAWIy4yllero penieHus B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAIBHO-PKOHOMHMYECKHUX, 3a/ayax, Mg OINpEeNeIeHUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hopMynoi min rpadukoM;



CBOOOJTHO OTIEPHPOBATH MOHATHIMH: IEPBOOOpa3Hasi, ONpeACIEHHBIM HMHTETpal,
HAXOJIUTh MIEPBOOOPA3HBIC MIIEMEHTAPHBIX (PYHKITUN M BEIYUCIIATH HHTETPa 1o hopmyie
Hrerorona-Jlelionuma;

HAXOJUTh TUIOMIAAH ITOCKUX (GUTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPaIa;

UMETh TPCACTABICHHE O MAaTEMaTHYEeCKOM MOJCIMPOBAHUA Ha IPUMEPE
coctaBieHus nudhepeHITnaTbHBIX YPAaBHCHHUI;

pemarh TNPUKIATHBIE 3a/Jadyd, B TOM YHCIE COIMUATBHO-DKOHOMHYECKOTO U
(M3UYECKOTO XapakTepa, CPeICTBAMHA MAaTEeMAaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoprrre | - Hpakririeckie o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL.
1 Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpuueckue BIpaXKEHUS U 29
ypaBHEHUS
[TocnenoBarenbHOCTH M MPOrPECCUN 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AL 5 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie | - IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
1 HccnenoBanue GyHKIMMA ¢ TOMOIIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 WpparnmonaibHbIe, TOKa3aTSIBHBIE H 24
norapuMuUecKrue HepaBEeHCTBA
KomriekcHeie yncna 10 1
HarypanbHble 1 1enble ynucna 10 1
CucTeMBbl palroHATBHBIX, HPPANUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12
YpaBHEHUU
8 3azauu ¢ mapaMeTpamu 16
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




Pabouasi nporpamma y4yeOHoro kypca «I'eomerpusi. Yriy0JieHHbI YPOBEHb)

HOACHUTEJBbHASA 3AIIMCKA

['eomeTpust siBAsieTCS OAHUM W3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIETro
00pa3oBaHHUsl, TaK KaKk 00ECIeYMBAET BOZMOXKHOCTh U3YYECHHS JUCLMILIMH €CTECTBEHHO-
HAay4YHOU HANPABJIECHHOCTH U IIPEAMETOB T'yMaHUTApHOTO KA. [lockonbKy tornyeckoe
MBIIIICHHE, (QOpMHpyeMOe TMpPU HU3YYCHUU OOYYAIOIMIMMHCA TOHATUHHBIX OCHOB
r€OMETPUHU, NPH [OKA3ATEIbCTBE TEOPEM U TOCTPOCHUM LEMOYKU JIOTUYECKHUX
YTBEPKIACHUM MTPU PEIIECHUU TEOMETPUUECKHUX 3a]1a4, YMEHUE BbIABUTATh U OIIPOBEPraTh
THUITOTE3bI HEMOCPEICTBEHHO UCTIOJIB3YIOTCS IIPU PELIEHNUH 33/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]1aY.

Ilenp ocBoeHus mnporpammel yueOHoro kypca «l'eomerpusi» Ha yriayOi€HHOM
YPOBHE — pa3BUTUE HHAWBHUIYAIBHBIX CHOCOOHOCTEM OOyYaromMXCs MpPU H3YYEHUU
reOMETPUH, KaK COCTaBIISIOLIEH NMpeaAMETHON obnactu «MaTtemaTtuka U MHPOpMaTHKa
yepe3 olecrieyeHue BO3MOXHOCTH MPUOOPETEHUs U WCIOJIb30BaHUA Oosiee TIyOOKHX
r€OMETPUYECKUX 3HAHUU U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUHU, U HEOOXOAUMBIX IS
YCIIEITHOTO MPO(EeCCHOHANBHOrO 00pa30BaHUs, CBSA3aHHOIO C HCIIOJIb30BAHUEM
MAaTE€MAaTHKHU.

[IpuopureTHbIMU 3ajjadyaMu  Kypca TE€OMETpPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSIONIMMHI U YCUIIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacIIMpeHne MPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MUPOM,;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHIINX
MAaTeMaTUYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBATH W W3y4daTh Pa3HbIE SIBJICHUSA
OKPY’KAIOLIEr0o MHUpa, 3HAHHWE MOHATUHMHOIO ammapara no paszueiny «CrepeoMeTpusdy
y4eOHOTO Kypca IreOMETPHH;

(opMupoBaHHE yMEHHs BJaJleTh OCHOBHBIMHU MOHSATHUAMU O MPOCTPAHCTBEHHBIX
burypax M uX OCHOBHBIMU CBOICTBamMH, 3HaHHME TeopeM, (OpMYyJI U yMEHHE HX
MPUMEHATh, YMEHHSI JOKa3blBaTh TEOPEMbl M HAXOJIUTh HECTAaHAAPTHBIE CIIOCOObI
pelIeHus 3a1ay;

(opMupOBaHHE YMEHHSI paclio3HABATh HA YEPTEKaxX, MOJEISIX U B PEAIbHOM MUPE
MHOT'OTPAaHHMKH U T€Jla BPAILLEHUsI, KOHCTPYUPOBATH T€OMETPUUECKUE MOJIENIH;

dbopMHpOBaHWE TMOHMMAHHMS BO3MOXKHOCTHM AaKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTUYeCKUX Teopuil, (OpMUPOBAHHE TMOHUMAHMUS POJM AKCUOMATHUKUA MPHU
MPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YyMEHHUS BIAJETh METOJAMHU JIOKA3aTeIbCTB U aJTOPUTMOB
pEeLIeHNs], YMEHUsI UX IPUMEHATh, NPOBOAUTH JOKA3aTEIbHBIE PACCYKIAEHUS B XOJHE
pELICHNs CTEPEOMETPUUECKMX 3alad M 3a4a4 C MPAKTUYECKUM COJEpPKAHHEM,
dbopMHUpoBaHUE MPEICTABICHUS O HEOOXOJUMOCTH J0KAa3aTeIbCTB MPU OOOCHOBAHHUU
MaTeMaTUYECKUX YTBEPKACHUM M POJM AKCMOMATUKU B NPOBEACHUMU JEAyKTHBHBIX
pacCyKJIeHUN;



Pa3BUTHE U COBEPUICHCTBOBAHNE MHTEUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOydaromuxcsi,  MO3HABaTEeIbHOM  AaKTUBHOCTH,  HCCIIEOBATENLCKUX  YMEHHI,
KPUTUYHOCTH MBIIUICHHS], HHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBaHre PYHKIIMOHAIIBHON IPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH: YMEHUS
pacno3HaBaTh MPOSBICHUS] TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX >KU3HEHHBIX CUTYalUsIX W NPH W3YYEHUHU JPYTUX YYEOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCHUMOCTEN Y 3aKOHOMEPHOCTEN, MOACIIMPOBAHUS PEAIIbHBIX CUTYaLlUM,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALIMU TIOJyYECHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JIMHUSAMH yueOHOTO Kypca «I'eomerpusi» B 10-11
KJ1accax sSBISrOTCA: «IIpsiMble M IIOCKOCTH B IPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Terna
BpalleHus», «BEKTOpbI 1 KOOPAMHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH
MOHSTUSIMUY», PEJIICBAHTHBIMU T€OMETPUH Ha yriyOoJnéHHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEp)KaTeIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
(GbopMHpOBaHNE JOTHUYECKUX YMEHHMN paclpeenseTcs He TOJIbKO IO COAEpKAaTEeIbHbIM
JUHUSIM, HO U 1o rogaM oOydeHus. CojaepkaHue 0Opa30BaHUs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3yJbTaTaM  ocBoeHus  DeaepanbHOll  paboyell  Mporpammel,
pacnpeeIEHHBIM [0 rojilaM O0y4YeHUs, CTPYKTYPUpPOBAHO TakuM 0Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NpPHUHLMIIMAIBHBIM  BOIpocaM oOydaromuecs OOpalalIuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIA/ICHUE TEOMETPUUECKUMU OHATHIMU
M HaBbIKaMHM I[IOCJIEIOBATEIbHO W IMOCTYNATEIbHO, C COOJIOJIEHUEM MpUHIMUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYATh B OONIYIO CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUM OOYy4YaloIIMXCsA, pacimpsisi W yrayomsas e€, oOpasys MpovHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co31aTh yciaoBus A qudpepeHnnanuu 00yyeHus, TOCTPOEHUS! UHANBUIYAJTbHBIX
00pa3oBaTeNbHBIX MPOTPAMM, OOECHEUYHUTHh YIIIYOJIEHHOE H3yUYEeHHE TEeOMETPHHM Kak
COCTaBJISIIONIEH yueOHOTro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYaIOUIMXCA K MPOAOKEHUIO M3YyYEHUS] MAaTEeMAaTHKU C YYETOM
BbIOOpa Oynaymiel mpodeccun, obecreurBasi MPEEeMCTBEHHOCTb MEXAY OOIUM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «['eomerpusi» Ha yriayOJ€HHOM ypOBHE OTBOJUTCS
204 4aca: B 10 knacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIETIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpEOMETpPUHU. Touka, mpsmas, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATHUYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IIE€pECEKaroIMecs,
IapajulesIbHble M CKpeIIMBaromuecs npsMble. [IpU3HaKu CKpeMBAIOMMUXCS NPSIMBIX.
[TapannenbHOCTh MPAMBIX M IIOCKOCTEW B MPOCTPAHCTBE: MapajulelbHbIE NPSIMBIE B
IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh IPSMON U TJIOCKOCTH.
[lapamiensHOe M UEHTpAJbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA TNapajieIbHOro mNpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauieIbHOU
IIPOEKIMHU. YTJIbl C COHAIPAaBICHHBIMM CTOPOHAMH, YIOJd MEXAY NIPSAMBIMH B
IIpocTpa”cTBe. [lapanenpHOCTh IUIOCKOCTEH: IMapajljIebHbIE IIJIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. IIpocrelimme npocTpaHCTBEHHbIE (PUTYphl HAa MIIOCKOCTH:
TETPadP, NAPAIIEIENUIIE]T, IOCTPOCHUE CEYEHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: TEPIEHAUKYJISIPHBIE TPSAMBIE B
MIPOCTPAHCTBE, MPAMbBIE MapAIUICIbHBIE U MEPIECHIUKYIISIPHbIE K IMJIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH NPSIMOM M INIOCKOCTH, TEOPEMA O INMPSAMON NEPHEHAUKYJIIPHON
I0ckocTH. OpToroHanpHOE MpoeKTUpoBaHWE. [leprneHauKyIslp W HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MJIOCKOCTH, MPOEKIHU
¢burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NeprneHIUKyYJIIsIpax.

YTrabel B IPOCTPAHCTBE: YIOJI MEXAY IMPAMON M IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JMHEWHBIA yroJ IBYTPAHHOIO yria. Tpé€XrpaHHbIl U MHOrOTrpaHHble yribl. CBONCTBA
IJIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB JJIsSI TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buabsl MHOrOrpaHHHKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3mMa: N-yroapHas npusma,
npsiMass W HaKJIOHHasg TMpU3Mbl, OOKOBas U TMOJHAas T[OBEPXHOCTb MPHU3MBI.
[Tapannenenurnen, npsiMOYToJIbHBIN MapajuiesIenuIie] U ero cBoiictra. Kparuaiimme nytu
Ha IOBEPXHOCTH MHoOrorpanHuka. Teopema Oinepa. IIpocTpaHcTBeHHas Teopema
[Mudaropa. [Mupamuna: N-yroiapHas nmupamuia, MPaBHIIbHAS W yCEUEHHAS MUPAMUJIbL.
CpoiictBa pébep u OOKOBBIX TpaHEW TMpaBWIbHONW mHpaMubl. [IpaBubHBIC
MHOTOTPAaHHMKHW: TIpaBWJIbHAs TMpHU3Ma M T[paBWIbHAsA NUPaMUIa, [pPaBUIbHAA
TpeyroyibHas MUpaMUa U MPaBUIbHBIN TeTpasp, KyO. IlpencraBnenue o mpaBUIbHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, NOAEKAdAP U UKOCAIP.

Boruncnenue 3neMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHaiu, yriel. [Lmomans
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBAHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMO Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
NOBEPXHOCTH NPABUIIbHOM MMUPAMHUJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUJIBI.



CummeTpuss B NOPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMeETpUs B  MPaBWIBHOM  MHOTOIPaHHUKE: CUMMETPUS
MapaJuieNienunea, CUMMETPUS TPABMIBHBIX MPU3M, CUMMETPUS NPABWIBLHOU
MAPAMUJIBI.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAMNPABICHHBIE M IPOTHUBOMOJIOKHO HAIpPABJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IEWCTBHS € BEKTOpAMU: CJIOKEHUE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXECHHE BeKTOpa Ha uuciio. CBoiicTBa
CJ1I0’KEHUs BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpA HAa YUCI0. [IoHsITHE KOMILTaHAPHBIE
BeKTOpHL. [Ipu3Hak KoMmILlaHapHOCTHM TpPEX BEKTOpPOB. [IpaBuio mapamnenenunena.
TeopemMa 0 pa3noKEeHUU BEKTOPA 10 TPEM HEKOMILTAHAPHBIM BeKTOpaM. [IpsmoyroneHas
CUCTEMa KoopJauHAT B mpocTtpaHcTBe. KoopaumHatel BekTtopa. CBs3b MEXIY
KOOpJIMHATaMM BEKTOpa M KOOpJMHATAMHU TOYEK. YTOJ MEXAY BekTopamu. CKalsipHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TousATHS: TUIHHAPUYIECKAS TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTH, cheprueckas
MMOBEPXHOCTh, OOpasyromue TmoBepxHOoCcTel. Tena BpallleHUs: MMWIMHAP, KOHYC,
yceu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnosoxeHue c@epbl U IIIOCKOCTH,
KacaTtellbHasl TUIOCKOCTh K cpepe. M300paxeHue Tes BpaleHus Ha IiockocTu. Pa3BépTka
nuIuHApa U Konyca. CumMeTtpust cepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOJIBHOTO
napauienenuneaa U cieactBus u3 Heé. OOBEM MNpSAMONM M HAKIOHHOM MPU3MBIL,
UJIUHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa 1 apoBOro CerMeHTa.

KomOuHanuu ten BpaiiieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnricaHHas B IWJIMHID,
onucaHHas okoJio nunuHApa. [lepeceuenue chepsl u mapa ¢ miockoctero. Kacanue mapa
U cdepbl WIOCKOCThIO. [IoHsATHE MHOrOrpaHHMKA, OMMCAHHOTO OKOJIO c(epbl, cepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomaas MOBepXHOCTH ITWIIMH]IPA, KOHYCA, TUIomaas chepol u e€ yacteit. [lomooue
B npocTpancTtBe. OTHOIIEHHE 00BEMOB, TUIOMAACH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
[IpeoOpazoBanue mono0us, roMoTeTusi. PemieHne 3agady  Ha  TJIOCKOCTH  C
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHne cedyeHHii MHOTOIPAHHUKOB W TeJl BPAILECHUS: CEYEHUS LMJIMHIpA
(mapajuienbHO U MEPIEHANKYISIPHO OCH), CEUCHUS KOHYyCa (MapaljieIbHbIE OCHOBAHUIO U
IIPOXOJSIINE YEPE3 BEPIIMHY), CEUECHHsI 11apa, METOJbl MOCTPOCHUSI CEUYEHUI: METOL
CJIEI0B, METOJl BHYTPEHHET O POCKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bexropsr B mpoctpanctBe. Omeparu Haj BeKTOpamu. BekTopHOe yMHOXKEHHE
BEKTOpPOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsMoyronbHas cucreMa KOOpAUHAT B



npoctpancTBe. Koopaunatel BekTopa. Paznoxxenue BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBIA METOJ ITPU PELICHUHU T€OMETPUUYECKUX 3a7a4.

J/IBUKeHHsI B IPOCTPAHCTBE

JIBmxeHus npoctpancTBa. OTodopakeHus. [[BrkeHus: u paBeHCTBO puryp. OOmue
CBOMCTBa JBW)KCHWH. BuIbl JIBWKEHUWIN: MNapajUlelbHbIA TNEPEHOC, LEHTPAIbHAS
CUMMETpHUS, 3€pKajdbHas CHUMMETpPHs, IMOBOPOT BOKpyr mpsiMou. IIpeoOpazoBanus
nono6wus. [psimas u cdepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIUMK OOYYAIOMIErocs KaKk aKTUBHOTO WU
OTBETCTBEHHOT'O WIEHA POCCHIICKOrO OOIECTBa, MPEACTABICHUE O MAaTEMaTUYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpaKAaHCKOW WACHTUYHOCTH, YBAXEHUS K
MPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEeMaTHKH, ILIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKON UIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUSIX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHWS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIICHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocMTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
310pOoBOro M 0e30macHoro odOpas3a KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHUM M OTIbIXa,
perymnsipHas pu3nyeckass akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHONW NIEATETLHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW U e€
MPWIOKEHUSIMHA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymieir mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IIJIaHBI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa30BaHUI0 U CAMOOOPA30BaHUIO HA MPOTSKEHUU BCEU >KU3HHU,
TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHHH MPAKTUYECKUX 3a/1ad MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, IOHUMAHUE BJIUSHUS COLUAIBHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOM CPEeJbl, OCO3HAHUE



I00aJbHOIO XapaKTepa OHKOJOTHMYECKHUX IMpoOJieM, OpUEHTAlMs Ha TMpPUMEHEHUE
MaTeMaTUYeCKNX 3HAHWUW JUIsl DPEIICHUsS 3a7ad B 00JIaCTH OKpYKAroIIeH Cpejpl,
IJIJAHUPOBAHKUE MOCTYNKOB U OLICHKA UX BO3MOXXHBIX MOCJIEACTBUU NI OKpYKarouien
Cpebl,

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, MIOHUMAHUE MAaTEMAaTUUECKON HAyKW Kak
chepsl YeIIOBEUECKON NEITEILHOCTH, STANOB €€ Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS
[IMBWJIM3AlIUM, OBJIQJICHUE SI3BIKOM MaTE€MaTUKH U MaTEMaTHYEeCKOW KYJIbTYpOH Kak
CpPEACTBOM  IIO3HAHWUS  MHpA, TOTOBHOCTh  OCYIIECTBIATH  IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh W XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHYECKUX
00BEKTOB, TOHATUH, OTHONIICHWA MEXTY IMOHATHAMH, (DOPMYIHPOBATH OIMPEACICHHUS
MOHATUH, YCTaHABIMBATh CYIICCTBCHHBIH MPHU3HAK KIacCCHU(pUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIM3A,;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIHHBIC
Y OTpUIIaTeIbHbIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHBOPEUYHUS B
(dakTax, TaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUIX, PE/IaraTb KPUTCPUH JIJIST BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTeNIbCTBA MaTEMAaTHYCCKUX YTBEPKICHUN
(npsiMBIE W OT TPOTHBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAWTH MPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATH COCO0 perieHust yaeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAaHTOB
pelIcHus, BBIOMPATh HAanOOJIee MOIXOIAIINN ¢ YIETOM CaMOCTOSITCIIBHO BBIJICICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUA:

WCIIOJIH30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKANM WHCTPYMEHT TO3HAHUS,
(bopMyIUpPOBaTh BOMPOCHI, (DUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOIeMy, YCTaHABIMNBATH
HMCKOMOE M JTaHHOE, (OPMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UITUIO, MHCHHUE;

IIPOBOJUTH CAMOCTOSITEIHLHO CIUIAHUPOBAHHBINH 3KCIEPUMEHT, MCCIICIOBAHUE TIO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTOo O0ObeKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh OOOOIIEHHSI U BBIBOABI MO pe3yjbTaTam
NPOBENEHHOIO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;



OPOTrHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOLECCA, A TaKKE BbIIABUIATH
IIPEANIOJIOKEHHNSI O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nuHpopmanueii:

BBISIBJIITH Je(UIUTHI UHPOPMALIUK, TAaHHBIX, HEOOXOIUMBIX Il OTBETA HA BOIPOC
U I PELICHMS 3a1a4H;

BbIOMpaTh WH(MOPMALMIO U3 HMCTOYHMKOB PA3NUYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMaTU3HPOBaTh U WHTEPIPETHPOBATh MH(OpPMALHMIO PA3TUYHBIX BUIOB U (HOpM
IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh HMHGPOPMALMIO, MPEACTABIATh €€ B pa3iuuHbIX (opMax,
WLTIOCTPUPOBATh IpapUuecKy;

OLICHMBATh HAAEKHOCTh MH(YOPMAIMH 10 CAMOCTOSITENEHO CHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1elCTBUS

Oo0wenue:

BOCIIPUHUMATh W (POPMYyIHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHSIMH U
1eIsIMU OOIIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHUS 3a/1auyd, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XO0/ie OOCYXIECHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
po0JIeMbl, pelIaeMoi 3a/1a4uu, BHICKA3bIBaTh HJEH, HAlleICHHBbIE Ha MOWCK pPELICHHS,
COTOCTAaBIISATh CBOM CYXJICHUS C CYXICHUSIMU JPYyTUX YYaCTHUKOB JHaiora,
oOHapy>XUBaTh pa3Inuue U CXOJCTBO IMO3UIINMA, B KOPPEKTHOU popme hopMyIupoBaTh
pa3HoTJIacHsi, CBOM BO3PAXKECHHUS;

MPENCTaBIsATh PE3YNbTAaThl pPEIIeHUs 3a7add, DJKCIEPUMEHTa, HWCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpPATh (opMaT BBICTYIUICHHS C YYE€TOM 3aj1a4y
Mpe3eHTAUU U OCOOCHHOCTEN ayIUTOPUU.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIISITh IJIaH, AJTOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIOCOO pEIIeHUs ¢
Y4ETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHPOpPMALIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:

BJa/IeTh HABBIKAMM TO3HABATENIbHOM peQIieKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JACHCTBUM M MBICIUTENBHBIX IPOLIECCOB, HMX Pe3yJibTaTOB, BIAJETh CHOCOOaMHU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yJbTaTra PELICHHs MaTeMaTH4eCKOU
3a/1a4y;

IIPEABUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPU pEIICHUW 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JESTENIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa IENH MU YCJIOBUAM, OOBSCHATH MPUYMHBI
TOCTYDKECHUS WM HEJOCTIKEHUS PE3yJIbTaTOB IEATEILHOCTH, HAXOIUTh ONTHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHUMATh U MCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUAYATHHON PaOOTHI
OpU pelmIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATH IIeJb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHHU3aIMI0 COBMECTHOM paboThl, pacmpeneisTh BHIBI paboT,
JOTOBApUBATHCSA, OOCYXAAaTh MPOLECC M Pe3ylbTaT padoThl, 00001aTh MHEHHS
HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYyHNoOBBIX ¢dopmax padoTel (00CykaeHus, oOMEH MHEHHH,
«MO3TOBBIE IMITYPMBD» U HHBIE), BHITIOJHITH CBOIO YaCTh PAOOTHI 1 KOOPAMHUPOBATH CBOU
JACUCTBHS C APYTMMHU YJICHAMH KOMAaH/IbI, OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B 00Ut
MPOJIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuiicst HAyquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHATHSMHU CTEPEOMETPUU MPHU PEIICHUH
3a/1a4 ¥ MPOBEJICHNN MaTEMAaTHYECKUX PACCYKIECHUM;

e IIPUMEHATH AKCHUOMBI CTEPEOMETPUM W CIEACTBHS W3 HHUX IPHU PEIICHUH
r€OMETPUYECKUX 3a/1a4;

e KJaccupuUUpPOBaTh B3aMMHOE PACIOJIIOKEHHE TMPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONMEPUPOBATH MOHITUSIMH, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBE:
MEXAY MPSAMBIMHU B IPOCTPAHCTBE, MEXLY IIPSIMON M IJIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIE BUIbl MHOTOI'PaHHUKOB (IIpH3Ma, MUPaMU/Ia,
MPSMOYTOJIbHBIN NTapajienenunen, Kyo);

e KJAacCU(pUUMPOBATh MHOTOIPAHHUKH, BIOMPasi OCHOBaHUS JJIs1 KlacCU(UKALIIHY;

e CBOOOJHO ONIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

e BBINOJHATH MapajulesibHOE, LIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHHE
(Guryp Ha MIOCKOCTb, BBINOJIHATD U300pakeHUs] GUTYpP Ha MIOCKOCTH;

e CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB pPAa3jIMYHbBIMH METOJAMH, BBINOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEpXY, COOKY, CHU3Y;

e BBIYUCIIATH ITUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPaMUA),
r€OMETPUYECKUX TeJ ¢ TPUMEHEHUuEM (HhopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOJHO OINEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBIIOJHATH IEUCTBUA HaJl BEKTOPAMU;



pelaTh 3a1a4 Ha JOKa3aTelbCTBO MATEMAaTUYECKMX OTHOLLIEHUM U HAX0XK/IEHNE
F€OMETPUYECKUX BEJIMYMH, NPHUMEHSSI H3BECTHBIE METOAbl IPHU PELICHUH
MaTE€MaTUYECKHX 3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATh  NPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1ay;
U3BIIEKaTh, MpeoOpa3oBBIBAaTh U  HUHTEPHPETHPOBATH HH(DOpMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaXx;

OPUMEHATh NOJyYEHHbIE 3HAHUS Ha MpaKTUKE: CPaBHUBATh U aHAJIU3UPOBAThH
peaJibHblE CUTYyallud, NMPUMEHATh W3YUYEHHbIEC IOHATUS B IIPOLIECCE IOMCKA
pelleHrsT MaTeMaTH4eCKH CQOPMYIUPOBAHHON MpPOOIEMBI, MOAETUPOBATH
peanbHbIe CUTYALMH Ha SI3bIKE T€OMETPHUU, HUCCIIE0BATh MOCTPOCHHBIE MOJIETN
C HMCHOJb30BAaHUEM T'€OMETPUUYECKUX IMOHATHI M TEOpeM, ammapara aireopsl,
peniaTh IPaKTUYECKUE 3a7a4M, CBSI3AHHBIE C HAXO0XKICHHEM TI'€OMETPUYECKUX
BEJINYMH;

MMETh TPEJCTAaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (hyHAaAMEHTA pa3BUTHUS TEXHOJIOTUM.

K xoniy 11 kiaacca oOyyaromuiicst HAy4uTCs:

CBOOO/ZIHO ONEpUPOBATH MOHATUSIMU, CBSI3AHHBIMH C IWJIMHIPUYECKOH,
KOHUYECKOU U C(hepUIECKOI MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOTYYEHUS;
ONEepUpOBaTh MOHATUSAMH, CBSI3AHHBIMH C TEJIAMH BpalICHUS: LHJIUHIPOM,
KOHYCOM, c(pepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (UWIMHIP, KOHYC, cepa U map) U oOBSACHAThH
CHOCOOBI MOJTYUYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHNE C(ephl U MITOCKOCTH;

BBIYMCIISTh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TE€J BpALEHUs, 00BEMBI U
IUIOLIAAN MTOBEPXHOCTEH MHOIOTPAHHUKOB M TE€J BPAILEHUS, T€OMETPUYECKUX
TEJ ¢ MPUMEHEeHUEeM (popmyIr;

CBOOOZIHO ONEpUpPOBaTh MOHATUSMH, CBS3aHHBIMA C KOMOHMHAIMSMH Tel
BpallleHUs! W MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BMHCaHHBIA B cdepy H
ONMMCaHHBIA OKOJO cdephl, chepa, BIHMCAHHAST B MHOTOTPAHHUK WIIM TEJIO
BpaLICHUS;

BBIUUCIISATh COOTHOIICHHMSI MEXIY IUIOUIaJsMHU IOBEPXHOCTEH W 00BEMaMH
IT0JTIOOHBIX TEI;

U300pakaTh 3yyaeMble PUIypbl, BBIMIOIHATh (BBIHOCHBIE) MIIOCKUE YEPTEKHU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHH3Y, CTPOMTH
CEYEHMS TeJI BPALLICHUS;

U3BJIEKAaTh, MHTEPOPETUPOBATH M  MpPeoOpa3oBbIBaTH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypaX, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX;

cBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHATH OIlEpalMU HaJl BEKTOPAMH;



3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;

peniaTh reOMETPUYECKHUE 3aJa4l HA BBIYMCIICHHE YIJIOB MEXIY NPSIMbIMH U
IJIOCKOCTSIMH, BBIUMCIEHUE PACCTOSHUIA OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;

CBOOOJHO  OMEpUPOBATh IOHATUSAMH, CBS3aHHBIMH C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBIIIOJIHATH U300paKEHNS MHOTOTPAHHUKOB U TEJ BPAIICHMS ITPHU NapaJIeIbHOM
IIEPEHOCE, LEHTPAIBbHON CUMMETPUH, 3€PKAIbHON CUMMETPUH, IIPU IOBOPOTE
BOKPYT MPsIMOiA, MpeoOpa3oBaHus Mo 100us;

CTPOUTh CEUYEHUS MHOTOTPAaHHUKOB M TEJI BPALICHUS: CEUYCHUS LUIMHApPA
(mapajuienbHO W MEPHEHAUKYISIPHO OCH), CEUYEHUs KOHyca (TmapajuielibHbIe
OCHOBAHMIO U MPOXOAIIUE YEPE3 BEPILIUHY ), CEUEHUS 11apa;

UCIIOJIB30BaTh METOABI IIOCTPOCHHS CEUYECHMM: METOJX  CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH INIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHHUS,

MPUMEHSATh FreOMEeTpUUYEcKre (aKThl ISl PEIICHHs] CTEPEOMETPUUECKUX 3a]1ad,
MPEANOJIAraloNX HECKOJBKO IIaroB pEUIEHUs, €CIU YCJIOBHS NMPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pelaTh 3a/1a4u Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOIIEHUN U HAX0XKICHUE
r€OMETPUYECKUX BEJIUYHH;

MPUMEHATh MPOTrpaMMHBIE CpPEICTBA W  AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

IPUMEHSTh MOJYyYCHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH U
OIICHUBATh pEajibHbIE CUTYyallud, NPUMEHSATh W3YUYCHHbIC MOHSATHUS, TEOPEMBI,
CBOMCTBa B MpOLECCE MOUCKA PEUICHUSI MATeMAaTHYeCKH C(HOPMYIUPOBAHHON
npoOJeMbl, MOJETUPOBAaTh pEalbHblE CHUTYallUM Ha S3bIKE TIE€OMETPHH,
UCCJIEIOBATh TMOCTPOCHHBIE MOJENH C HCIOJIB30BAHUEM TI'E€OMETPUUYECKHUX
NMOHATUN M TEOpeM, amrmapara aireOpbl, pemaTh MPaKTHYECKUEe 3aauH,
CBSI3aHHBIEC C HAXOKJIECHUEM F€OMETPUYECKUX BEIUYHH;

MMETh TPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (PyHIaMEeHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTputo 23
5 BsaumHoe pacronoxeHue npsiMbix B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 1
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrposmsie  Tpakrseckue (undgposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 AHanmMTHYeCKasi TeOMETPHS 15
9 [ToBTOpeHwme, O606H.I€Hlf€ u 15
cCHCTEeMaTH3alus 3HAHUHA
3 O06BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Inomaau noBepxXHOCTU U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpenwue, O606HI€HI§G u 17 1
cUCTeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




PaGouass mnporpamma y4yeOHOro Kypca «BeposiTHOCTH W  CTATHCTHKA.
Yruy0JieHHbI YPOBEHb»
HOACHUTEJBHASA 3AIIMCKA

VYueOHsiii Kypc «BeposSTHOCTP M CTaTUCTUKa» YIIyOJIEHHOTO YPOBHS SIBIISIETCS
MIPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4EOHOIro Kypca yriiyOJIEHHOrO YpOBHS Ha
YpOBHE cpemHero oOmero oOpa3oBaHus. YUYeOHBIM Kypc TpeaHa3HAdYeH IS
(dbopMupoBaHUs y 00YUYAIOIIUXCS CTATUCTUYECKON KYJIBTYpPhl M IOHUMAHUS POJIK TEOPUU
BEPOSITHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA JJI U3YUYEHUs CITydailHbIX COOBITHH,
BEIMYMH M mnpoueccoB. llpu wm3yueHum kypca oOoramarorcs MpeACcTaBICHUS
oOy4Jaronuxcsi 0 MeToAax MCCIEI0BaHNs U3MEHUYUBOTO MUPA, PA3BUBAETCS OHUMAHHE
3HAYUMOCTH U OOIIHOCTH MAaTEeMAaTHYECKMX METOJOB IMO3HAHMS KaK HEOThEeMIIEMOM
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanue yueOHOT0O Kypca HalpaBlIeHO Ha 3aKpeIyIeHuEe 3HAHUH, MOTYyYEHHBIX
NP U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHMs, U HA Pa3BUTHE
MPEJICTABIICHUN O CIyYalHBIX BEJIMYMHAX U B3aMMOCBA3AX MEXKIY HUMHU HA BayKHBIX
[IPUMEPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKpyXkKarouero mupa. B pesynbrare y
oOy4Jaronuxcst J0HKHO CPOPMUPOBATHCS MPEACTaBICHUE O HAanboJIee yIOoTPEOUTEIbHbBIX
M o0mMX  MareMaTHYeCKUX  MOJENSIX,  HCIOJBb3yeMbIX  JJIi  OMNHCaHUSA
AHTPOTIOMETPUYECKUX U IeMOTpadUUeCKUX BEIMYUH, TOTPEUTHOCTEN B pa3InuHbIE poJia
U3MEPEHUSX, JUTUTEILHOCTH  O€30TKa3HOM  pabdOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a30i1 T  OCBOCHUSI BEPOSTHOCTHO-CTATHCTHUYECKUX METOJIOB, HEOOXOJAMMBIX
CIICIIMATICTAM HE TOJBKO HHXKEHEPHBIX CHEHUAIBHOCTEW, HO TAKXKE COLUHAIBHBIX M
MICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBbIC HAYKU B 3HAYUTEILHOU
Mepe MCTOIB3YIOT anmnapar aHajau3a O0oJpuX AaHHBIX. [[eHTpanbHyio YacTh yueOHOTO
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OOJBIINX YHcell — (PyHIaMEHTaIbHOTO 3aKOHA
MPUPOIBI, UMEIOIIETO MAaTEMAaTHIECKYIO (hOpMaITU3AITHIO.

B cooTBercTBHMM ¢ yKazaHHBIMU IeJsIMU B CTPYKType YueOHOro Kypca
«BeposiITHOCT U CTAaTUCTHKA» Ha YIIIYyOJIEHHOM YpOBHE BBIJCICHBI OCHOBHBIC
conepxkatenbaple TUHUN: «CiydailHbie COOBITHS W BeposTHOCTH» H «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID».

I[ToMrMO OCHOBHBIX JIMHUM B Y4EOHBIN KypC BKIIFOUEHBI 3JIEMEHThI TeOpUU rpados
1 TEOPUH MHOXKECTB, HECOOXOAUMBIE JIJIsl TIOJTHOIICHHOTO OCBOCHUSI MaTepualia JTaHHOTO
y4eOHOTO Kypca U CMEKHBIX MaTEeMaTHYECKUX YUEOHBIX KYpPCOB.

Conepsxanue nuanun «CimydaiiHpie COOBITUSI U BEPOSITHOCTHY CITY>KUT OCHOBOM IS
(dbopMHUpOBaHUS TIPEACTABICHUN O PACIPECICHHH BEPOSTHOCTEH MEXIy 3HAYCHHSIMHU
CIyYaWHBIX BEJIWYMH. BaXHYyI0 4YacTb B O3TOM COACPKATCIBHOW JIMHUUA 3aHUMAET
M3yYEeHHE TeOMETPUYECKOr0 M OMHOMMAIBHOTO PACHPENCICHU M 3HAKOMCTBO C HX
HETPEPHIBHBIMU aHAJIOTaMU — MTOKA3aTEIbHBIM U HOPMAJIbHBIM PacipeaeiCHUsIMH.

TeMbl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIYYallHBIMA  BEJIIMYMHAMH U
pacnpeneneHusMA, aKIIEHTUPYIOT BHUMaHHE OOYydYarOIMUXCs Ha OMUCAHWW U U3yYEHUU



CIIy4ailHBIX SIBJIEHHMH C TOMOUIBI0 HEnmpepbiBHbIX (GyHKIMA. OCHOBHOE BHHUMAaHHE
YAEJSETCA MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeaeICHUSIM.

B ydeGHOM Kypce mpemycMaTpUBaeTCsl 03HAKOMHUTEIIBHOE U3YUCHHUE CBI3U MEXKITY
CIIydailHBIMM BEJIMYMHAMHU W OINHUCAHUE JTOM CBSI3U C TMOMOIIBI0 Kod(duiueHra
KOPPETSILIMU U €r0 BBIOOPOYHOTO aHaJIora. DTH 3JIEMEHTHI COACPKAHUS Pa3BUBAIOT TEMY
«/IlnarpamMmbl paccenBaHuUs», M3YUSHHYIO HA YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHus, 1
BO MHOTOM OTHMPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl M TCOMETPUH.

Emeé onun sneMeHT cojliepaHusi, KOTOPBIN MpeasiaraeTcsi Ha O3HAKOMHUTEIHHOM
YpOBHE — MOCIEA0BATEIIbHOCTh CIIyYallHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIIUX B
eAHUILY BpeMeHU. O3HaKOMIIEHHE C paCTIPEIEIICHUEM BEPOSTHOCTEN KOJIMYECTBA TAKUX
COOBITHII HOCHUT DPa3BHUBAIONIUN XapakTep W SBISICTCS aKTyaJlbHBIM IS OymaymIux
aOUTYypHEHTOB, TIOCTYMAIOIIMX Ha Yy4YeOHBbIE CHEUHUAIBHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMU HAYKaMU, TICUXOJIOTUEH U yIIPABICHUEM.

Ha wuzyudenne yueOHOTO Kypca «BeposSTHOCTh M CTAaTUCTHKa» Ha YIITyOJIEeHHOM
ypoBHe oTBoAUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenmo), B 11 kiacce — 34
yaca (1 gac B Heento).



COIEPKXAHUE OBYYEHUA
10 KJTACC

I'pad, cBs3ubIin Tpad, Myt B rpade: mukiasl U nend. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnydyaiiHble SKCIIEpUMEHTHI (OMbIThI) U CIydalHbIe COOBITHS. DIJIEMEHTApHBIC
coObITust  (Ucxonbl). BeposiTHOCTh chydaiiHOro coObITHS. bBiM30CTh 4acToOThl |
BepOSATHOCTH CcOOBITHH. CiydailHbIe OMBITHI C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuun Haj COOBITUSIMU: TI€pecedeHHe, OObEeIUHEHHE, MPOTUBOIOJIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcnoBHasE BEpPOSATHOCTb. YMHOXKEHHE BEPOATHOCTEN. JlepeBO  CIy4alHOTO
skcriepumenTa. dopmyna mosHOW BeposTHOcTH. Popmyna baiteca. HezaBucumeblie
COOBITHSI.

bunapHbIii ciy4yailiHBIM ONBIT (MCTBITAHUE), YCIeX W Heynada. HesaBucumblie
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAHUWA J0 MEpBOro ycmexa. llepectaHoBKU u
(daxropuain. Yucno coyeranuid. Tpeyronapuuk Ilackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBuCUMBIX ucnbITaHuil beprymmm. CiydailHblid BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyvaiinas BEIMYMHA. Pacnipenenenue BEPOSITHOCTEH. Jnarpamma
pactipenenenusa. Omnepanuu HajA Cly4allHbIMHA BeJIMUYMHAMU. bHHapHas ciy4ailiHas
BenuuuHa. [I[pumepsl pacnipeenenuii, B TOM YHCie TEOMETPUYECKOE 1 OMHOMHUAIBHOE.
11 KUIACC

CoBMeCTHOE pacipeielIEHHE JBYX CIy4ailHbIX Benn4nH. HezaBucumblie ciydaiiHbie
BEJIMYMHBI.

MareMatrnyeckoe OKUJaHuEe CIy4allHOU BenuuuHbl (pacupenenenus). [Ipumepst
MIPUMEHEHUs MAaTEMATUYECKOTO OXKHUaHUs (CTpaxoBaHHe, joTepes). MaTreMaTnyeckoe
OXHJlaHWe OWHApHOW CIIy4allHOW BETUYHMHBL. MaTeMaTH4YeCKOe OXKHIAHHE CYMMBI
CIy4yalHbIX BeTMYUH. MaTeMaTH4ecKoe 0XKUJIaHNEe TEOMETPUUECKOTO U OMHOMUATILHOTO
pacnpeeeHui.

Jlucriepcust M CTaHJAPTHOE OTKJIOHEHUE CIy4ailHOM BEJIWYUHBI (pacipeaesieHus).
Hucnepcust OWHApHOW  CIydailHOW  BETWYMHBL. ~ MaTeMaTH4ecKoe  OXKUJaHUE
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHbIX BEJIMYMUH. Jlucnepcus u
CTaHAApTHOE OTKJIOHEHHE OMHOMHUANBHOrO pacnpeneneHus. Jucnepcus u ctaHgapTHOE
OTKJIOHEHUE TEOMETPUYECKOTO PACIIPEICTICHNUS.

HepaBenctBo YeOwniméBa. Teopema YeObiméBa. Teopema beprymm. 3akon
OonpIux ynces. BeIOOpoUHBIA METOJ McciaeaoBaHuil. BEIOOpOUHbIE XapaKTEPUCTUKH.
OrnieHrBaHNUE BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeimx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIPEICICHUN.

HenpepbiBHbIE  citydaiiHble  BenuuuHbL.  [lpumepbl. @DOyHKIUA I[UIOTHOCTH
BEPOSITHOCTH pacnpeaeneHus. PaBHOMEpHOE pacnpenesieHue U ero CBOWCTBa. 3aiauu,



MPUBOJISIINE K MOKA3ATEIbHOMY paclpeieiCHUIO. 3a1aud, TPUBOASIINE K HOPMATLHOMY
pacnpeaenennio. OyHKIUSA IIOTHOCTA BEPOATHOCTU MOKA3ATENBHOIO PACIPENCIICHUS,
(GyHKIHS TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pactupeneicHusi. OyHKINS TUIOTHOCTH
Y CBOMCTBa HOPMAJILHOTO PaCIpeICIICHUS.

[TocnenoBaTenbHOCTD OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1auu, MPUBOISIIHNE K
pacnpeaenenuro [lyaccona.

KoBapuanust nByx ciydaifHbix BenuuuH. KodQpuimeHntT nuHEeHHON KOoppemnsiuu.
CoBMecCTHBIC HAONIOACHUS ABYX BEIWYWH. BBIOOPOUHBIN KOADOHUIMEHT KOPPEIAIUH.
Paznuune mexny JNUHEHHOW CBS3bIO M IPUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEWHas
perpeccusi, METOJl HAMMEHBIIINX KBaJIPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOAATHOCTHb U CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU OOY4YaIOMIerocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOIECTBA, MPEICTABICHUE O MaTEeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TpaKJaHCKOW WACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEeMaTHKH, ILIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKON IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAaKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAYKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs OJCTETUKY MaTEeMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIICHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO U 0e€30macHoro oOpasza >KW3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHUM M OTIbIXa,
perymnspHas pusnyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEILHOCTHIO;

6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHONW JIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H e
MPWIOKEHUSIMHA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymieir mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEU >KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHHM MPAKTUYECKUX 3a/lad MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, TOHUMAaHUE BIUSHUS COLIMAJIBHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOM CPEeJbl, OCO3HAHUE



I00aJbHOIO  XapakTepa HKOJOTUYECKUX TpoOJieM, OpHEHTalMs Ha MPUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWUW JUIsl DPEIICHUsS 3a7ad B 00JIaCTH OKpYKAroIIeH Cpejpl,
IJIJAHUPOBAHKUE MOCTYIKOB M OLICHKH MX BO3MOXKHBIX MOCJEACTBUN JIA OKPYKArolen
Cpebl,

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, MIOHUMAHUE MAaTEMAaTUUECKON HAyKW Kak
chepsl YeIIOBEUECKON IESITEIILHOCTH, dTANOB €€ Pa3BUTHSI W 3HAYUMOCTH ISl PA3BUTHS
IIMBWJIM3AlIUK, OBJIQJICHUE S3BIKOM MaTE€MaTUKH U MaTEeMaTHYEeCKOW KYJIbTYpoul Kak
CpPEACTBOM  IIO3HAHWUS  MHpA, TOTOBHOCTh  OCYIIECTBIATH  IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITH W XapaKTepHU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MaTEeMaTHYECKUX
00BEKTOB, TOHATUH, OTHONIICHWA MEXTY IMOHATHAMH, (DOPMYIHPOBATH OIMPEACICHHUS
MOHATUH, YCTaHABIMBATH CYIIECTBCHHBIM MPHU3HAK KIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIM3A,;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U MPEOOPA30BHIBATH CYKJICHUS: YTBEPIUTEIHHBIC
Y OTpUIIaTeIbHbIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHBOPEUYHUS B
(dakTax, TaHHBIX, HAOTIOIEHUSX U YTBEPKACHUAX, TIPE/IaraTb KpUTEPHUH JIJIS BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTeNIbCTBA MaTEMAaTHYCCKUX YTBEPKICHUN
(npsiMBIE W OT TIPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, TPHBOJIUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATH CIOCO0 perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelIcHus, BBIOMPATh HAanOOJIee MOIXOIAIINN ¢ YIETOM CaMOCTOSITCIIBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUA:

WCIIOJIH30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKANM WHCTPYMEHT TO3HAHUS,
(GbopMyIUPOBaTh BOMPOCHI, (DUKCUPYIOIMIUE MPOTHBOpPEUNE, MPOOIEMyY, YCTaHABIMBAThH
HMCKOMOE M JTaHHOE, (OPMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UITUIO, MHCHHUE;

IIPOBOJUTH CAMOCTOSITEIFHO CIUTAHHUPOBAHHBINH SKCIEPHUMEHT, MCCIIECIOBAHUE TIO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTOo O0ObeKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENIbHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJABI IO pe3yJbTaraM
NPOBENEHHOIO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;



IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLEcca, a TakKe BbLABUIATh
IIPEANIOJIOKEHHNSI O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nuHpopmanueii:

BBISIBJIITH Je(UUIUTHI UHPOPMAIIUK, TaHHBIX, HEOOXOIUMBIX Il OTBETA HA BOIPOC
U I PELICHMS 3a1a4H;

BbIOMpaTh WMH(OPMALMIO W3 HMCTOYHHKOB PAa3IMYHBIX THUIIOB, aHaJU3UPOBATH,
CHUCTEeMaTU3HPOBaTh U WHTEPIPETHPOBATh MH(OpPMALHMIO PA3TUYHBIX BUIOB U (HOpM
IIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HWH(POPMAIMIO, MPEACTABIATh €€ B pa3au4HbIX (opMax,
WLTIOCTPUPOBATh IpapUuecKy;

OLICHMBATh HAAEKHOCTh MH(YOPMAIMH 10 CAMOCTOSITENEHO CHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1elCTBUS

Oo0wenue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBHHU C YCIOBHSIMH M
1eIsIMU OOIIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHUS 3a/1auyd, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XO0/ic OOCYXXIEHHsS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOW TEMBI,
po0JIeMbl, pelIaeMoi 3a/1a4uu, BHICKA3bIBaTh HJEH, HAlleICHHBbIE Ha MOWCK pPELICHHS,
COTOCTAaBIISATh CBOM CYXJICHUS C CYXICHUSIMU JPYyTUX YYaCTHUKOB JHaiora,
oOHapy>XUBaTh pa3Inuue M CXOJCTBO IMO3UIINMA, B KOPPEKTHOU popme dhopmyInpoBaTh
pa3HoTJIacHsi, CBOM BO3PAXKECHHUS;

MPENCTaBIATh PE3YNbTAaThl PEIICHUs 3a7add, OSKCIEPUMEHTa, HWCCIEIOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpPATh (opMaT BBICTYIUICHHS C YYE€TOM 3aj1a4y
Mpe3eHTAUU U OCOOCHHOCTEN ayIUTOPUU.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIISITh IJIaH, AJTOPUTM pEIICHUs 3a/Jayd, BbIOMpaATh CHOCOO pEeIIeHUs ¢
Y4ETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHPOpPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT !

BJa/IeTh HABBIKAMM TO3HABATENIbHOM peQIieKCHMH KaK OCO3HAHUS COBEpIIaeMbIX
JACHCTBUM M MBICIUTENBHBIX IPOLIECCOB, HMX Pe3yJibTaTOB, BIAJETh CHOCOOaMHU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yJbTaTra PELICHHs MaTeMaTH4eCKOU
3a/1a4y;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTb NPHU PELICHUM 3aJayH,
BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa IENH MU YCJIOBUAM, OOBSCHATH MPUYMHBI
TOCTYKEHUS WA HEJOCTIKEHUS PE3yJIbTaTOB IEATEIbHOCTH, HAXOIUTh OITUOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHUMATh U MCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUAYATHHON PaOOTHI
OpU pelmIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATH IIeJb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OpPTaHHU3aIlMI0 COBMECTHOM paboThl, pacmpeneisTh BHIBI paboT,
JOTOBApUBATHCSA, OOCYXJAaTh MPOLECC M pe3ylbTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYyHNoOBBIX ¢dopmax padoTel (00CykaeHus, oOMEH MHEHHH,
«MO3TOBBIE IMITYPMBI» U HHBIC), BRITIOJIHATH CBOIO YaCTh PAOOTHI M KOOPAMHUPOBATH CBOU
JACUCTBHS C APYTMMHU YWICHAMHA KOMAaHIbI, OIICHUBATh KA4ECTBO CBOETO BKJIa/ia B OOIIMIA
MPOJIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuiicst HAyquTCs:

CBOOOJHO ONEPUPOBATH NOHATUAMU: Tpad, MIOCKUH rpad, cBA3HbIN rpad, NyTh B
rpade, Lemnb, UUKII, JEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIYyYaHHOTO SKCIIEPUMEHTA;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CITy4alHbBIN SKCIIEPUMEHT (OIBIT), CIIydyaliHOE
COOBITHE, 3JIEMEHTapHOE CIlydallHOE COOBITHE (DJEMEHTApHBIA HCXOA) CIy4ailHOro
OMbITa, HAXOJWUTh BEPOSITHOCTH COOBITMM B ONBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxoAUTh U (HOPMYIHPOBATh COOBITUS: TIEpecedeHre, OOBEAMHEHUE JTAHHBIX
COOBITUH, COOBITHE, TPOTUBOIOIOKHOE JTaHHOMY, HCIIOJIb30BaTh AUarpaMMbl Dilnepa,
KOOPAMHATHYIO MPSMYIO JJsl pEUIeHHs 3a]ad, IMO0JIb30BaThCs (POPMYJION CIOXKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEHN ABYX M TPEX CIy4YailHbIX COOBITHI;

OMepUpOBaTh MOHITHSIMU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEpPOSTHOCTEM,
HE3aBUCUMBIE COOBITHSI, JE€PEBO CIYyYaWHOIO HKCIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITUI C MOMOLIBIO MPaBUJIa YMHOXKEHUS, J€peBa CIIy4allHOTO OMNBITA, UCIIOJIb30BATh
dbopmyny monHOM BeposiTHocTH, Gopmyny baiteca mpu pemieHun 3amad, ONpeesTh
HE3aBUCUMOCTh COOBITHI 1O (hOopMyJie ¥ O OpraHu3aliy CIIy4aitHOro SKCIIEPUMEHTA;

OPUMEHSTh U3yYE€HHbIE KOMOMHATOPHBIE POPMYIIBI JIJIsl IEPEUUCIICHHS 3JIEMEHTOB
MHO’KECTB, AJIEMEHTapHBIX COOBITHI CIIy4allHOTO OIbITa, PEHICHHs 3aJad MO TEOPHUU
BEPOSITHOCTEM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: OWHAPHBIA CIyYalHBINH OMBIT (MCIIBITAHUE),
yCIeX U Hey/daua, He3aBUCUMbIE UCTIBITAHUS, CEpUsI UCTIBITAHUM, HAXOAUTh BEPOSITHOCTU
COOBITHI: B CEpUU UCTIBITAHUM JI0 MEPBOro yclexa, B cepuu ucnbiTaHui bepHymnu, B
OTIBITE, CBSI3aHHOM CO CITy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CcBOOOJHO OMNEpUPOBATh MOHATHUAMHU: CllydyailHas BEJWYUHA, paclpeaeacHue
BEPOSITHOCTEW, JuarpaMma pachnpejesieHus, OWHapHas cliydailHas BeJWYHHA,
reoMeTpuyecKoe, OMHOMHUAILHOE pacipe/iesieHue.

K xonmy 11 kiaacca oOygaromuiicss HayquTCs:



ONEPUPOBATH MOHATUSIMHU: COBMECTHOE PACIpPEICICHUE JBYX CIy4alHbIX BEJIMYMUH,
MCITOJIH30BaTh TAOJMIy COBMECTHOTO PaCcHpeNesieHUs] IBYX CIyYalHBIX BEIHYUH IS
BBIJICJIICHUSI PACHPEACICHUS KaXJOM BEJIMYUHBI, ONPEACICHHUS HE3aBUCUMOCTH
CIyYallHbIX BEJIUYHH;

CBOOOJHO OIEpUPOBATH IMOHITHEM MATEMaTUYECKOTO OXHIaHUS ClydaiHON
BEJIMUUHBI (pacrpeeieHus), MIPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OXKUIAHUS MPH
pEeIIeHUM 3a/ad, BBIYHCIATh MaTEMaTHYECKOE OKHJIaHWEe OWHOMHAIBLHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUM;

CBOOOJHO OIEPUPOBATh TMOHATHAMU: JUCIEPCUs], CTAaHAAPTHOE OTKIIOHEHHE
CIyYalWHOM BEJMYMHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIYYaWHOW BEJIWYMHBI
(pactpeneneHusi) TpU PEUICHUM 3aJlad, BBIYUCIATH JUCIHEPCUI0 U CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHUAIIBHOTO PacIpeieNICHU;

BBIYUCIIATH BBIOOPOYHBIE XAPAKTEPUCTUKH IO JAaHHOW BBIOOPKE M OILICHUBATH
XapaKTepUCTHUKA  TeHEpaJbHOM  COBOKYIMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTtepucTukaM. OIleHMBaTh BEPOSTHOCTH COOBITUM W MPOBEPSTH IMPOCTEUIINE
CTaTUCTUYECKHE TUMOTESBI, MOJb3YSICh N3YYEHHBIMU PACIIPEICIICHUSMMU.



TEMATHU YECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 DneMeHTHI Teopuu rpadoB 3
2 Ciy4aiiHbI€ OIBITHI, CITy4aiiHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omneparuu HaJ MHOKECTBAMHU U
3 coObITHsIMH. CII0KEHHNE 1 YMHOKEHUE 5
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCTD.
He3zaBucumsble coObITUs
4 DneMeHTbl KOMOMHATOPUKH 4
Cepun nocne0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnsitanusa bepaymnnu. Cinydaiinslii BeIOOp 5
13 KOHEYHO! COBOKYITHOCTH
6 CrnyyaitHble BEIMUUHBI U paclIpeieIeHUs 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3aKoH OOJBIINX YHCET
DNEeMEHTBl MAaTEeMAaTHYECKON CTaTUCTUKU
HenpepriBHbIe cllydaliHble BETUYHHbBI
3 (pacmpenesieHus ), MoKa3aTeIbHOE U 4
HOpPMaJIBbHOE pacIpe/IeTICHUS
Pacnpenenenue Ilyaccona
5 CBs13b MeXy Clly4allHBIMHM BEJTMYMHAMHU 6 1
6 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE

KoanuecTBO yacoB DeKTpPOHHbIE
Ne Hara nudposbie
Tema ypoka Kourpois Ipakrn
n/n u3yyeHusi | oOpa3oBaTebHbIe
Bcero HbIC yecKue
ecypchl
padoThI padoThI pecyp
1 MHOeCTBO, OTIEpalluy HaJl MHOYKECTBAMH U UX CBOICTBa 1
5 Huarpammer Diinepa-Benna 1
[IprMeHeHne TeopeTHKO-MHOKECTBEHHOTO alnapara ajst 1
3. pelenus 3ana4d
Panmonaneabie yncna. OOBIKHOBEHHBIE U JIECSITUYHBIC 1
4. IpoOu, MPOLEHTHI, OECKOHEUHBIE IEPHOINIECKUE TPOOH
OcHoBHbIE NTpaBUiIa H300paKEHUSI HA PUCYHKE TNIOCKOCTH,
5. napajuIebHBIX MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[loHsiTHSI cCTEpEOMETPUH: TOUKA, IPsIMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE ITPaBUIIa U300PAKEHHS Ha
6. PHUCYHKE TUTOCKOCTH, TTapaIlJIeNIbHBIX TMPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsTra: mepecekarommecs MIOCKOCTH, TEPECEKAIOIIUECS
7. psiMasi ¥ TUIOCKOCTb; MOIYITPOCTPAHCTBO
I'pad, cs3HbII Tpad), npepacTaBiIeHUE 33a9d C TIOMOIIBI0 1
8. rpada




Panumonaneasie yncna. OOBIKHOBEHHBIE U IECATHYHBIE

9. JpOoOH, IPOIICHTHI, OECKOHCYHBIE MEPUOUUSCKUEC POOH
[Ipumenenue npoOeit u MPOICHTOB JIJIsl PEIICHUS

10. HPUKIAHBIX 33724
[Ipumenenue npoOeit u MPOICHTOB JIJIsl PEIICHUS

11. NPHKJIATHBIX 33124
JevicTBuTenbHBIC YKcIa. ParmoHanpHbIe 1

12. UppalMOHAbLHBIE YUCIIA
[TonsTHs: IepeceKaromuecs MIOCKOCTH, TIEPECEKAIOITUECS

13. MIpsIMast ¥ TUIOCKOCTB; TTOJTYIIPOCTPAHCTBO
MHoTrorpanHuKH, N300pakeHUe MPOCTEUIINX

14. MIPOCTPAHCTBEHHBIX (PUTYP, HECYIICCTBYIOIIUX 00BEKTOB
MHoOTOTrpaHHHUKH, H300pakeHHE IMPOCTCHIITNX

15. MPOCTPAHCTBEHHBIX (HUTYP, HECYIIECTBYIOMINX 0OBEKTOB
Crenens (BajeHTHOCTD) BepmuHbL. [IyTh B rpade. Llenn n

16. LUKJIbI
ApudmeTnuecKue onepaum ¢ JeiCTBUTEIHHBIMU

17. quCIaMU

18 Mopynps A1eCTBUTENBHOIO YHCIIa U €r0 CBOMCTBA
[TpubmmKkEHHBIC BRIYUCIICHHUSI, TTPaBUjIa OKPYTIICHHUS,

19. NPUKKIKA ¥ OLIEHKA PE3yJIbTaTa BEYUCIICHHMI
OCHOBHEBIE METOJIbI PEIIECHUS ETBIX U APOOHO-

20. palMOHAIBHBIX YPABHEHUN U HEPABEHCTB




AXCcHOMEI CTCPCOMETPHHU U MICPBBIC CICACTBUA U3 HUX

21.

22 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CICACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHHU U MIEPBbIC CICACTBHUS U3 HUX.

23 CrocoObl 3aaHus IPSIMBIX U TUTIOCKOCTEH B
npoctpancTBe. O003HaUCHNS NPSMBIX U INIOCKOCTEN

24 I'padsl Ha TockoCTH. [lepeBo cilydyailHOTO SKCTIEPUMEHTA
OCHOBHBIE METOJIBI PEIIECHHS IIETBIX U APOOHO-

23. PALMOHALHBIX YPABHEHUN U HEPABEHCTB
OCHOBHBIE METOJIBI pEIICHHS ETBIX U APOOHO-

26. paLMOHANBHBIX yPABHEHHI 1 HEPABEHCTB
MHorouneHsl 0T OIHON NepeMeHHOu. JleneHue

27, MHOTO4JIeHa Ha MHOrowieH ¢ ocratkoM. Teopema Besy
MHorousIeHbI ¢ 1eNbIMU Kodd duimentamu. Teopema

28. Buera
N3ob6paxenne ceueHnii mupamubl, Kyoa u Ipu3Msl,
KOTOpBIEC IPOXOIAT Yepe3 ux péopa. M3obpaxenue

29. nepeceueHns NoIy4YeHHbIX II0cKocTel. PackpammBanue
MIOCTPOCHHBIX CEUEHHH Pa3HBIMU IIBETAMH
Wzo0paxkenne cedeHnii nmupaMuibl, Ky0a 1 IpU3MBl,
KOTOPBIE TIPOXOJIAT uepe3 ux péopa. Mzobpaxkenne

30. nepecedYeHts MoJayYeHHbBIX IOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYEHUH Pa3HbIMHU LIBETAMH

31 N3ob6paxenne ceueHnii mupamMuibl, Kyoa v Ipru3MBl,

KOTOPBIE TIPOXOJIAT uepe3 ux péopa. M3obpaxkenne




NEepeCcCUCHUS TOJTYUYCHHBIX IUIOCKOCTEH. PaCKpaIHI/IBaHI/IC
MMOCTPOCHHBIX CCUCHHUU Pa3HbIMH LIBETAMU

CrnyuaifHble KCTIEPUMEHTHI (OTIBITHI) U CITydaiiHbIe

32. COOBITHS. DIIeMEHTapHbIE COOBITHUS (MCXO/IbI)

33 Pemenue cuctem TMHEWHBIX YypaBHEHUI

34 Pewienre cucteM NTMHEWHBIX YpaBHEHUI
Martpuiia cucTeMbl JMHEHHBIX YpaBHeHUN. OnpeaenuTensb

35 MAaTpULBI 2X2, €r0 FTeOMETPUYECKUNA CMBICI U CBOMCTBA;
BBIYUCIICHHUE €0 3HAYECHUS
OrmpeaenuTenb MaTPHUIbI 2X2, er0 TeOMETPUUSCKHIA

36. CMBICJ M CBOWCTBA;, BBIYMCIICHHE €r0 3HAYCHHS
N3o0paxkenne cedeHuii nupaMuibl, Kyoa 1 IpU3MBbl,
KOTOpBIE MPOXOIAT uepes ux péopa. Mzobpakenue

37. nepeceveHns NoIy4YeHHbIX II0cKocTel. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMH 1IBETaMHU

33 Meton cneoB At HOCTPOSHUSI CEYeHUN
Meroa cnenoB s noctpoeHus ceueHuil. CBoicTBa

39. riepecevYeHn i MPSIMBIX U TUIOCKOCTEH
BepositHOCTB city4aitHOTO cOOBITHS. BepostHocTr

40 COOBITHH B OIBITaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU
COOBITUSIMU
[IpumeHeHune onpenenurens 1 peleH!s] CUCTEMBI

41. JIMHEWHBIX ypPAaBHEHUH




Pemrenne mpuKIagHBIX 3a/1a4 C TIOMOIIBIO CUCTEMBI

42. JINHEUHBIX YPABHEHUI
Pemenue nmpuxiagHbIX 3a1a4 ¢ TOMOILBIO CUCTEMBI
43. JINHEUHBIX YpaBHEHUI
KonTpoannas padora: "PaunonanbHble ypaBHeHUS U
44, HepaBeHcTBa. CHCTeMbI JJHHEHHBIX ypaBHeH "
Merton ciaenoB st moctpoeHus ceueHuii. CBoiicTBa
45. NIEPECEUYEHUN MIPSIMBIX U TUIOCKOCTEN
[locTpoenue ceuenuii B mupamu/ie, Kyoe mo TpéM ToUKam
16 Ha péopax. Co3gaHue BBIHOCHBIX YEPTEXKEH U 3aIiCh
I1aroB MMOCTPOEHUS
[locTpoenue cedenuii B nmupamuie, Kyoe mo TpéM TouKam
47 Ha péopax. Co3gaHne BBIHOCHBIX YEPTEXKEH U 3aIiCh
I1aroB MTOCTPOEHUS
BepositHOCTb CityuaitHoro coobiTusi. Bepositnoctn
48 COOBITHH B OIBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMU
OyHKIMA, c1Ioco0bl 3a1anns GyHKIUH. B3anmuo
49. obparabie pyHkuu. Kommoznmms QyHKIuit
I'paduk byakImun. dnemMeHTapHBIE TTPE0Opa3OBaAHS
50. rpadukoB yHKIwMit
O6nacTe onpeaesaeHns] © MHOXKECTBO 3HAUEHUH (DYHKIIUH.
ol Hym ¢pynkuun. IIpOMEXyTKH 3HaK TIOCTOSHCTBA
Yérable u Heu€THBIe QyHKIUH. [lepuoaumueckre GyHKITUH.
52. [IpomeKyTKn MOHOTOHHOCTH (DYHKLIUH




[TocTpoeHue ceueHuit B mupaMue, Kyoe 1Mo TpéM ToUKaM
Ha péopax. Co3laHue BEIHOCHBIX YEPTEKEH U 3aIUCh

53.
L1aroB HOCTPOEHUS
[TocTpoenue cedenuii B mupamu/ie, Kyoe mo TpéM TouKam
54 Ha péopax. Co3gaHue BBIHOCHBIX YEPTEKEH U 3aIICh
L1aroB HOCTPOEHUS
ITosTOopenue nnanumerpun: Teopema o
55. MIPONOPLUOHANBHBIX 0Tpe3Kkax. Ilogodue TpeyroipHIKOB
[lepeceuenue, 00beAMHEHNE MHOKECTB U COOBITHH,
56 MPOTUBOIIOJIOKHBIE COOBITHS. DOpPMYIIa CIIOKEHNUS
BEPOATHOCTEH
MaxkcumyMbl 1 MUHUMYMBI GyHKIud. Hanbomnsmee n
o7, HauMeHbIIee 3HaueHre (yHKIMU Ha IPOMEKYTKE
58 Jluneitnas, kBagpaTu4Has U IPOOHO-TMHEHHAS (QYHKIIUN
DJeMeHTapHOEe HUCCIIEI0BAHNE U TIOCTPOECHUE IPpadHKOB
29. 9THX QYyHKIHMHA
DJeMeHTapHOe HUCCIIEIOBAHNE U TIOCTPOCHUE IPadUKOB
60. 3TUX (YHKIIHA
IToBTOpenue mianumerpun: Teopema Menenas. PacueTsl
61 B CEUCHMSX Ha BBIHOCHBIX YepTexax. MicTopus pa3BuTHs
IUTAHUMETPUU B CTEPEOMETPHUU
3ayeTHas padoTa "AKCHOMBI CTEepEOMETPHH.
62. Ceuenus'"




BzanmHo€e pacnoioxkeHne MpsMbIX B IPOCTPAHCTBE.
CkpemuBaroniuecs npsmoie. [Ipu3Haku CKpenuBaromuxcs

63.
npsMbIxX. [lapamuiensHble IpsMBIE B IPOCTPAHCTBE
VY cnoBHAs BEPOATHOCTh. Y MHOKEHUE BEPOSTHOCTEM.
64. dopmyita YCIOBHOW BEPOSITHOCTH
65 Crenens ¢ nensiM nokasarenem. bunom Herorona
66 Crernens ¢ 11e16IM Toka3ateneM. bunom HeroTona
CrenenHas QyHKIMS C HATYPalIbHBIM U LIETBIM
67. nokasarteseM. E€ cBoiicTBa u rpaduk
KonTpoannas padora: "Crenennast pynkuus. Eé
68. cBoiicTBa U rpaduk"
Teopema 0 cyIecTBOBaHUH U €IMHCTBEHHOCTH MPSIMON
napaJjIeIbHON JAaHHOW MPSIMOM, TPOXOASIIIEN Yepe3 TOUKY
69. MPOCTPAHCTBA U HE JIeXkKallel Ha JaHHOU npsiMoil. JlemMma
0 [ePEeCEeYEHUH NAPATUICIIBHBIX MIPSMBIX INIOCKOCTBIO
[TapamienbHOCTH TpEX NpsIMbIX. Teopema o TpEX
20 MapajuIeIbHBIX MPSAMBIX. TeopeMa 0 CKpEeIHBAIOIUXCS
TIPSIMBIX
[NapannensHoe mpoekTupoBaHue. OCHOBHBIE CBOMCTBA
71 napajieIbHOro MpoeKkTupoBanus. M3o0paxeHne pa3HbIX
(uryp B mapayuieaTbHON MPOEKITUU
VYcnoBHasI BEPOSITHOCTh. Y MHOKEHUE BEPOSTHOCTEN.
72. ®opmyJia yCIOBHON BEPOSTHOCTH
ApudmeTryeckuil KOpeHb HATYpaJIbHOW CTEIICHH U €r0
73. cBoifcTBa




ApudMeTHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH U €T

74. CBOMCTBa
[IpeoOpa3oBaHMs YHCIOBBIX BHIPAKEHHI, COAEPIKAIIUX
75. CTeNeHU U KOPHU
[IpeoOpa3oBaHMs YHCIOBBIX BHIPAKEHHIA, COAEPIKAIIUX
76. CTETIEHH ¥ KOPHU
LlenTpanbHast IpOEKIMs. YTOJI C COHAIIPABICHHBIMU
77. CTOpPOHAMH. YTOJI MEXKIY MPSIMBIMH
3ajauu Ha 0KA3aTeIbCTBO U UCCIICIOBAHNE, CBI3aHHBIE C
78. PacHOJI0KEHUEM MPSAMBIX B IPOCTPAHCTBE
[TonsTHSA: MapasIeNbHOCTb MIPSIMOM U IIJIOCKOCTH B
npoctpancTse. [Ipu3nak napamuienbHOCTH NPSIMON U
79. mockoct. CBOMCTBA MapajuieIbHOCTU NMPSAMOU U
IUIOCKOCTH
30 dopmyiia MoJHON BEPOATHOCTH
[IpeoOpa3oBaHus YNCIOBBIX BRIPAKEHUH, COAEPIKALITIX
81. CTETIeHH U KOPHU
Uppaunonanbueie ypaBHeHUs. OCHOBHBIE METOIbI
82. pEILIEeHNs MPPALMOHAIBHBIX YPAaBHEHUH
Wpparnmonansaeie ypaBHeHNA. OCHOBHBIE METOIBI
83. peleHHs UPPALMOHANBHBIX YPaBHEHUH
Uppaunonansusie ypaBaeHUsl. OCHOBHBIE METOIbI
84. PEILIEHNs MPPALMOHAIBHBIX yPAaBHEHUH




reOMCTpI/I‘ICCKI/Ie 3aJJa4 Ha BBIYUCJIICHHUEC U
A0Ka3aTC/IbCTBO, CBA3aHHBIC C MapaJIJICJIbHOCTBIO MTPAMbBIX

85.

1 TUTOCKOCTEH B TIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOAIIETO Yepe3 JAaHHYIO
36 MIPSIMYIO Ha YEPTEXe U MapajuieTbHOTO APYTON MPSIMOA.

Pacuér oTHOIIEHUIT

[NapannenpHas npoekuys, IPUMEHEHHE /I TOCTPOSHUS
37 cedeHuni Ky0a u nmapayrenenwurena. CBOKWCTBa

napaJulesienuIesa U Mpu3Mbl
38 ®opmyna baiteca. HesaBucumblie coObITHS

PaBHOCHUITEHBIE TIEPEXOIBI B PEIICHUH HPPAITHOHATBHBIX
89. ypaBHeHMii

PaBHOCHIIBHBIE TTEPEXO/IBI B PELIEHUH HPPALIUOHATBHBIX
90. ypaBHEHUH

PaBHOCHITEHBIE TIEPEXO/IBI B PEICHUH UPPAITUOHATBHBIX
91. ypaBHEHHA

PaBHOCHITBHBIE TIEPEXO/IBI B PELIEHUH HPPATHOHATBHBIX
92. ypaBHEHUI

[TapannensHble iockocTu. [Ipu3Haku napamieibHOCTH
93. JIBYX IUIOCKOCTEH

Teopema 0 mapayuIeTbHOCTH U €IMHCTBEHHOCTH
94 IJIOCKOCTH, TIPOXO/IAIIEH Yepe3 TOUKy, He

MMpUHAAJIC)KAIILY O JIAHHOM INIOCKOCTH M CJICJICTBUS U3 HEE




CBoiicTBa MapajijiebHBIX MIIOCKOCTEHN: 0 MapalIebHOCTH
HPSAMBIX [IEPECEUEHHUs] IIPU MIEPECEUEHUU IBYX

95.
rapajieiIbHbIX INIOCKOCTEN TPEThEH
Komb6unaroproe npasuiio ymHoxenus. [lepectaHoBku n

96. dbaxropua
CgoiicTBa 1 rpaduK KOpHS N-0¥ cTeNneH: KaK (PyHKIIHN

97. 00paTHOH CTETEHHU C HATYpaJIbHBIM TTOKa3aTeJeM
CoiicTBa 1 rpaduK KOpHs N-0if cTerneHu Kak GpyHKIUN

98. 00paTHOI CTENEHH ¢ HATYpaIbHBIM I10Ka3aTeneM
Kounrpoabnast padora: "CpoiicTBa u rpaguk KOpHs N-

99. oii crenenn. UppanuonanbHbie ypaBHeHus"

100 CreneHb ¢ paMOHAJIBHBIM ITOKA3aTENEM U €€ CBOMCTBA
CBolicTBa MapauIeIbHBIX INIOCKOCTEH: 00 0Tpe3Kax
napajuIeIbHBIX MPSIMBIX, 3aKITIOYEHHBIX MEXTY

101. napaiebHbIMH IUIOCKOCTSIMU; O TIEPECEUCHUH MPSIMOH ¢
JBYMSI MTapaJUIETbHBIMU TUIOCKOCTSMU

102 [ToBropenue: Teopema [ludaropa Ha miaockoctn
[ToBTOpEeHME: TPUTOHOMETPHS MPSMOYTOIHHOTO

103. TPEYroJbHUKA

104 Yucio coueranuil. TpeyronbHuk [lackais

105 Crernenp ¢ parmoHabHBIM ITOKA3aTeIeM H €€ CBOMCTBA

106 CreneHs ¢ pallMOHAJIBHBIM IIOKa3aTeNleM U €€ CBOWCTBA

107.

[NokazarenbHas QyHKIHSI, €€ CBOWCTBA U TpaduK




Hcnonp3oBanue rpaduka GyHKITUN IS PEIICHUS

108. | ypaBnenwuit
109 CaoiicTBa Ky0a 1 MpSIMOYTOJIBHOTO Mapajiiesenunesa

Beruncrienue UMH OTPEe3KOB B KyOe U MPSIMOYTOIbHOM
110. napauieNienune/e

IlepieHAMKYASPHOCTH NIPSMOM U TI0CKOCTH. [Ipu3HaK
111 MEPIICHANKYIIIPHOCTH MPSMON U TIIOCKOCTH
112 ®dopmyira bmaoma HeroToHa

Hcnonb3oBanue rpaduka GyHKIUH 1JIs pEIICHUS
113. | ypaBHenuii

[Toka3arenbHble ypaBHEeHHs1. OCHOBHbBIC METO/IbI PEIICHHUS
114. | noxasaTeNbHBIX ypaBHEHUI

[TokazaTenpubie ypaBHeHUS. OCHOBHBIE METOIBI PEIICHHUS
115. | noxka3aTenbHBIX ypaBHEHHIA

[Moka3arenbHble ypaBHeHHsl. OCHOBHbBIE METO/IbI PEIICHHUS
116. | moka3aTeNbHBIX ypaBHEHHUI

ITepieHAMKYASIPHOCTH NIPSAMOM U TI0CKOCTHU. [Tpu3Hak
117. NEPIEHMKYIIPHOCTH TPSIMOM ¥ IIIOCKOCTH

Teopema 0 CyIIeCTBOBAHUH U €AMHCTBEHHOCTH MPSMOIA,
118 HPOXO/ISIIEH Yepe3 TOUKY MPOCTPAHCTBA U

HEPIeH/IMKYISIPHON K IIIOCKOCTH

[T10CKOCTH U TIEPIICH/IMKYISIPHBIC UM MIPSMbIC B
119.

MHOTI'OIrpaHHUKax




3aveTHas padora Nel: "I'padel, BepoATHOCTH,

120. MHOKeCTBAa, KOMOUHATOPHKA'"
KonTpoannas padora: "IlokazartenbHast GyHKUIMA.
121. | Tloka3aTeiabHble ypaBHeHHs "
192 Jlorapudgm uncna. CoticTsa norapudma
123 Jlorapudm uncma. CoiicTa morapupma
124 Jlorapudgm uncna. CoticTsa norapudma
[TockocTH 1 IepHeHIUKYISIPHBIE UM TIPSMBIC B
125. MHOTOTPAHHHKAX
ITepnenauxyisap u HakinoHHas. [loctpoenue
126. HEPIEHAUKYISPA U3 TOUKU HA MIPAMYIO
ITepnenauxyisp u HaknoHHas. [Toctpoenue
127. MEPIICHANKYIISAPA U3 TOYKH Ha MPSIMYFO
bunapHBIN CITy9aifHBIN OMBIT (MCIBITAHUE), YCIIEX H
128 Heynaua. HesaBucumele ncnipiranusi. Cepust He3aBUCHMBIX
VICTIBITAHUH 10 TIEPBOTO ycIiexa
129 JlecsiTHYHBIC M HATYpAJIbHBIE JOTapU(PMBI
130 JlecaTHYHBIE M HATYpAIbHBIE JIOTAPUPMBI
131 [IpeoOpa3oBaHue BEIpaKEHUH, COJEPKALIUX JIOTapUPMbI
132 [IpeobpazoBaHyie BBIpaXKEHUH, COJIEPKALIHX JIOTAPUPMBI

133.

Teopema o Tpéx neprieHAUKYIsipax (IpsiMast U 00paTHast)




Teopema o Tpéx neprieHAUKYIsipax (TIpsiMast U 00paTHast)

134.
135 VYT0I MeXTy CKPEIUBAFOIIUMHUCS TPSMBIMH
136 Cepwust HE3aBUCHMBIX UCTIBITAHUI JI0 IEPBOTO yCIexa
137 [IpeobOpa3zoBanne BEIpAKECHUHN, COMEPIKANTNX JTIOTapUPMBI
138 Jlorapudmuyeckas pyHkLus, e€ cBOcTBa U Tpaduk
139 Jlorapudmuueckas ¢pyHkums, e€ cBOHCTBa U TpaduK
HcnonszoBanue rpaduka QyHKIUH 1T pEIICHUS
140. ypaBHEHUH
[Tonck nepneHAnKyISIPHBIX MPSIMBIX C TOMOIIIBIO
141. MEPICHANKYIISPHBIX IIOCKOCTEH
142 OpToroHaipHOE MIPOEKTUPOBAHNE
[TocTpoenne ceueHnit Kyda, MPU3MBbI, TPABHIBHOM
143. MUPAMHUJIBI C TIOMOIIBIO OPTOTOHATBHOM MPOSKIIUH
144 Cepwust He3aBUCHMBIX UCTIBITaHUi bepHymu
Hcnonb3oBanue rpaduka GyHKIUH IS pEIICHUS
145. | ypaBHenuii
Jlorapudmuyeckne ypaBHeHHs. OCHOBHBIE METO/BI
146. peleHus JTorapuMUUECKUX YpaBHEHHN
Jlorapudmmaeckne ypapaeHus. OCHOBHBIE METOJIBI
147. | pewenns norapuMUUECKUX YpaBHEHUIH




Jlorapudmmaeckue ypapaeHus. OCHOBHBIE METO/IBI

148. peleHus JTorapuMUUECKUX YpaBHEHUN

[TocTpoenne ceuenmii Ky0a, IPU3MBI, TPABIIHBHON
149. OUPaMHIBI C TOMOIIBI0 OPTOTOHATBHOMN MPOSKIINH

CumMeTpusi B MPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH.
150. [110CKOCTH CHMMETPHI B MHOTOIMPAHHUKAX

[Tpu3Hak nepneHuKyIsIPHOCTH IPSIMOU U IIIOCKOCTH KaK
151. CJIEJICTBHE CUMMETPUH
152 CrryqaliHBIN BBIOOD M3 KOHEYHOH COBOKYITHOCTH

PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUH JIOTAPUPMHYECKHX
153. | ypaBuenuii

PaBHOCHUITEHBIE TIEPEXO/IBI B PEIICHUH JOTaAPUPMUISCKAX
154. ypaBHEHU I

Koutpoannasi padora: "Jlorapupmuyeckas pyHKusA.
155. | Jlorapmdmuueckue ypasuenus"

CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC YHCIIOBOTO
156. aprymenra

[IpaBuiibHBIE MHOTOTPaHHUKH. Pacdér paccTosHUH OT
157. TOYKH JI0 TIJIOCKOCTH

[IpaBunbHBIE MHOIOIPAHHUKU. Pacuér paccTossHUl OT
158. TOYKH JI0 TIJIOCKOCTH

Cr1oco0BbI OIYCTHTh TIEPIICHAUKYIISIPBI: CHMMETPHS, CIBUT
159. TOYKH TI0 MapaIUICTbHON MPSIMOi




[IpakTrueckas paboTa ¢ HCHOIB30BAaHUEM DJIEKTPOHHBIX

160. TabIHII
CuHyC, KOCUHYC, TAHTEHC U KOTAHTEHC YMCIOBOTO
161. aprymenra
ApKcHHYC, apKKOCHHYC U apKTAHTE€HC YUCITIOBOTO
162. | aprymenta
ApKCHHYC, apKKOCHHYC U aPKTAHTEHC YUCIOBOTO
163. aprymenra
TpuroHoMeTpudecKas OKPY>KHOCTb, ONPEIEIEHUE
164. | Tpuronomerpuyeckux QYHKIHIl YHCIOBOrO apryMeHTa
CaBur 1o HemapauleaIbHON NPSIMOM, H3MEHEHHEe
165. | paccrosnuii
KonTpoabnas padora ""B3anMHoe pacnosiosxkeHue
166. NPSIMBIX M IUIOCKOCTEl B mpocTpancTie'
[ToBTOpEHHE: yro MEKLY NPSIMBIMU Ha TIOCKOCTH,
167 TPUTOHOMETPHS B TIPOM3BOJILHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB
Cryuaiinas BennuuHa. PactipeiesieHue BEPOSTHOCTEN.
168. JluarpaMma pacrpe/ie/eHus
TpuroHoMeTpudecKas OKPY>KHOCTb, ONPEIETIECHUE
169. | TpuronomeTpuyeckux QYHKIMI YHCIOBOrO apryMeHTa
170 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI

171.

OCHOBHBIE TPHTOHOMETPUYUECKUE (HOPMYITBI




172 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI

[loBTOpEHME: Yron MEKIY CKPEIINBAIOIIUMHICS TPSIMBIMU
173. B IIPOCTPAHCTBE

['eoMeTpHYECKHE METOIbI BEIYUCIEHHS YIiIa MEK/LY
174. HPSAMBIMH B MHOTOTPaHHUKAX

JByrpanusbiii yron. CBOWCTBO TMHEUHBIX YTJIOB
175. JIBYTPAHHOTO yTjia

Ornepanuu Haj cllydyaliHbIMU BeIMuuHaMu. [Ipumepsl

176. pacripeneneHuii. bunapHas ciydyaiiHas BeIMYHUHA
177 OCHOBHBIE TPHUTOHOMETPUUECKUE (HOPMYITBI
178 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BHIPAKECHAN
179 [Ipeo6pazoBanue TPUTOHOMETPUIECKUX BBIPAKEHUN
180 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BHIPAKESHUN
[lepnenqukynspuble maockocTH. CBONWCTBA B3aUMHO
181. MEPIICHANKYIISPHBIX IIOCKOCTEH
[Ipu3Hak nepreHANKYISIPHOCTH TUIOCKOCTEH; TeopeMa o
182 IPSIMOM TepeceueHus IByX IIOCKOCTeN
MIEPIICHIUKYIISPHBIX TPEThEH TIOCKOCTH
[IpsiMOyTOINBHBINM apaJuIeenuIie]]; Ky0; n3MepeHus,
183. CBOMCTBA MPAMOYTOJILHOIO HapaljIeNenuIena

I'eomerpuueckoe pacrpenenenue. bunomuanbHoe
184. | pacnpenenenue




[IpeoOpazoBaHue TPUTOHOMETPUICCKUX BHIPAKCHUN

185.
186 Pewienre TpUroHOMETpUYECKUX YPABHEHUI
187 Pewienre TpUroHOMETpUYECKUX YPABHEHUI
188 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH
Teopema o mraroHagu MPSIMOYTOIHHOTO
189. HapasuielienuIesna u CIeJACTBHE U3 Heé
CrepeoMeTpHUYeCKHE U IPUKIAIHBIC 3aa9H, CBSI3aHHBIC
190. CO B3aMMHBIM PACIIONIOKEHUEM TPSIMBIX M ITOCKOCTH
[ToBTOpEHME: CKPEITUBAIOIIUECS TIPSIMEIC, MapajieIbHbIC
191. IUIOCKOCTH B CTAHIAPTHBIX MHOTOTPAaHHUKAX
MaremaTruueckoe 0XKUJaHue CIy4aiHON BETUYUHBI.
192. COBMECTHOE pacrpe/IelieHUe JIBYX CIIYYalHbIX BEJTUYUH
193 Pemenne TpuroHOMETpUYECKUX YpaBHEHUH
194 Pemenne TpUroHOMETpUYECKUX YPABHEHUI
195 Pemenne TpuroHOMETPUYECKUX YpaBHEHUH
196 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH
[Tapa mapamienbHBIX ITOCKOCTEH Ha CKPEITUBAIOIITUXCS
197 MIPSIMBIX, PACCTOSIHHE MEX]Ty CKPEIIMBAFOIIIUMUCS
MPSIMBIMHU B TIPOCTBIX CUTYAIHsIX
PaccrostHEEe OT TOYKH JIO TTIOCKOCTH, PACCTOSIHHE OT
198.

HpﬂMOI\/’I J0 IINTOCKOCTHU




Brruncienue paCCTOHHI/II\/'I MCIKAY CKpCIIMBAOIUMUCA

199. OPSIMBIME C TOMOIIBIO TIEPIICHIUKYISPHOM TIIOCKOCTH
HeszaBucumele ciydaiinbie BenuuHbl. CBOMCTBA

200 MaTeMaTH4YeCcKOTro okuaanus. MaremaTudeckoe
OKHMJTaHWe OMHAPHOH CITYIaifHON BETUIHHBI
3auerHas padoTa: "TpuroHomerpudeckue

201. | BpIpaskeHHs ¥ TPUrOHOMeTpHYECKHE ypaBHenus"
[NocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHs

202 MOCIIEA0BATENBHOCTEN. MeTol MaTeMaTH4eCKON
WHAYKIAN
MOHOTOHHBIE U OIpaHUYEHHBIE TIOCIIEI0BATEILHOCTH.

203. | Hcropus aHanu3a GECKOHEYHO MAJIBIX

204 ApudmeTnaeckas mporpeccus
TpéXrpaHHbI yroJl, HEPaBEHCTBA JUIsl TPEXIPAHHBIX

205 yrnoB. Teopema [Ingaropa, TeopemMbl KOCUHYCOB U
CUHYCOB JUIsl TPEXTPAHHOTO YIJIA
DneMeHTHI cPepuuecKoi TEOMETPHH: T€0Ie3NICCKUE

206. JIUHUU Ha 3emJie

207 KonTpoabnas pa6ora " Yriabl u paccTossHus"
MaremMaTH4yeckoe 0’KUAaHue FeOMETPHYECKOTO U

208. OMHOMHAIIBHOTO PaCIIpeIeIeHHH

209 I'eomeTpuyeckas mporpeccust

210.

beckoneuno Y6LIBaIOI]_Ia$[ reoOMETPUICCKAs IMPOrpeccus




CymMa OeCKOHEUHO yObIBaroIIel TeOMEeTPHUIECKOM

211. | nporpeccuu
JIMHENHBIN U 3KCTIOHEHIMANBHBIN pocT. Yuco e.
212. DopMya CIOKHBIX MPOLEHTOB
Cucremaruszanus 3HaHuN "MHOTOrpaHHUK U €T0
213. JJIEMEHTHI"
214 ITupamupa. Buas! nupamua. [IpaBuinbHas nupamuaa
ITpusma. [Ipsimas u HakioHHAs npu3Msl. [IpaBunbHas
215. npusma
216 Jucnepcus u cTaHIapTHOE OTKIOHEHHE
JInHeNHbI 1 SKCIOHEHIUATIBHBIN pocT. Yuco e.
217. | dopmyna ClOKHBIX IIPOLIEHTOB
Hcnons3oBanue nporpeccuu AJis peLIeHusl peanbHbIX
218. 3aJ1a4 PUKJIaJHOTO XapaKTepa
Kontpoabnas pa6ora: "IlociienoBaTe/JlbHOCTH H
219. | nmnporpeccun"
220 HenpepriBHbIE ()yHKIIMU 1 UX CBOHCTBA
[Ipamoit napaienenuen, NpsMOYTOJIbHbBINA
221. napajieenunen, Kyo
222 Brinykibsie muororpanuuku. Teopema Ditnepa
Brimyxkiibie MuOTrOrpanHuky. Teopema Diinepa.
223. [IpaBuibHBIE ¥ NOIYIIPABUIBHBIE MHOTOI'PAHHUKH




Hucnepcus OunapHoM cnyuyaiiHoil BennuuHbl. CBOMCTBA

224. JIUCTIEPCHU
295 Touka pa3pbiBa. ACHMOTOTH TPadUKOB (HYHKITHN
296 CaoiicTBa QyHKIMI HEIPEPHIBHBIX HA OTPE3Ke
297 CpoiicTBa (pyHKIMI HETIPEPHIBHBIX HA OTPE3KE
298 MeTto MHTEpBAJIOB /7S pEIIeHUs] HEPABEHCTB
229 KonTpoabnas padora "Muororpanuuku'
230 [TonsTre BekTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE
CyMMa BEKTOPOB
231. y b
MaremaTudeckoe 0KHJIaHue TPOU3BEICHUS U TUCTIEPCHS
232. CYMMBI HE3aBUCHMBIX CIIyYalHBIX BEITUUMH
233 MeTo/ MIHTEPBAJIOB /7Sl pEIICHUS] HEPABEHCTB
234 MeTto MHTEpBAJIOB 7S pEIIeHUs] HEPABEHCTB
[IpumeHeHne CBOWCTB HEMPEPHIBHBIX (PYHKIIWH IIIs
235. pelenus 3ana4d
[MpuMeHeHue cBOMCTB HETTPEPBIBHBIX QYHKIIU IS
236. pelieHns 3agad
PazHocTb BEKTOpPOB
237. P
238 [IpaBuno napannenenumnena

239.

YMHOKEeHUE BEKTOpa Ha YUCIIO




[IpakTrueckas paboTa ¢ HCHOIB30BAaHUEM DJIEKTPOHHBIX

240. TabIHII

oa1 IlepBas u Bropas npon3BogHble QYHKIUN

242 Omnpenenenue, TeOMETPUIECKUN CMBICT MTPOU3BOJHON

243 Omnpenenenre, GU3MISCKHA CMBICI IPOU3BOTHON

244 VYpaBHeHHE KacaTelbHON K rpaduKy QyHKINN
Paznoxenue Bekropa 1o 6asucy Tpéx BEKTOPOB, HE

245. JISKAIIUX B OJTHOM TUTOCKOCTH
CkansipHoe pou3BeIeHNe

246.

247 Brruucnenue yriia Mexy BEKTOpaMH B IPOCTPAHCTBE
Jucrniepcusi ONHOMHAIBHOTO PACIIPEACIICHUSI.

248 [IpakTnyeckas paboTa ¢ UCHOIb30BAHUEM JIEKTPOHHBIX
TaOJIHI]

249 VYpaBHeHHE KacaTelbHOU K rpaduKy QyHKINN

250 [IpounsBoaHbIe 3MeMEHTAPHBIX QYHKIMHA

251 [Tpou3BogHbBIE PIIEMEHTAPHBIX QYHKITHH
[IpousBogHast CyMMBI, IPOU3BEACHUS, YACTHOTO U

252. KOMITO3UTIMH (QYHKITUH

253 [Ipocreiine 3agaun ¢ BEKTOpaMu

254.

IIpocreiiiive 3aga4u ¢ BEKTOpaMu




[Ipocreiiue 3agaun ¢ BEKTOpaMu

255.
IIpoBepounas padora: "UcnbiTanus bepuy.aim.
256. Cay4aiiHble BeJIHYAHBI H pacnpeneieHus"
[Ipown3BoaHast CyMMBI, POU3BENCHUS, YACTHOTO U
257. KOMITO3UIMH (DYHKITHI
[IponsBoaHast cyMMBI, POU3BENEHUS, YACTHOTO U
258. | xomnosuimu QyHKIMA
259 KonTtpoasnas padora: "IlponzBonnas’
[ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIHS 3HAHUN:
260. | "Vpasuenus"
261 IIpocreiiiie 3a1a4u ¢ BEKTOpaMU
262 O0o0011IeHNE ¥ CUCTeMaTH3alIks 3HAHUI
263 O000111eHIE U CUCTEMATU3ALIMS 3HAHUI
264 O00011IeHNE ¥ CHCTEMATH3AlHs 3HAHUH
265. [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AINS 3HAHU T
266. [ToBTOpeHme, 06001ICHIE, CUCTEMATH3AINAS 3HAHII
267, [loBTOpeHwue, 0000IIeHNE, CUCTEMATH3AINS 3HAHU T
268 O00011IeHNE ¥ CUCTeMaTH3alIks 3HAHUI
269 O0001EeHrEe ¥ cUcTEMAaTU3alIUs 3HAHUI

270.

HToroBasi KOHTpPoJIbHaAsI padoTa




271 HTorosasi KOHTpoIbHAsSI padoTa 1 1
272 O0o001IeH e 1 cUCTEMATH3aLMsl 3HAHUI 1
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 272 12




11 KJTACC

KoanuecTBo yacoB

MOHOTOHHOCTB U SKCTPEMYMbI

DJIeKTPOHHBIE
Ne ara nuppoBbIe
Tema ypoxka KonTpoa MpakTn A bp
n/n H3y4YeHUs o0pa3oBaTeJIbHbIE
Bcero bHbIC yecKHe
ecypchbl
padoTsI padoTsI pecyp
[TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (DYHKITHIA Ha 1
1. MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHeHne MPOU3BOTHON K UCCIIEAOBAHUIO (DYHKITHHA Ha L
2. MOHOTOHHOCTb U 3KCTPEMYMBbI
[TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (DYHKITHIA Ha 1
3. MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHeHue MPOU3BOIHOM K UCCIIEAOBAHMIO (DYHKLIUH Ha 1
4. MOHOTOHHOCTb U 3KCTPEMYMBI
IToBTOpenne Temsl "KoopAanHATEI BEKTOPA Ha MIIOCKOCTH U L
5. B IpocTpaHcTBe"
6 IToBTOpenue Temsl "CrajsipHOE TPOU3BEACHNUE BEKTOPOB'" 1
[ToBTOpeHue TeMbl "BblunciieHre yria Mex1y BEKTOpaMU 1
7. B MPOCTpaHCTBE"
HepasenctBo UebOnimena. Teopema Ueonimena. Teopema L
8. Bbepnysn. 3akoH OOIBIINX YMCEN
[TpuMeHeHue MPOU3BOIHON K UCCIICAOBAHNIO (YHKIIMIA Ha 1
9.




IIpuMeHeHre TPOU3BOTHOM K UCCIICIOBaHUIO (PYHKITHI HA

10. MOHOTOHHOCTb U 3KCTPEMYMBI

Haxosxnenne HanOobIIero 1 HAMMEHbBILETO 3HAYCHUS
11. HENPEPBIBHON (DYHKLMHU HA OTPE3KE

Haxoxnenne HanOobIIero 1 HAMMEHbBILETO 3HAYCHUS
12. HETPEePBIBHOM (YHKLIUHN HA OTpE3Ke

[ToBTOpeHue Temsbl "YpaBHEeHHE TPSIMOM, TPOXOAAIIEH
13. uepes JBe TOuKH"

YpaBHeHUE TUIOCKOCTH, HOPMAaJb, YPaBHEHHUE TNIOCKOCTH B
14. oTpe3Kax

YpaBHeHUE TUIOCKOCTH, HOPMaJlb, YPaBHEHHUE TIOCKOCTH B
15. oTpe3Kax

HepasenctBo UeoOnmmena. Teopema UeOrmena. Teopema
16. Beprysuti. 3aKoH OOJIBIINX YHCEIT

Haxoxnenue HanOObIIEro ¥ HANMEHBIIIETO 3HAYSHHS
17. HENpPepHIBHOHN (PYHKIINU HA OTpE3Ke

HaxoxneHre HanOobIIeT0 U HANMEHBIIETO 3HAUEHUS
18. HETIPEPHIBHON (QYHKIIMH HA OTPE3KE

HaxoxneHre HanOobIIeTr0 U HAMMEHBIIETO 3HAUSHUS
19. HENPEePHIBHOM (PYHKIIMU HA OTpE3Ke

HaxoxaeHre HanOObIIeT0 1 HAMMEHBIIETO 3HAUEHUS
20. HENPEePHIBHOM (PYHKIIMU HA OTpE3Ke

21.

BexropHoe npoussenenue




JIvHeliHbIe HEPABEHCTBA, JIMHEWHOE NPOrPAMMHUPOBAHNE

22,
23 JluneiiHble HepaBeHCTRA, JIMHEITHOE TIPOTPAMMHUPOBAHIE
HepagenctBo YeoOnimena. Teopema YeOniesa. Teopema
24. Bepuyim. 3akoH GONBIINX YUCE
[IpumMeHeHne npon3BOIHON sl HAXOXKACHUS HAWITYUIIEro
25. pelIeHus B MPUKIaJHBIX 3a1a4ax
IIpumeHneHue Npou3BOIHON AJI HAXOXKACHHS HAWITYqIlIEero
26. peleHys B IPUKIAJHBIX 3a1a9aX
IIpuMeHeHre MPOU3BOIHOM AJIsL ONPEECICHUS CKOPOCTH U
27 YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMyInoi mim
rpaduxom
IIpuMeHeHre MPOU3BOIHOM AJIsL ONPEAECICHUS CKOPOCTH U
8 YCKOPEHHs Mmpoliecca, 3aJaHHOro (hOpMyIIoi mim
rpaduxom
AHaJIMTHYECKHE METO/Ibl Pacuéra yria Mexay NpsIMbIMU B
29. MHOTOTPaHHHKaX
AHaIMTHYECKHE METO/IbI Pacuéra yria Mexay
30. IJIOCKOCTSIMA B MHOTOTPAHHUKAX
®opmyra pacCTOSHUS OT TOUKH JI0 MJIOCKOCTH B
31. KOOpIMHATAX
37 Br160opouHbIi METOT UCCIIETOBAHNIN
33 Komnozunus ¢pynkuumit

34.

Kommnozunust GyHKmi




Kommnozunus ¢pyHkuumit

35.
I'eomeTprueckue 00pa3bl ypaBHEHUI HA KOOPAMHATHOM
36. TIOCKOCTH
37 HaxosxaeHnue paccTosiHUM OT TOUKH 70 TNIOCKOCTH B KyOe
Haxoxxenue pacCTosSHUI OT TOYKH JI0 IIIOCKOCTH B
38. MPAaBUIILHOW MUpaAMHUJIC
39 IIpoBepouHnas padora "AHajmTHYecKasi reomeTpus'
[TpakTuyueckas paboTa ¢ HCIOIB30BAaHUEM 3JIEKTPOHHBIX
40. TaOIIHIL
I'eomerpuyeckre 0O6pa3sl ypaBHEHHH HA KOOPAWHATHON
41. TIOCKOCTH
Koutpoabnas padora: "UccienoBanue pyHkumii ¢
42. MOMOIIbI0 MPOU3BOAHON"
43 [lepBooOpasHasi, OCHOBHOE CBOWCTBO IIEPBOOOPA3HBIX
[TepBoOOpa3Hble 2eMeHTapHbIX GyHKIUH. [IpaBuia
44. HAXOXKJIEHHS TIEPBOOOPA3HBIX
45 CeueHust MHOTOTPaHHHUKOB: CTaHAAPTHBIE MHOTOTPaHHHUKH
16 CeueHnst MHOTOTPAaHHUKOB: METO/T CJIEZIOB
CedeHunsi MHOTOTPaHHHUKOB: CTaHAapPTHBIE TNIOCKOCTH,
47. nepecedeHust MPSIMBbIX U TIOCKOCTEH
48 ['enepainibHast COBOKYITHOCTh U CITydaiiHasi BBIOOPKa.

3HAKOMCTBO € BEIOOPOYHBIMU XapakTepucTukamu. OneHka




CPEJIHET0 U JUCTIEPCUH F€HEPAIEHOM COBOKYITHOCTH C
MTOMOIIIBIO BBIOOPOYHBIX XapaKTepPUCTUK

ITepBooOpazHbIe aneMenTapHbIX GyHKImA. [IpaBuia

49. HaXO0KACHUS MEePBOOOPA3HBIX
50 MNuterpain. I'eoMeTpuuecKuil CMbICIT UHTETpalIa
Berruncnenue onpenenéHHoOro nHTErpana mno Gopmyie
51. HeroTona-Jleiioauma
Brruucnenue onpenenéHHoro nHTErpana mno gpopmyne
52. Herorona-Jleiibnuma
53 CedeHusi MHOTOTPaHHHUKOB: CTaHAaPTHBIC MHOTOTPaHHHUKH
54 CeueHust MHOTOTPaHHUKOB: METO/[ CIIE/IOB
CedeHusi MHOTOTPaHHHUKOB: CTaH/IapTHBIE TNIOCKOCTH,
55. MePECEUCHHUS MPSAMBIX U IIOCKOCTEH
I'enepanbHasi COBOKYIHOCTb M CiIydaiiHasi BEIOOPKa.
3HAKOMCTBO C BEIOOPOYHBIMU XapakTepucTukamu. OneHka
56. CPEIHEro U JUCIEPCUH T€HEPATbHOM COBOKYITHOCTH C
MOMOIIbIO BBHIOOPOUHBIX XaPaKTEPUCTUK
[TpumeHeHue WHTETpaNa AJsl HAXOXKACHUS TII0MIaeH
o7, TUIOCKHUX (HTYD
[IpumeHeHne uHTErpaia A1 HAXOXKICHHUS 00bEMOB
58. reOMETPUYECKUX TEIT
59 [Ipumeps! pemennit TudpepeHNUANTEHBIX YpaBHEHUH

60.

[Ipumeps! pemennii 1uddepeHInaANbHBIX YpaBHEHUH




HapaJ'IJ'ICJ'IBHI)IC MIPpAMBIC U TINIOCKOCTHU: MapaJlJICJIbHBIC

61. ceveHust
62 [NTapanensHbIe TPSIMbIE M TUIOCKOCTH: PACUET OTHOIICHUH
[NapannenbHble MPSMBIE U MIIOCKOCTH: YTIIBI MEXKITY
63. CKPEIUBAOLUIMMHUCS TIPAMBIMU
64 OneHnBaHKEe BEPOSITHOCTEH COOBITHI IO BEIOOPKE
MaremaTtndyeckoe MOJICIIMPOBAHNE PEATbHBIX MIPOIIECCOB C
- HIOMOIIIBIO T HIIMAIBHBIX YPaBHEHUH
65 OMOMIBIO epeHIuan aBHE
66 Koutpoabnas padora: "IlepBooOpa3nasi u mHTerpan"
67 Tpuronomerpudeckne GyHKIIH, UX CBOMCTBA U TpapuKu
68 Tpuronomerpuueckue GyHKIIUH, UX CBOHCTBA U IpapHKH
[NeprieHAMKYISIpHBIE TPSIMBIE M TUIOCKOCTH: CTaH/IapTHHIE
69 napsl MePHeHANKYIISPHBIX TTIOCKOCTEH U MPSIMBIX,
CUMMETPUU MHOTOIPaHHHKOB
[NeprieHAMKYIISIPHBIE TIPSIMBIE M TUIOCKOCTH: TEOpEMa O
70. TpeX MepIeHINKYIIpax
epIICHINKYJISIPHBIC TIPSIMbIE M TUIOCKOCTH: BBIYUCIICHUS
I y
71. JUIMH B MHOI'OTPaHHUKAX
Craructuueckas runotesa. [IpoBepka mpocrenmx
72. TUTIOTE3 C TIOMOIIIBIO CBOMCTB U3YYCHHBIX pacrpe/IeeHuit
73 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadUKH

74.

Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IPapUKH




Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpapHKH

75.
OT100p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH ¢
76. TIOMOIIIBIO TPUTOHOMETPHYECKOH OKPYKHOCTH
[ToBTOpeHume: Mo M MHOTOYTOIBHUKOB, (HOPMYJIBI IS
77. UTOIIaIel, COOOPAKEHHS TT0100Ms
[loBTOpEHNME: TUIOMIAN MHOTOYTOJIBHUKOB, (DOPMYITBI IS
78. IUTOIIaIeN, COOOPAKEHHMS 110 100Ms
[ToBTOpEHME: TIITONIAIH MHOTOYTOJILHUKOB, (DOPMYJIBI TSI
79. IUIOIAIEH, COOOpaKEHMS TIOXO0MS
Craructuueckas runoresa. [IpoBepka npocrenmmx
80. TUIIOTE3 C TIOMOILBIO CBOMCTB U3yUYEHHBIX paclpeiesieHUN
OT60p KOpHE TPUTOHOMETPUYECKHUX YPABHEHUH C
81. IIOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUI ¢
82. MOMOIIBI0 TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH €
83. TIOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH
84 Perenue TpuroHOMeTpUUECKUX HEPABEHCTB
[Tnomanu ceueHuit MHOrOrpaHHUKOB: MLJIOIIA/IA
35 MTOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpakeHNUs
nonoous
[Tnomanu ceueHuit MHOrOrpaHHUKOB: LJIOIIA/IA
36 MTOBEPXHOCTEH, pa3pe3aHns Ha YaCTH, COOOpaKeHUs

nonoous




3aderHas padora "IloBTOpeHHe: MHOTOTPAHHUKH,

87. CeueHHst MHOIOrPAHHUKOB"
[MpakTuyeckas paboTa ¢ UCIONIB30BaHUEM ICKTPOHHBIX
88. TabIHI
89 Perenne TpuroHOMeTpUIECKUX HEPABEHCTB
9 Pemenne TpUroHOMETpHYECKNX HEPABEHCTB
91 Penrenne TpuroHOMeTpHUECKUX HEPABEHCTB
Kounrpoabhas paGora: "I'padpuxu
92 TPUIOHOMETPUYECKUX (PyHKIMH.
Tpuronomerpuyeckue HepaBeHcTBa'
93 O0béM Tena. OOBeM NPSIMOYTOIBHOTO TapalIeIIeTUIIe a
3amaun 00 ynBoeHUU KyOa, 0 KBajpaType Kyoa; o
94. TPUCEKIINH yIiia
CrepeoMeTpriecKre 3aJlauu, CBI3aHHbIe ¢ 00BEMOM
95. MPSIMOYTOJIBHOTO Mapasuiesienume ia
[TpuMepbl HeNIPEPBIBHBIX CITyYalHBIX BeTHYHH. OyHKINSA
96. IJIOTHOCTH BEPOSTHOCTH
97 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX HEPaBEHCTB
98 OCHOBHBIE METO/IbI PEIICHHUS TOKA3aTEeIIbHBIX HEPAaBCHCTB
99 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX HEPABEHCTB

100.

OcHOBHbBIE MCETO/bI PCHICHU IMTOKA3aTCIbHBIX HCPABCHCTB




HpI/IKJ'IaI[HI:IG 3aJa4u, CBA3aHHBIC C BEIYUCIICHHECM 00BéMa

101. | mpsmoyronpHOTrO NapaUIeenuIeia

O0BEM TIPSIMOM TIPU3MBI
102.

CrepeoMeTpUYECcKHE 3314, CBA3aHHbIE C BEIYUCIICHUEM
103. [ 006BEMOB IPAMOIL TIPU3MEI

PaBanomMmepHoe pactpenenenue. [Ipumeps 3anay,
104 MPUBOSIIINX K MOKA3aTEbHOMY M K HOPMAJIBHOMY

pacrpeieiCHIsIM

OCHOBHBIE METO/IbI PELICHUS JIOTaPH(PMUUCCKHX
105. | nepasencTs

OCHOBHBIE METO/IbI PELICHUS JIOTAPH(PMUYCCKIX
106. | nepasencTs

OCHOBHBIE METO/IbI PELICHUS JIOrapH(PMUYECKHX
107. | mnepasencTB

OCHOBHBIE METO/IbI PELICHUS JIOTapH(PMUUCCKHX
108. | nepasencTB

IIpuxagabie 3a7a49u, CBSI3aHHBIE ¢ 00BEMOM MIPSIMOI
109. | mpusmel

Brraucienrne 00bEMOB T ¢ TOMOIIBIO OMPEACTIEHHOTO
110. | wunTerpana. OGBEM HAKIOHHOW MPU3MBI

Bbrunciienie 00bEMOB TeJI C IOMOIIIBIO OTPEIEIEHHOTO
111. | wunrerpana. OOBEM MUpPaMHUIIBI

DYHKIMS [UIOTHOCTU BEPOSITHOCTH MOKA3aTEILHOTO
112.

pacrpeneneHus




OCHOBHBIE METO/IbI PENICHUS HPPAITMOHATBHBIX

113. | mnepaBeHCTB

OCHOBHbIE METO/IbI PEIICHHUSI MPPAIIUOHAIBHBIX
114. | mepaBeHcTB

OCHOBHbIE METO/IbI PEIICHHUSI HPPAIIUOHAIBHBIX
115. | nepasencTB

OCHOBHBIE METO/IbI PEIICHHUSI HPPAIINOHAIBHBIX
116. | nepasencTB

®opmyna o6béMa nupamuabl. OTHOIIEHHE 00BEMOB
117. OUpaMuzl ¢ OOIIUM YIIIOM

®opmyna o6béMa nupamuabl. OTHOIIEHHE 00BEMOB
118. | mnwmpamuz ¢ 00mUM yriIOM

CrepeoMeTpryecKre 3a/1a4u, CBI3aHHbIE ¢ 00bEMaMu
119. | wakyOHHON HPU3MBI

DYHKIMSA [UIOTHOCTH BEPOSITHOCTH HOPMAIIBHOTO
120. pacrpeeneHus

['padueckre METO/IBI PEIICHHs] HPPAIHOHATBHBIX
121. ypaBHEHUI

I'paduueckie METO/IbI PEIICHHS HPPAIIMOHAIBHBIX
122. | ypaBHenwit

I'paduueckre METOIBI PEIIEHNs TTOKA3ATEbHbIX
123. | ypaBHenwii

I'paduueckie METO/IbI PEIICHNS TOKA3ATEbHbIX
124.

HEpPaBEHCTB




CTCpCOMCTpI/IqCCKI/Ie 3aJa4M, CBA3aHHBIC C 00BEMaMu

125. | nupamugst
[Ipuknagasre 3amaquu o Teme "OO0BEMBI Ten'", CBsI3aHHBIC C
126. | 00BEMOM HAKIOHHOW MPU3MBI
[Tpuxagaeie 3a1auun o Teme "OO0BEMBI Tel'", CBSI3aHHBIC C
127. 00BEMOM MUPAMHUIBI
[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHUMBIX COOBITHH.
128 [Tpumep 3ama4n, TPUBOSILIECH K pacIpeaAeICHUIO
ITyaccona
I'paduueckre MeTOBI PEeLICHUS TOTapUPMHYECKHX
129. | ypapuenuit
I'pacdrueckme MeTOIbI pelIeHus TOTapHUPMIUIECKUX
130. | nepasencT
I'paduueckre MeTOIBI pelIeHUs TOTapUPMHIECKHX
131. | mepaBeHcTB
I'padmueckue MeToabl pelieHns TOKA3aTeNbHBIX U
132. norapupMUIecKux ypaBHEHUH
[Ipumenenue 00bEMOB. BorunciieHne paccTosHUS 10
133. | mockoctu
134 KonTpoabhas padora "O0béM MHOTOrpaHnnka'
[unuHapuyeckas NOBEPXHOCTb, 00pa3yrolye
135. WJIMHAPHYECKON TIOBEPXHOCTH
[Mpaktuyeckas paboTa ¢ UCIONIB30BaHUEM JIEKTPOHHBIX
136. | raGuu




I'paduueckue METOIBI pEeIICHUs TTOKA3aTENbHBIX U

137. | norapudmMuUecKux ypaBHeHMit
['paduueckrie METOIBI PEIIEHHs TOKA3aTENbHBIX 1
138. | norapudmuueckux HEpaBEHCTB
['paduueckue METOIBI PEILIEHHs! TOKA3aTENbHBIX 1
139. | norapudMHUECKUX HEPABEHCTB
IIpoBepounasi padora: "HUppaunoHaiabHbie,
140. | mnoka3zareabHbIe M JIOrapuPMHYECKHE HEPABEHCTRA"
HMunuuap. Ipsmoit kpyroso# muusap. [hiomans
141. | noBepXHOCTH HUIMHAPA
KoHunueckast IOBEpXHOCTh, 00pa3yroIUe KOHUYECKOM
142. | mnosepxuoctu. Konyc
Cevenne KOHyca MIOCKOCTBIO, MAPaJUICILHOMN IOCKOCTH
143. | ocuoBaHus
KoBapuarus 1Byx ciry4aiHbeix BennuuH. Koadduiment
144. | koppensuuu
KomrutekcHbie uncia. AnreOpandeckas u
145 TPUrOHOMETPHYECKAst (POPMBI 3aIIUCH KOMILIEKCHOTO
qucia
KomrmiekcHble uncna. Anrebpandeckas u
146 TPUrOHOMETPHYECKAst (POPMBI 3aIIUCH KOMILIEKCHOTO
qucia
147 ApupmMeTnuecKre oneparuy ¢ KOMILIEKCHBIMH YHCIIaMH

148.

ApudmeTnyueckue onepanuy ¢ KOMIUIEKCHBIMHU YUCIaMU




Yceuénnslii KoHyc. M300pakeHre KOHYCOB M YCEUEHHBIX

149. | xonycos

[1nomane 60KOBOI MOBEPXHOCTH 1 TIOTHON TTOBEPXHOCTH
150. | «xomnyca

[Tnoniae 6OKOBOI MOBEPXHOCTH U TIOJTHOW TOBEPXHOCTH
151. | komyca
152 CoBMecTHbBIC HAOMIOICHUS JBYX BETUUHH

M3o0paxenrne KOMIUIEKCHBIX YHACENT HAa KOOPIUHATHON
153. | mmockocTH

N300paxkeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHON
154. | mmockoctH

®opmyna Myaspa. KopHu N-0il cTeneH U3 KOMIUIEKCHOTO
155. | umcna

®opmyna Myaspa. KopHu N-0i cTeneHn U3 KOMITIEKCHOTO
156. | wuucna

CrepeoMeTpriecKue 3a/1aui Ha J0Ka3aTeJIbCTBO U
157. | BbluKCieHME, TOCTPOECHUEM CEUEHHUI IIMITMHJIPA, KOHYCA

CrepeoMeTpriecKue 3a/1aui Ha J0Ka3aTeJIbCTBO U
158. BBIYMCIICHHE, TOCTPOCHUEM CEUEHHUH IIMITHH/IPA, KOHyCa
159 [TpuknanHble 3a/1a4u, CBA3aHHbBIE C TUITUHIPOM
160 Bri6opounsrit kodhdumeHT Koppensinun

[IpuMeHeHNEe KOMIUIEKCHBIX YHCEIT JIJISl PEILICHUS
161. (U3NYECKUX U TEOMETPUUECKHUX 33134




KonTpoabnas padora: "KommiekcHsblie yncia'

162.
163 HatypanbHble u nenble uncna
164 HatypanbHble u nenble uncna
165 [Tpuxitagable 3a1a49H, CBSI3aHHBIE C IMIHHIPOM
Cdepa u ma
166. | COcP P
[Tepeceuenue cdepsl 1 mapa ¢ MIOCKOCThI0. Kacanue
167. mapa u cepbl MI0CKOCThI0. Bua n n3o0paxenue mapa
Pasinune mexy JINHEHHOH CBS3bIO U IIPUYUHHO-
168. CIIEJICTBEHHOM CBS3BIO
169 [TpumeHeHue MIPU3HAKOB JETUMOCTH LEIBIX YHCET
170 IIpumeHeHue NPU3HAKOB IETMMOCTH LIEBIX YHCET
[IpumeHeHue npusHakoB AenauMocTH Henbix yucen: HOJ u
171. HOK
ITpumenenue npu3HakoB AeIuMocTH Lenbix gucen: HO/J u
172. HOK
[Tepeceuenue cdhepsl 1 mapa ¢ MIOCKOCThI0. Kacanue
173. | mapa u cdepsl miockocTh0. Bu 1 n3o0paxeHune mapa
174 VYpaeuenue cdepsl. [Inomans cepsr u e€ yacreit
175 Cummetpus chepsl 1 mapa

176.

JIuneiiHas perpeccust




HpI/IMeHCHI/Ie IIPU3HAKOB ACIIMMOCTH LECJIBIX YHUCECII:

177. | ocratku no MomyIHO
IIpuMeHeHue NpU3HAKOB AETUMOCTH LIETBIX YUCE:
178. | ocraTku 0o MO0
IIpuMeHeHue NpU3HAKOB AETUMOCTH LIETBIX YUCE:
179. anroput™ EBknuza 1yt pemeHus 3aia4 B LHEIbIX YUCTIaX
180 Kounrpoabhas padora: "Teopus nesbix yucea'
CrepeoMeTpryeckue 3a/laui Ha I0Ka3aTelbCTBO U
181 BBIUHMCIICHHE, CBA3aHHBIE CO c(hepoil U mapom,
MTOCTPOEHUEM MX CEUEHHI MIIOCKOCTBIO
CrepeoMeTpryeckue 3a/laui Ha I0Ka3aTelbCTBO U
182 BBIUHMCIICHHE, CBA3aHHBIE CO c(hepoil U mapom,
MOCTPOEHUEM MX CEUEHUH MI0CKOCTHIO
183 [TpuknanHble 3a1aun, cBI3aHHbIE CO chepoil 1 mapom
[TpakTuyeckas paboTa ¢ NCIOJIb30BAaHUEM 3JIEKTPOHHBIX
184. | rabuuiy
Cucrema 1 COBOKYITHOCTh YpaBHEHMN. PaBHOCHIIBHBIE
185. CUCTEMBI M CUCTEMBI-CIIEICTBUS
Cucrema 1 COBOKYITHOCTh ypaBHEeHHIA. PaBHOCHIIbHBIE
186. CHUCTEMBI M CHCTEMBI-CIIE/ICTBHUS
OCHOBHBIE METO/IbI PEIIEHUS] CHCTEM M COBOKYITHOCTEH
187. paIoOHaNbHBIX YPaBHEHHH
OCHOBHBIE METO/IbI PEIICHUS] CHCTEM M COBOKYITHOCTEH
188. UpPpalMOHAIBHBIX YPaBHEHUM




IToBTOpEHUE: OKPYKHOCTD Ha INIOCKOCTH, BBIYUCIICHHUS B

189. | oxpy)HOCTH, CTaHAAPTHBIE TOA00HS
Paznuynble KOMOWHAIIMY TN BPALICHUS U
190. | wmHOrOrpaHHHKOB
191 3anauu no Teme "Tena 1 TOBEPXHOCTH BpaleHus"
[IpeacraBienue JaHHBIX ¢ TOMOMIBIO TAaOIHI M IHArPaMM,
192. | omnucarenbHas craTUCTUKA
OCHOBHBIE METOJIBI PELICHUS CHCTEM U COBOKYIHOCTEH
193. | noxkasaTenbHBIX ypaBHEHUI
OCHOBHBIE METO/IbI PEIICHHS CHCTEM H COBOKYITHOCTEH
194. | noxasaTenbHBIX ypaBHEHU
OCHOBHBIE METOJIBI PELICHUS CHCTEM U COBOKYIHOCTEH
195. norapupMUIecKux ypaBHEHUH
OCHOBHBIE METO/IbI PEIICHHS CHCTEM H COBOKYITHOCTEH
196. JorapupMUIecKux ypaBHEHUH
197 3anaun 1o Teme ""Testa U MOBEPXHOCTH BpalieHHs"
KonTpoabnas padora "Tesia u noBepxHocT
198. | ppamenusn"
O06weém mmmHIpa. Teopema 06 00bEME TPSIMOTO
199. LMJIMHIpA
OnbITBI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
200. | cobbrTusivMu




HpI/IMeHeHI/Ie CHUCTEM K PCHICHHUIO MAaTEMAaTHYCCKUX 3a1a4
1 3a7a4 U3 pas3sindIHbIX obacreit HAayKU U peaJ'ILHOﬁ

201.
JKWU3HU, HHTEPIIPETALNSA TOIYYEHHBIX PE3YIBTATOB
IIpuMmeHeHne cHCTEM K PEHIEHUIO MATEMaTUYECKUX 33129

202 ¥ 32/1a4 U3 pa3INyHbIX 00JacTeld HAyKH U PeaIbHON
JKWU3HU, HHTEPIIPETALNA TOYYEHHBIX PE3YIbTATOB
IIpuMeHeHnEe HEPAaBEHCTB K PEIICHNI0 MAaTEMATHIECKUX

203 3aja4 v 3a7]a4y U3 Pa3IMuHbIX 00JacTeil HAyKH U peabHOM
JKWU3HU, HHTEPIIPETALNSA TOIYYEHHBIX PE3YIbTATOB
3adeTrnas padora: "CucreMbl pallHOHAIBHBIX,

204 HPPANMOHAJIBHBIX OKA3aTEJIbHBIX H
Jorapupmudeckux ypapHeHui'"
Berunciienre 00bEMOB Tl C ITOMOIIBIO ONPEIEIIEHHOTO

205. | wunrerpana. O6bEM KOHyCa

206 ITnomaay OOKOBOH 1 TTOJIHON TOBEPXHOCTH KOHYCA
CrepeomeTpuyeckue 3a/1aui, CBI3aHHbIE C BEIYUCIEHUEM

207. | 00BEMOB LMIMH/pA, KOHYCA
Beruncienne BeposSTHOCTEH COOBITHIA ¢ TPUMEHEHHEM

208. q)()pMyn

209 PannonaneHele ypaBHEHMS ¢ TapaMeTpaMu

210 PannonansHbIe HEPAaBEHCTBA C TapaMeTPaMH

211 PannonaneHble CHCTEMBI ¢ TapaMeTpaMu
WpparnmonanbHble ypaBHEHNS, HEPAaBEHCTBA C

212.

napameTpamu




[Mpuxitagaeie 3aaauu o Teme "OO0BEMBI U II0IIa N

213. HoBepXHOCTEH Ten"
O0BEM mrapa u mapoBoro cektopa. Teopema 00 00bEMe
mrapa. [lnomane chepsr. Crepeomerprudeckue 3a1aud,
214. | cBs3aHHBIE C BEIYKHCIEHHEM 00BEMOB LIapa, IApOBOro
CerMeHTa ¥ IIapoOBOTO CEKTOpa
[Tpuxiagaeie 3aaauu o Teme "O0bEMBI T, CBA3aHHBIC C
00BEMOM T1apa ¥ MIomaaso chepbl. COOTHOIICHUS
215. MEXTy TUIOMIAISIMUA TTIOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX
Teln
Brrancienne BeposTHOCTEH COOBITHH ¢ IPUMEHEHHEM
216 rpaMuecKX METOI0B: KOOpAMHATHASI TPSIMasi, ePEBO,
nuarpamma Difnepa
217 WppatmonanbHple CHCTEMBI C TTapaMeTpaMHu
218 [TokazarenbHbIe YpaBHEHHsI, HEPABEHCTBA C TTapaMeTpaMH
219 ITokazarenbHbBIE CHCTEMBI C TApaMeTPaMHU
Jlorapudmudeckre ypaBHEHHs, HEPABEHCTBA C
220. | mapamerpamu
[TooOHEIe Tena B mpocTpaHcTBe. M3MeHeHue o0béMa mpu
221 nogobuu. CTepeoMeTpruIecKue 3a1auu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEIN U IIOMIACH TTOBEpXHOCTEH
Koutpoabhas padora "Iliomaau noBepxHocTH U
222. | 00BEMBI KPYIJIbIX TEA"
JBmxenns npoctpancTBa. OtoOpaykenus. [[Bmkenns u
223. | pasenctBo (uryp. OOLIME CBOWCTBA JBUKEHMI




CryvaiiHble BETUUMHBI U PACIIpeleeHNs

224.

295 JlorapumMudeckie CHCTEMBI C TapaMeTPaMu

296 Tpuronomerpuieckre ypaBHEHHs ¢ apaMeTpaMu

207 TpuronomeTpryecKkre HEPABEHCTBA C apaMeTpaMu

298 TpuUroHoMeTpryeCKrUe CUCTEMBI C TapaMETPAMHU
Buibl 1BUKEHHUI: TapaJUIeNbHbINA IEPEHOC, UEHTPAIbHAs

229 CUMMETpHUS, 3€pKajibHasi CAMMETPHS, IOBOPOT BOKPYT
IPSAMON

230 [IpeoOpazoBanus mogoous. [psmast u cepa Ditnepa

231 I'eomeTpuyeckue 3a1aun Ha MPUMEHEHNE IBUYKEHUS

232 MaremaTnyeckoe 0KUJaHUE CIyYaliHOW BEJTMYUHBI
ITocTpoeHue u uccieoBaHNEe MATEMATHYECKUX MOJIEIIEN

233 peanbHBIX CUTYalUid ¢ IOMOLIBIO YPABHEHUH C
napameTpamu
ITocTpoeHue u uccieoBaHNe MATEMATHYECKUX MOJIEIIEN

234 peanbHBIX CUTYalUii ¢ IOMOULIbIO CUCTEM YPABHEHHH C
napameTpamu

235 IIpoBepounas padora: ""3agauu ¢ napamerpamu'
IlocTpoenue u ucciaenoBaHle MaTEMaTHYECKUX MOJIEIEN

236 peaJIbHBIX CUTyallMi ¢ TIOMOIIBIO CUCTEM YPaBHEHUI ¢

napaMeTpamu

237.

Koutpoabhas paGora "BekrTopsl B npocTpancTse'




Oo6o6maromee nopropenre 11 moOHATHI 1 METOAOB Kypca
reometpun 10—11 xnaccoB, cucteMaTu3anus 3SHaHUI:

238.
"TlapanneabHOCTh NPSAMBIX U TUIOCKOCTEHN B pocTpaHCcTBE"
Oo6o6maromee noproperue 11 MOHATHII U METOZOB Kypca
239 reomerpuu 10—11 xmaccoB, cucremaTuzaius 3HAaHUM:
"BekTops! B npocTpaHcTBe"
240 MaremaTn4yecKkoe 0KUJaHUE CTyYaiHOW BEJTUUUHBI
IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIHS 3HAHUH:
241. | "VYpasHenus"
[ToBTOpeHue, 0600IIeHNE, CCTEMAaTU3AIMsI 3HAHMIA:
242. | "VYpasuenus"
IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIHS 3HAHUH:
243. "VYpasuenusa. Cuctemsl ypaBHeHU"
[ToBTOpeHue, 0600IIeHNE, CCTEMAaTH3aIMsI 3HAHMIA:
244. | "Hepapencrpa"
O6o06matomee moBTopeHre 11 MOHATHI 1 METOZIOB Kypca
245 reometpun 10—11 xaccoB, cucTeMaTu3anus 3HAaHUI:
"Bekropsl B mpocTpancTse"
O6o0maromiee mopTopeHue 11 moHATHI U METOIOB Kypca
246 reometpun 10—11 xaccoB, cucTeMaTHu3anus 3HAHUH:
"O0beM MHOTOrpaHHUKA"
O6o6maromee mopropeHue 11 mMoOHATHN U METOIOB Kypca
247 reometrpun 10—11 xnaccoB, cucteMaTuzalys 3SHaHUI:

"O0beM MHOTOrpaHHUKA"

248.

Koutpoabnas padora: ""BeposiTHOCTB U cTaTUCTHKA'"




[ToBTOpenue, 06001IeHNE, CUCTEMATH3aLUs] 3HAHUI:

249. | "Hepapencrsa"
IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIMSI 3HAHUI:
250. | "HepaBencrsa"
[ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIMS 3HAHUH:
251. | '"IpoussomHas u eé npuMeHeHne"
IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIHS 3HAHU:
252. | "IIpomsBoaHas u €& mpUMeHeHHE"
Oo6o6maromee nmoproperue 11 MOHATHII U METOJIOB Kypca
253 reomerpun 10—11 kiaccoB, cucremMaTu3aius 3SHAHUH:
"TTnomany MOBEPXHOCTH B 00BEMBI KPYTIIBIX T
O6o6maromee mopTopeHue 11 MOHATHI 1 METOIOB Kypca
254 reomerpun 10—11 kiaccoB, cucremMaTu3aius 3SHAHUH:
"Iomaam NoBEpXHOCTH U 0OBEMBI KPYTJIBIX T
HcTopus pa3BuTusi crepeoMeTprur Kak HayKH U e€ poiib B
255 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI
Brerauciienre BeposTHOCTEH COOBITHH C MPUMEHEHHEM
256. | (opmyi 1 rpagUUECKUX METOIOB
[ToBTOpenue, 0600IeHNe, CUCTEMATH3AIUS 3HAHUH:
257. | "TIpousBomHas U €& mpUMeHeHHe"
[ToBTOpenwue, 0000IICHNE, CUCTEMAaTH3AIMS 3HAHU:
258. | "Hwurerpain u ero npumeHenue"
[ToBTOpenue, 0000IEeHNe, CUCTEMATH3AIUs 3HAHUH:
259. | "Oynkiuu"




[ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIMS 3HAHUI:

260. "®yakuun"
261. IToBTOpEHME, 0000IICHIE, CHCTEMATH3AINS 3HAHII
262 [ToBTOpeHue, 0600IIeHNE U CHCTEMAaTU3AIMS 3HAHUN
HcTopus pa3BuTus cTepeoMeTprur Kak HAyKH U e€ poib B
263 Pa3BUTHUN COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTU
Brrancienne BeposTHOCTEH COOBITHH ¢ IPUMEHEHHEM
264. | (popmy 1 rpagUUECKUX METOIOB
[ToBTOpeHue, 0600IIeHNE, CCTEMAaTU3AIMSI 3HAHMIA:
265. "®yHkuun"
266 HUTorosasi KOHTpoOIbHAsI padoTa
267 HroroBasi kOHTpOJIbHasI padoTa
IToBTOpenwue, 0000IIeHNE, CUCTEMATH3AIHS 3HAHUH:
268. "OyaKIUNA"
HcTopus pazBuTusi crepeoMeTprur Kak HayKH U e€ poiib B
269 Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUM
HcTopus pa3Butusi crepeoMeTprur Kak HayKH u e€ poiib B
270 Pa3BUTHU COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUM
HcTopus pa3Butusi crepeoMeTprur Kak HayKH u e€ poiib B
271 Pa3BUTHU COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOIUU




272.

Cry4daiiHble BETUUYUHBI U PACIIPEACICHUS.
MaremaTuyeckoe 0KUJaHUE CITyYaliHOW BETUUUHBI

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

272

12




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

e AureOpa u Hayaja MmaTeMatudeckoro ananusa. 10-11 kmaccel. (0a30BbIi U
yryoneHHsid ypoBau) / AnumoB ALLLL, Konsrua FO.M. u np., AKiimonepHoe
obmectBo «M3narenbeTBo «IIpocBemenne»

o ['comerpus. 10-11 xmaccel. / Atanacsu JI.C. u 1p., AKITMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemnicHne»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Tloypounsie pa3paboTku K yueOHUKY «AnreOpa u Hayana aHaiau3a 10-11»
Anmmos A.I11.

o [loypounsie pa3zpabotku k yueOHuKy «I'eomerpus 10-11», Aranacsn JI.C.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://fipi.ru

https://math100.ru/

https://ege.sdamgia.ru/

https://www.time4math.ru/oge
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https://ege.sdamgia.ru/
https://www.time4math.ru/oge

		school4@din.kubannet.ru
	2024-10-10T15:54:16+0300
	МАОУ МО Динской район СОШ № 4 имени Г. К. Жукова Ключ 46 29F3 C980 68 C9 59
	ЧЕРНОВА Людмила Васильевна




