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INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIEeYMBAaEeT MHCTPYMEHTAIbHYIO 0a3y s
M3YyUEHHUSl BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C APYroil CTOPOHBI, (OpMUpPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U APYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylHMpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4ecko opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHH, OHOJIOTHH,
MOHUMAHUS OCHOBHBIX TEHJICHIIUHN Pa3BUTHs YKOHOMUKH M OOIIECTBEHHOM XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM JKU3HU. B TO ke BpeMs oOBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSMHU aiareOpbl U MaTeMaTUYECKOro aHaju3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPKICHUS C IOMOIIBI MHAYKIUU U PacCy’XJaTb AEAYKTUBHO, MCIOJIb30BaTh
0000IIeHHEe W KOHKPETH3alui0, a0CTparupoBaHUE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hauyajga MareMaTHYeCKOro
aHaM3a» OOy4YaroIIMecs MOJIy4alOT HOBBIM OMNBIT PELIECHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIpPETAllMM  TMOJYYEHHBIX  PEIICHUM, 3HAKOMSITCSI C  IpUMEpaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOAE, HAyKe M HUCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPaMHU.

VYyebHblii Kypc 00JamaeT 3HAYMTENIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcss KakK depe3 Y4eOHbI MaTepuall, CHoCOOCTBYOIIHMA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheluuky ydeOHOU
NESTENBbHOCTH, TPEOYIOMEH MPOMODKUTEILHON  KOHIICHTPAIlMM  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKypPaTHOCTM W  OTBETCTBEHHOCTH 3a MOJIYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HadajgaM MaTeMaTHYeCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHAJIN3a» BBIJIEIEHBI CIEAYIOIIUE COACPKATEIbHO-METOANYECKHE IUHUMU: «Hucna
U BBIUUCTCHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEepaBeHCTBay», «Hauama
MaTeMaTUYeCcKoro aHaiauza», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpEIHEro oOuero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSSA
Apyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMU TE€MaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBISETCS HWHTErPaTUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe
COZIEpKaHNe HECKOJIbKUX MaTeMAaTUYeCKUX JHUCIUIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPUS, MAaTEeMAaTUYECKUN aHalu3, TEOpPUs MHOXECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydarommecs OBIIaeBalOT BcE Oosee
IMIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHUECKyl0 MOJETb pealbHOM
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIEeHUsI CaMOCTOATEIHLHO CPOPMYIMPOBAHHON MaTeMaTHUYECKON 3a7auu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenbHo-MeTOoAMYECKas: JTMHUA «YKcaa U BBIUKUCICHUS 3aBEPLIACT
(opMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4yaTo Ha ypOBHE OCHOBHOI'O 0011ero oopa3oBanus. Ha ypoBHe cpeanero oouero
oOpa3oBaHus oco0oe BHHUMaHHE yAelseTcs  (HOPMHUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKJIIOYAIOMIUX B CeOs MCHOJIB30BAaHUE PA3TUYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OIEHUBATh YHWCIIOBBIC BBIPOKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXKECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JCHCTBUTENBHBIX  YHCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hceld. B KakIoM U3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOWCTBEHHbIE €My crhenu(puyecKkue 3aJauyd W ONepaluu: JeJleHUEe Halelo,
ONIEPHPOBAHME OCTATKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
palMOHANBHBIX U UPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEepaIliH, a TAKXKe
U3BJICUCHNE KOPHS HATypalIbHON CTEMEHW Ha MHOMKECTBE KOMIUICKCHBIX HYHCEI.
bnaronapss mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHHS Ui PElICHUs PAa3TUYHBIX 3a7a4
(opMHUpyeTCsl MPEACTABIECHUE O €AMHCTBE MAaTEMAaTUKM KaK HaykKd U €€ poyd B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHUpa, HIMPOKO HCIOJB3YIOTCS 0000IIeHHe |
KOHKPETH3aLIUA.

Jluaust «YpaBHEHUSI U HEPABEHCTBa» PEAIM3YETCs Ha MPOTSHKEHUHU BCEro
OoOydeHHs Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs, MOCKOJIBKY B KaXKIOM
pa3znene IlporpamMmbl IpPEeayCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3aday. B
pe3ynpTaTe OOyd4alollhecs OBJQJACBAIOT PA3NUYHBIMH METOJaMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPAaBEHCTB U CHCTEM, a Takxke 3ajad,
cofiepamux mnapamerpsl. llomydeHHbIE YMEHHS UIMPOKO HCHOIB3YIOTCS MpU
UCCIIEIOBAaHNN (YHKIIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAJIHBIX



3aJa4 U 3a7ja4 Ha HAXOXJACHHE HAauOOJbIINX U HAUMEHBUINX 3HAYEHUH (PyHKIUU.
JlaHHast cozeprkaTenbHas JIMHUS BKJIIOYaeT B ceOs Takxke (pOpMUpOBaHUE YMEHUMN
BBIMIOJIHATE ~ pacuéTel 10  ¢opMynaM, MpeoOpa3oBaHHsl  pallMOHATbHBIX,
UppAllMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUI,
coZiepXKalux cTeneHu u Jorapudmel. braromaps wm3ydeHuio anredpandeckoro
MaTepuana IMPOUCXOAUT  JalbHEWIee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykneHud, pabOTBl ¢  CHMBOJBHBIMH  (popMaMu,  TMpenCTaBICHHS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npeuiaraetT 3G (EeKTUBHBIE HWHCTPYMEHTHI ISl  PEIICHUs MPAKTHUYECKUX U
€CTECTBEHHO-HAYUHbIX 3ajlay, HaIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3BIKA HAYKH.

ConepxxarenpHo-MeToquueckass JuHUsA «DyHKuMM ©  rpa@uku» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KakKOM-TO
CMBICIIE 3a7a€T MOCIEeI0BaTEIbHOCTh U3YUEHUs MaTepuana. M3ydenue creneHHow,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U rpaUKoOB, UCMONb30BaHUE (YHKIUHN U1 pEUIeHHs 3a]a4 U3 APYrUX y4eOHbBIX
IPEIMETOB U pealbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIU30M,
TaK ¥ C pEIICHWEM ypaBHEHUN W HepaBeHCTB. [Ipu 3TOM OoibIlIoe BHUMaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pPa3NUYHBIMA BEIUYMHAMH, HCCIIEOBATh MOJIyUeHHbIE (YHKIUH, CTPOUTH HUX
rpaduxu. MaTepuan 3Tol coaepKaTeIbHOM JTMHUU HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, TO3BOJSIONIMX BBbIpaXKaTb 3aBUCHMOCTH MEX]Yy BEIMUYMHAMU B
pa3nuyHOM (opMe: aHAIMTHYECKOW, rpaduyeckod W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast iuHug «Hauanma mMaremaTHuecKkoro aHanusay MO3BOJISIET
CYIIECTBEHHO PACIIUPHUTh KPYr KaK MAaTeMaTHYEeCKHX, TaK M MPHUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYaOLIUMCS, TaK KaK y HHUX IOSBISETCS BO3MOYKHOCTb CTPOMTH
rpaduKd CIOXKHBIX (YHKUUN, ONPEAesTh MX HauOONbIINE U HAWMEHBIIHNE
3HAYEHUs], BBIYMCIATH IUIOMAAN (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
ycKopeHHusl TmporeccoB. JlaHHas coaepaTelibHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHMYeCKUX MOJENe peadbHBIX CHUTYaIlHil,
NO3BOJISIET HAXOAWTh HaWJIydlllee pELICHWE B TMPHUKIAJHBIX, B TOM YHUCIE
COILIMATbHO-D)KOHOMUYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTHUYECKOTO
aHaJiu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOrO, (POPMalIbHO-JIOIMUECKOTO U
KpPEaTUBHOTO MBINUICHHS, (DOPMUPOBAHMIO YMEHUUN pacmo3HaBaTh MPOSBICHHUS
3aKOHOB MaTeMAaTWKH B Hayke, TEXHUKE U MCKyccTBe. OOydaromuecss y3HAIT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxaTenpbHO-METOANYECKasT TUHUS «MHOKECTBA U JIOTHKA» BKIIOUYACT B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHO)KECTBCHHBIC TTPEICTABICHIS TIPOHU3BIBAIOT BECh KYPC IMKOJBHOW MaTeMaTHKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JTUCIUIUIMHBI W WX TIPWIOKCHUS B eauHoe 1enoe. IloaTomy BakHO J1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIONB30BaTh €T0 ISl BBIPAKCHUS CBOUX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HAThH
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBaHUW W CJEIOBaHUE OMpPEIEIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBITUICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOHM PACCYXKIEHUSI HA OCHOBE JIOTHUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIHU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMUS DSTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTEMaTUYECKOTO aHaIW3a, WHTEPIPETAIlMU TOJYICHHBIX pPE3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4e0HOro Kypca IIUPOKO HMCIONB3YeTCs ISl PElIeHUs MPUKIAIHBIX 3anad. [Ipu
pPEIICHHH  peaTbHBIX  MPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BHBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, O0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpbHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX —3a7ad
OpPraHU3yeTCs B IPOIECCe N3YYCHUS BCEX TeM yueOHOro Kypca « Anrebpa u Hadasa
MaTEMaTUYECKOTro aHAIU3ay.

Ha wusyuenune yueOHOro kypca «Anredpa M Hauyaza MaTeMaTHYECKOroO
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B HeAemo), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yucia u BIYUCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peleHus NPUKIAIHbIX 33/1a4 U3 Pa3JIMYHbIX OTPAClIeld 3HAHUW U pPEaJbHOM KU3HHU.

JeWictButenbHble 4Yuciaa. PalnuoHanbHbIE W UPPALUMOHAIBHBIE YHCIA.
Apudmernyeckue  onepauuu ¢ JCHCTBUTEIBHBIMH  YHUCIaMH.  Moayinb
JICHCTBUTENBHOTO YKCTIa U ero cBoicTBa. [IpubnukEHHBIC BRIYUCICHUS, TIPaBUIIA
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uensiM TnokazateneMm. buHoMm Hetorona. HWcnonb3oBaHue
MoaAXOosIIeH (GOPMBI 3aMMUCH TEUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTeieM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEILHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
aorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHbIC IMpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElICHNE HEPABEHCTRA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATBLHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOro4ujieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEJIbIMU
koapunuentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
UPPALMOHAIIbHBIX YPaBHEHUM.

[TokazarensHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHUS IOKA3aTEIIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXXEHUN, COAEPKAIINX JTOrapu(MBbI.

Jlorapupmuyeckue YpaBHEHUH. OcHOBHBIE METOIBI pereHus
norapupMUUYecKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHE (bOopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUUECKUX YPAaBHEHU M.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Omnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICH H
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHEHHUE ONPEACIUTENS ISl pelIeHus
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHWe MNpUKIaAHBIX 3aJad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccnenoBaHue mNOCTPOEHHOM MOAEIH C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YpaBHEHHM W HepaBeHCTB. [IprMeHEeHMEe ypaBHEHWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/lad W 3a7ad W3 Pa3INYHbIX 00JacTell HayKu W peaibHOU
AKU3HH.

DyHKUMH U TpaPuKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6unacTh omnpeneneHus U MHOXKECTBO 3HadeHuM ¢yHkuuu. Hynmu dyHkumm.
[TpomexxyTku 3HakomocTostHCTBA. UETHBIC M Heu€THBIe (QyHKIMU. [lepronnueckue
dbyakiuu. [IpomexxyTkm MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jlunelinas, kBaApaTuuHass U JPOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTeJIEM.

[lokazarenbHass u jorapu@muyeckas (QyHKIUU, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIACICHUE TPUTOHOMETPUYECKHUX
(G YHKITMN YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SIBICHUAX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Hauvana maTtemaTH4ecKOro aHajau3za

[locnenoBaTenbHOCTH, CHMOCOOBI 3a7aHusl MoOcieaoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon WHIYKIUY. MOHOTOHHBIE U OrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MAaTHYECKOIO aHAIM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass 1 reomeTpuueckas nporpeccud. beckoHedHo yObIBaromiast
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCIonb30BaHME TMPOrPECCHMU ISl  PELICHHS] PEAIBbHBIX 3a7ad
MPUKJIIAHOTO XapaKTepa.



HenpepbiBHbIe (QyHKIIMM M UX CBOMcTBa. TOYKHM pa3pbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PEUICHUS HEpPaBEHCTB. lIprMeHEHME CBOMCTB HEMPEPBIBHBIX
GbyHKIUN 715 pelieHus 3a/1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUK (DYHKITUM.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. IlpuMeHeHue TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUSI PEATBHBIX IPOLECCOB M SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MAaTeMaTUYECKOTO OOBEKTa, CIENICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yuciaa v BIYUCIEHUSA

HarypaneHble 1 nensie uncia. IlpuMeHeHre NMPU3HAKOB IEIMMOCTH LIEIIBIX
yrcel, HaumOonubimui o0k nemutend (ganee — HOJ[) u Hammenbmiee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moyimto, anroputma EBkinmaa s pemieHus
3aJ1a4 B LEJbIX YUCaX.

KommnekcHble uyucna. Anredpanyeckas W TpPUTOHOMETpUYecKas (POpMbI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pa’keHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M CTENeHW W3 KOMIUIEKCHOrO 4yucia. [IpumeneHue
KOMIIJIEKCHBIX YUCEIN JIJIs pelieHus (PU3NYECKUX U T€OMETPUUECKHUX 3a/1a4.

YpaBHeHus] 1 HEPaBEHCTBA

CucreMa M COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKUX  YpPaBHEHUHM €  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOABl pEUIEHUS TMOKa3aTelIbHBIX M  JIOrapupMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTaPU(PMHUUECKUX YPABHEHHIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaAMH.



[IpumeHenue  ypaBHEHMI, CHCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHU

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIEHUsI YpaBHEHUW M HEpaBEHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonws3oBanue rpadukoB (QYHKIMUM I UCCIACAOBAHUS IPOLIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT NPU PELICHUHU 33/1a4 U3 JAPYruX y4eOHbBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIHM3A

[IpumeHneHre MpPOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokneHue  HaumOonpllero W = HAMMEHBLIETO  3HAYEHUI
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IppuMeHeHne NpPOU3BOAHOW [JIi HAXOXKICHHS HAWIYYIIETO pPEIICHUS B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBOoOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

WNurerpai. I'eomerpuueckui CMBICI MHTErpaia. Brruucnenue
ornpeaenéHHoro nurerpana mo gopmyne Hetotona-JlerOnuia.

[IpumeHeHue uHTErpana Juisi HaXOXKJICHUS IUIOIMIAAeH IUIOCKUX (QUTYyp H
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepsl pemiennit nuddepeHanbHbIX  ypaBHEHH. MaremaTtudeckoe
MOJICIUPOBAHME PEATbHBIX IMPOLECCOB C TOMOIIbI0  AuddepeHInaTbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN TO3UIIUN 00YyJaIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHMKEHUSM POCCUUCKAX MAaTEMAaTUKOB U POCCHUMCKOM MATEMAaTUYECKOM MIKOJIBI,
WCIOJIb30BaHUE ATUX JOCTHXKEHUW B JPYrMX HaykKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH,;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUSI, CBSI3aHHOI'O C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUM HAyKM U JACATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUA:

chOpMUPOBAHHOCTh yYMEHHMS NPUMEHSATh MaTeMaTU4YecKhe 3HaHUs B
MHTEpecax 3I0pOBOro 1 6e30nacHoro o0pas3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUU U
OTIIbIXa, peryispHas (u3nuecKkasi akTUHBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHKE
MIPU 3aHATUAX CHOPTUBHO-030POBUTENBHON IEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HAHME WEHHOCTH TPYAOJIOOHs, HWHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBHON  NESITENLHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUI0 Ha MPOTSIKEHUM BCEH JKHU3HH, TOTOBHOCTb K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHYECKOM HAIIPaBIECHHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
Cpezbl, 0CO3HAaHUE II100AILHOTO XapaKTepa HKOJIOTMYECKUX Ipo0sieM, OpueHTaLHs
Ha MpPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl pelieHus 3aiad B 00JacTH
OKPYKaIOIIEH Cpelbl, IIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W  OOILIECTBEHHOM  MPAKTUKH, IOHMMAaHHE
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKU W MaTEMAaTHYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHUSA MUDpa,
TOTOBHOCTh OCYILECTBIATH IPOEKTHYIO M HCCIEHOBATENBCKYIO JAECATEIbHOCTH
VH/VMBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue 1eHCTBUS:

BBISIBJISITh M XApPaKTEpU30BaTh CYILIECTBEHHbIC MPU3HAKKA MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
oTpezieNIeHHs] MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pHUKALIIH,
OCHOBaHUS JIs1 000OIICHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOTIO aHAIN3a;

BOCIPUHMMATh,  (QopMynupoBaTb U  IPEOOpPa3OBBIBATH  CYXKICHHUS:
yYTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KPUTEPUM IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C MCIIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

MPOBOAUTH CAMOCTOSATENIBHO JJOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(IpsiMbIE U OT IPOTUBHOTO), BBICTPAUBaTh apr'yMEHTAUIO, IPUBOJIUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOWpATh croco0 perieHus: ydeOHOM 3amadu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOMpATh HaumboJiee  MOAXOASIIUUA € Y4ETOM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO0, MHCHHUE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY OOBEKTaMH, SIBIICHUSMH, TIPOIIECCAMMU;

CaMOCTOSITENTLHO (POpMyNIMpoBaTh 00OOIIEHUSI W BBIBOJALI MO PE3yibTaTam
NPOBEAEHHOTO  HAOJIONEHUS,  WCCIEAOBaHUSA, OIEHWBAaTh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIATH JCPUIUTH MH(DOpMAIMK, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOTIPOC U JJIS PEIICHHUS 3a7a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3IuyHBIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpPMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

OoOmenue:

BOCIPUHUMATH U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HeIIMU OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BbIpa)kaTh CBOKO TOUKY 3pPEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUsI MO XOJY pelIeHUs 3ajayu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yIbTaT;

B XOJIe 0OCYXKJIEHMsI 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKJIaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BbICKA3bIBaTh WJECH, HAICJICHHBIE Ha MOUCK
pEIIeHUs, COIOCTABIATh CBOM CYXKJICHHS C CYXKICHUAMH JPYTHUX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIHMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MIPEJCTABIATh PE3YJIbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMN U OCOOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA



Camoopranuszanus:

COCTaBIIATh IIJIaH, aJITOPUTM pELICHUs 33]la4u, BRIOUPATh CIOCOO pPEIICHUS C
y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEHN, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTP0J1b, SMOIMOHAJILHBI MHTEJLJIEKT:

BJIQJICTh  HABbIKAMHM  TIO3HABATEIbHOM  pedieKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JCHUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crnocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA Mpoliecca W pe3yJsibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JTAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JOCTIKEHUS WM HEJIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIITHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MOHUMATh M KMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMIO0 COBMECTHOW padOThI, PACHIpPENENATh
BUJBI pabOT, JIOrOBapuBaThCsA, OOCYXKAAaTh IMPOLECC M pe3yibTaT padoThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCUCTBUS C APYTUMU 4YJI€HAMHM KOMAaH[IbI, OLICHUBATh
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy oOyuenus B 10 kjacce OOyJarOIIMIICS TMOTYYUT CICAYIOIIHE
pEeIMETHBIE PE3yJbTaThl MO OTIEIBLHBIM TeMaM pabodeil mporpaMmbl yueOHOTO
Kypca «Anre0pa 1 Hauajla MaTEMaTUYECKOTrO aHAIN3a»:

Yuciaa 1 BBIYMCICHUS:

CBOOOZIHO ONEPUPOBATH TOHATHUAMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TNPOLEHThl, HWPPALUOHAIBHOE YHUCIO, MHOXECTBA
palMOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb JE€HCTBUTEIBHOIO YNCTIA;

OPUMEHATh JApoOM M MPOLEHTHI JUIsl PELICHWS NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUN U PEAIbHOM KU3HU;

MPUMEHATh NTPUOTMKEHHBIE BBIUMCIICHUS, TPAaBUiIa OKPYIJICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCICHUN;



CBOOOZIHO OINEpUpOBaTh TMOHATUEM: CTENEHb C IEJbIM [OKa3aTeseM,
UCMOJIb30BaTh NOAXOIAIIYI0 (POPMY 3alMCH AEUCTBUTEIbHBIX YHCET JJIS PEIICHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHAILHBIM OKA3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATHSAMH: JiorapudmM dHcla, IECATUYHBIE WU
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH IMOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAHI€HC YMCIIOBOIO
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATUAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPAaBHEHHUS U YPABHEHUS -CJIE/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPaBHEHHMM, IIPUMEHATh METOJ MHTEPBAJIOB JUIA PEIICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYWIEH C LeJbIMU Ko3(pUuIMEeHTaMu, KOPHHM MHOrOuJIeHa, IPUMEHATH
JIeJIEHUE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y n Teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBaTh MOHATHSAMHU: CHUCTEMAa JIMHEMHBIX YpaBHEHUH,
MAaTpUIla, OMNPEACHUTENb MATpPUIBl 2 X 2 W €ro TEOMETPUYECKUU CMBICH,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHSTh ONPENEIUTENN JUIsl PELIICHUS CHUCTEMBl JIMHEHHBIX YpPaBHEHUH,
MOZEIUPOBATH PEAIIbHBIE CUTYALMH C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHECHUM,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
WHTEPIPETUPOBATH MTOJIYYEHHBIN PE3YJIIbTAT;

UCIOJb30BaTh CBOMCTBA JEMCTBUIA C KOpPHAMH JUid MpeoOpa3oBaHHs
BBIPAKCHU;

BBITNIOJIHATH PE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, CONEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM TOKA3ATEIIEM;

UCIIOJIb30BaTh CBONCTBaA norapumMoB TU1s npeoOpa3oBaHus
Jorapu(pMUUYECKUX BbIPAXKEHUH;

CBOOOJIHO OIEPUPOBATH TMOHATHUSAMU: HUPPALUOHAIBHBIE, MOKA3aTENbHBIE U
aorapuMuuecKkue ypaBHEHUs, HAXOAUTh UX PEHIEHUS ¢ TOMOILIbI PABHOCHIIbHBIX
NIEPEXOI0B MUJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZIHO OMNEPUPOBATH TMOHITHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIEJIMPOBaTh peajbHble CHUTYyallUM Ha fA3bIKE aIreOpbl, COCTaBIAThH
BBIPQKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
NOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM aIllapara ajreopsbl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aUMHO oOOpaTHbie (YHKIMHM, KOMMO3UIMUS GYHKIUH, Tpapuk QyHKIHNH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATH IMOHATUSAMU: O0JIACTH OIPENEIECHUS U MHOXKECTBO
3HaYeHUI PYHKUUHU, HYTH (PYHKLIHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh IOHATUSAMU: UETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckrue QyHKINHN, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI U
MUHUMYMBl (DyHKIIMU, HaumOoJblllee W HaWMEHbIIee 3HaueHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUAMM: CTENEHHAs (PYHKUHS C HaTypaJbHBIM H
LEJIbIM TOoKa3aTeseM, rpaduK CTENEeHHON (YHKUUMU C HaTypajJbHbIM M IEJIBIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM IOKa3aTeseM;

ONEpUpOBaTh TOHATUSAMHU: JIMHEHHAas, KBaJpaTHUyHas W APOOHO-JIMHEWHas
(YHKIMU, BBIIOJHATD 3JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX IPAPHUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(GyHKIMK, WX CBOMCTBA M TpaduKH, KCMONB30BaTh MX Tpa@UKH Al PEIICHUS
YPaBHEHUN;

CBOOOJHO OINEpPUPOBATH TMOHATHUSAMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTD,
OIpe/ieJIeHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOIO apryMEHTa;

UCTOJb30BaTh Tpaduku (GYHKIUN A8 HUCCIENOBAaHUS MPOIECCOB U
3aBUCHMOCTEN MpPU PEIICHUHU 337a4 U3 APYTruX yuyeOHBIX MPEIMETOB U pEasbHOM
KU3HH, BBIPAXKATH (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUHMHAMMU;

Havaja MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBAOIIAsl T€OMETPUUECKAsl MPOTrPECCHs, TUHEHHBIN 1
HKCIIOHEHIIMATIBHBIA POCT, (pOPMYJia CIOXKHBIX MPOLIEHTOB, UMETh IPEICTABICHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPHUKIAJHOTO
XapaxkTepa;



CBOOOJHO ONEPUPOBATH MOHATUAMHU: TIOCIEI0BATEILHOCTh, CIOCOOBI 3aJaHus
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpaHUYCHHBIC IOCIEA0BATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJACHHS MaTEMaTHYECKOTO aHajdu3a Kak aHalu3a
OECKOHEYHO MaJIBIX;

CBOOOHO ONEPHUPOBATH TMOHATHUSMH: HENPEPhIBHbIC (DYHKIIMH, TOYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OMEpUpPOBaTh MOHATHEM: (GYHKIIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH IS PEIICHUS 3a1a4;

CBOOOJHO ONEpPUPOBATH TMOHSATUAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIYHCIIATH MTPOU3BOJHBIC CYMMBbI, TIPOU3BEICHHS, YaCTHOTO U KOMITO3UIIHH
IBYX (DYHKIIHH, 3HATH TPOU3BOIHBIC SJIEMEHTAPHBIX ()YHKITUN;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOHO  OMEpPHpPOBaTH IOHATHUSAMH: MHOXECTBO, ONEpallUA  HAJ
MHOXECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapart JJis1 OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, TIPH PEIICHUH 3a7a9 U3 APYTrUX yIeOHBIX IPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: OIpEAeNiCHUuEe, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, IOKA3aTeIbCTBO, PABHOCHIIHHBIC
ypaBHEHHS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjacce OOyJarOIIMICS TMOJTYYUT CIEAYIOIIHE
PEIMETHBIE Pe3yJbTaThl IO OTASIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOJHO OINEpUPOBATh TMOHSATHUSAMH: HATypaJlbHOE U II€J0€ YHCIIO,
MHOKECTBA HATYpPaJbHBIX W IIEJBIX YHCEI, WCIOJIh30BaTh MPU3HAKUA JEITUMOCTH
nenbix yucesn, HOJ u HOK HarypanbHbIX 4Kcen A pellieHus 3a/1ay, MPUMEHSTh
anroput™ EBknmaa;

CBOOOJIHO OMEpUpPOBaTH TMOHATHEM OCTaTKa IO MOJYJI0, 3aluChIBAaTh
HaTypaJbHBIC YHCTIA B PA3JIMYHBIX MTO3UIIUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOTHO OIEPUPOBATh MOHATHUSAMH: KOMIIEKCHOE YHCIO W MHOXECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBIE YHCIIa B ajreOpandeckoi u
TPUTOHOMETPHUIECKON (popme, BBIMONHITH apuMETHIECCKUE ONEpafi ¢ HUMHU U
n300paxkaTh HA KOOPJUHATHOM MIIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJTHO OIEpUPOBATh TMOHATHAMU: HPpPAlMOHAIBbHBIC, IOKa3aTelbHbIC U
JorapuMUYECKUE€ HEPABCHCTBA, HAXOAUTh WX PEIICHUS C  ITOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJOB;

OCYIIECTBIIATH OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHECHUS,

CBOOOJTHO OIEpUpPOBaTh TOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
IPUMEHITh  HEOOXOAWMBIC (GOpMyNIBl  JIJII  pEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHITHSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUHN U
HEPABEHCTB, PABHOCUJILHBIE CUCTEMBI U CUCTEMBI-CJICACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEN PALMOHAJIBHBIX, UPPALMOHAJIBHBIX, [OKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh palMOHAJIbHBIE, HMppalMOHAJIbHBIE, MOKa3aTeJIbHEIE,
gorapupMUYEcCKne W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABCHCTBA,
COZEpKAIIUE MOIYJIM U MIAPaMETPHI;

MPUMEHSTH TpadUIecKre METOIBI JIJIsl PEIICHUs] YPaBHCHUA U HEPABEHCTB, a
TaKXe 3a7a4 C IapaMeTpamu;

MOJICIMPOBATh pEaJIbHBIC CUTYalldd Ha S3bIKE€ ajareOpbl, COCTaBJIATH
BBIPDAKCHHS, YPAaBHEHUWs, HEPABEHCTBA M MX CHUCTEMBbI IO YCIOBHIO 3aJayH,
UCCJICIOBaTh IIOCTPOCHHBIE MOJIENIM C HCIIOJb30BAaHUEM arrapara ajareOphl,
WHTEPIPETUPOBATH MOJYYEHHBIN pE3YIIbTaT.

DyHKUUH U TPaPUKU:

CTPOUTHh TpadUKH KOMIIO3MIUK (YHKIIUHA C IOMOIIBI0 3JIEMEHTApHOTO
UCCJICIOBAaHUS U CBOMCTB KOMITIO3UIIUM BYX (DYHKITUH;

CTPOUTh TEOMETpUYECKHe 00Opa3bl ypaBHEHWH W  HEPABEHCTB Ha
KOOPJAUHATHOM TIOCKOCTH;

CBOOOJTHO  OIEPUPOBATHh TMOHATUAMHU: TpadUKd TPUTOHOMETPHUECCKUX
yHKLHMI;

MPUMEHATh (GYHKUIMM 11 MOJEJMPOBAHMS M HCCIEIOBAHUS PEaIbHBIX
MPOLECCOB.

Hauajga maTeMaTH4eCcKOro aHajmn3a:

HCITIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBaHMS (DYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI;

HaxO0JIUTh HaNOOJIbIIIee ¥ HAaMMEHbIIIee 3HAUCHUS (YHKIIMU HEIPEPHIBHON Ha
OTPE3KE;

WCTIOJIb30BATh IIPOM3BOJHYIO JUISI HAXOXKICHUS HAWIYYIIETO PEIICHUS B
NPUKJIQJAHBIX, B TOM YHUCJIE COLIMAIbHO-DKOHOMHYECKUX, 3adadax, s
OMpeIeSICHUs] CKOPOCTH W YCKOpPEHHUsI TIpoliecca, 3aJaHHOro (Gopmynoi wiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Herotona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh NPUKIAIHBIE 3a/la4yd, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOIO U
¢u3nIecKoro xapakrepa, CpeiCTBaMH MaTeMaTHIECKOTO aHAIIN3A.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpOrpamMmMbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTesIbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudposbie)
n/n NporpamMmsl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTeJibHbIe
padoThI padoThI pecypes
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MOKA3aTEeNbHBIX U JIOTapU (PMUUECKUX 12 1
ypaBHEHUM
8 3anauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YEeHUA

JIeKTPOHHBIEe HU(pOBbIE
o0pa3oBaresbHbIE PeCypChl

MHO}KGCTBO, Orcpanmu HaJl
MHO>KECTBaMHU M UX CBOMCTBA

https://m.edso00.ru/91ZKXD884

Juarpammel Diinepa-Benna

https://m.edso00.ru/6 A75109KA

[TpumMeHeHue TeOpeTUKO-
MHOXXECTBEHHOT O armapata Jisi
peuIeHus 3a1a4

https://m.edso0.ru/F997682P X

PaiyonanepHbIE Uncia.
OOBIKHOBEHHBIE U TECATHYHEIE
JIPOOH, MPOIEHTHI, OESCKOHCUHBIC
NepuoANYECKUe 1PooHu

https://m.edso0.ru/LTS2XKI2C

PanmonanbpHBIC YKCTIa.
OOBIKHOBEHHBIE U TECITUYHEIE
JIpOOH, TIPOIEHTHI, 0ECKOHCUHBIC
MIEPUOUIECKUE APOOH

https://m.edso0.ru/3EDOB3EK?2

[Tpumenenue npobeit u
[POLIEHTOB IS PELLIEHUS
NPUKIIAAHBIX 33124

https://m.edsoo.ru/OEPEO5IWI

[Tpumenenue apodeit u
MPOLICHTOB ISl PEUICHUS
MPUKIIAQIHBIX 33]1a9

https://m.edsoo.ru/NVFYZJHRP

JleficTBUTEIbHEIE YHCIA.
PanmonainnHbIE U

https://m.edsoo0.ru/P7VKRZOSG



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG

uppalroHaJbHbIE YHCIIa

ApudmMeTnueckre orneparuu ¢
JEHCTBUTEILHBIMU YHCIIAMH

https://m.edsoo.ru/B6MRUCVWY

10

Monyib 1eHCTBUTEIBHOI O YU CIIA
1 €ro CBOMCTBA

https://m.edsoo.ru/PUL6AZVIW

11

[TpuGnu>kEHHBIE BHIUKCIICHHUS,
[IpaBWJIa OKPYIJICHUS, IPUKUIKA
Y OLICHKA pe3yJbTaTa
BBIYHMCIICHUN

https://m.edso0.ru/8RFTXG6E3

12

OCHOBHBIE METO/BI PELICHUS
LENBIX U IPOOHO-PAIOHAIEHBIX
YPaBHEHHI U HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ8

13

OCHOBHBIE METO/IbI PELICHUS
LENBIX U IPOOHO-paIlIOHATIBHBIX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/YE28LOQJ2

14

OCHOBHEIE MCTOABI pCHICHUA
OCJIbIX 1 )IpO6HO-paHI/IOHaJ'II)HI)IX
ypaBHeHI/Iﬁ U HCPABCHCTB

https://m.edso0.ru/Z395M64DM

15

MHOrouJieHbl OT OJJHOU
rnepeMeHHou. Jlenenne
MHOI'O4JIEHa Ha MHOT'OUJIEH C
octatkoM. Teopema besy

16

MHOro4IeHEI ¢ O CJIbIMA
kodpuurenramu. Teopema
Buera

https://m.edsoo.ru/PBIEYHJZF

17

Petenne cucreM JIMHENHBIX
YpaBHEHUI

https://m.edsoo.ru/1E183555U

18

Perienue cucteM JTMHEWHBIX

https://m.edsoo.ru/ICEJDO5GK



https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK

YpaBHEHHI

19

Marpuiia cucTeMbl JUHEUHBIX
ypaBHeHH. OnpeaenuTens
MaTpulbl 2X2, ero
reOMETPUYECKUI CMBICT U
CBOMCTBA; BHIYMCIICHUE €TO
3HAYEHUS

https://m.edsoo.ru/BAM20QCKWEF

20

Onpenenurenb MaTpULbl 2X2, €T0
reOMETPUYECKUI CMBICT U
CBOICTBA; BEIYHUCJICHHUE €TO
3HAYEHUS

https://m.edsoo.ru/3AMZUEKYQJ

21

[Ipumenenue onpenenuTens s
pELIEHUs] CUCTEMBbI JIMHEHHBIX
ypaBHEHUI

https://m.edsoo.ru/9P3E3FF4Z

22

Pemenune npuknaaHbIx 3a1a4 C
ITOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHHI

https://m.edsoo.ru/IKJE16E2L

23

Pemienne mpukiiaHbIX 3a/1a4 ¢
MOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUI

https://m.edsoo.ru/A9H81W33G

24

KonrtponeHas pabora:
"PanoHanbHBIE YPABHEHHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

https://m.edsoo.ru/O0HOPJ57VZ

25

®DyHKIMS, CIOCOOBI 3a1aHUs
¢dbyHkuu. BzaumMHo oOpaTHbIe
byukuuu. Kommosumus GyHKimii

https://m.edsoo.ru/1XYSI5M28

26

I'padux pyHKIUY.

https://m.edso0.ru/7JGTFZZY A



https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA

DnemMeHTapHble IpeoOpa3oBaHus
rpadukoB (QyHKIHMA

27

OO6macte onpeneneHus u
MHOKECTBO 3HaUE€HUHN (YHKIIUH.
Hymu ¢pynkuuu. [TpomexyTku
3HAK TIOCTOSIHCTBA

https://m.edsoo.ru/\VUOHQSOCV

28

Yérabie 1 HEUETHBIC QYHKIINU.
[Tepuonnueckue GyHKIUH.
IIpoMeKyTKH MOHOTOHHOCTH

byHKIIUN

https://m.edso0.ru/NTM7RJGX4

29

MakcuMyMbl 1 MUHUMYMbI
¢bynkuu. Hanbomnpmee u
HaMMEHbIIIee 3HaUeHHe PyHKIIUU
Ha MPOMEKYTKE

https://m.edso00.ru/Z0MNG672NG

30

JIuneitnas, kBaapaTU4YHas U
JIpoOHO-NMHeHHas QYHKINH

https://m.edsoo.ru/BZDF8VYZT

31

DJIeMEeHTapHOE UCCIEIOBAaHUE U
MOCTPOEHUE TPAPUKOB ITUX

byHKIUH

https://m.edso0.ru/CP7UKTILV

32

DneMeHTapHOe UCCIIeJOBaHUE U
IIOCTPOEHUE TPaPUKOB ITUX

byHKIUN

https://m.edsoo.ru/NAJFF14CO

33

CreneHsb ¢ 11eIbIM IOKa3aTEIEM.
bunom Hrrotona

https://m.edso00.ru/25ST90M2GO

34

CrereHs ¢ 1LEIBIM [TOKa3aTEIEM.
bunom Hrrotona

https://m.edsoo.ru/K6XLQ4UJX

35

CrenenHast QyHKIHS C
HATYPaJIbHBIM U [EJTBIM

https://m.edso0.ru/072LC5R6V



https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V

nokasareneM. E€ cBolicTBa u
rpadux

36

Konrtponehas pabota:
"Crenennas ¢pynkuus. E€
cBoiicTBa U rpapuk"”

https://m.edsoo.ru/431WRJ3Y2

37

ApupmeTrnuecknii KopeHb
HAaTypaJbHOU CTEIIEHU U €T0
CBOICTBA

https://m.edsoo.ru/VEMYOB1CV

38

ApupmMeTnueckuii KOpeHb
HaTypajbHON CTENEHU U €ro
CBOMCTBa

https://m.edsoo.ru/B4NSPUZEB

39

[IpeobGpazoBaHust YK CITOBBIX
BBIPAKEHUH, COlepKaLIIX
CTENEeHU U KOPHU

https://m.edsoo.ru/\VR15USBDE

40

[TpeoOGpa3zoBaHUsI YU CITOBBIX
BBIPXKECHUM, COJIEPKAIUX
CTEIICHHU U KOPHHU

https://m.edsoo.ru/PRR3BH17H

41

[TpeobGpa3zoBaHUs YU CITOBBIX
BBIPAKEHUI, COAEPKALIUX
CTEIICHU U KOPHU

https://m.edso00.ru/GMQO7CPCQG

42

WppanuonanbHble ypaBHEHUSI.

OCHOBHBIE METOABI PELICHHUS
UppaloOHaIbHBIX YPaBHEHUN

https://m.edsoo.ru/DHW50QA79M

43

HppannoHanbHble YpaBHEHHS.

OCHOBHBIE METO/IbI pELICHUS
VppalMOHAJIbHBIX YPAaBHEHUI

https://m.edsoo.ru/DN896TF02

44

WNppanmonaneHble ypaBHEHHUS.

OCHOBHEBIE MCTO/JbI pCIICHUSA

https://m.edsoo.ru/AX40FNHPA



https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA

VppalMOHAJIbHBIX YPaBHEHUI

45

PaBHOCUIBLHBIC IEpexXoabl B
peLIeHNN UPPAUOHAIBHBIX
YpaBHEHHI

https://m.edsoo0.ru/0O2VV516B4

46

PaBHOCUIIBHBIE ITEPEXO/IBI B
PELICHUH UpPaLUOHAIBHBIX
YpaBHEHUI

https://m.edsoo.ru/RPXZVFMHT

47

PaBHOCUIIBHBIE ITEPEXO/IBI B
pELIEHNH UpPaLMOHAIIBHBIX
YpaBHEHUI

https://m.edso00.ru/261843DBS

48

PaBHOCHILHBIC epeEXoanl B
peLIeHNN UPPALIUOHAIIBHBIX
YpaBHEHHI

https://m.edso00.ru/O87ZL0E2K

49

CoiicTBa 1 rpaduk KOpHs N-0if
CTETEeHU KaK QYHKIIMH 00paTHOU
CTEIEeHU C HaTypaJbHBIM
moKaszaTeneM

https://m.edsoo.ru/8JLO4FGQ9

50

CaoiicTBa 1 rpaduk KOpHs N-0if
CTENEHH KaK (QYHKIIUU 0OpaTHOM
CTEIEHU C HATYpaJIbHBIM
IIOKa3aTelieM

https://m.edsoo.ru/JOHAUMLOM

51

KonTpomnbHas pabora: "CpoiicTBa
U rpaduK KOpHS N-OH CTENEeHH.
Uppanmonansubie ypaBHeHUS"

https://m.edsoo.ru/01A6HO8VZ

52

Crenenp ¢ pauOHaJIbHBIM
II0Ka3aTeleM U €€ CBOMCTBa

https://m.edsoo.ru/3PMBUKOGP

53

CreneHb ¢ paluoOHaIbHBIM
IIOoKa3aTeleM U €€ CBOMCTBa

https://m.edsoo.ru/HFJPEPWL9



https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9

54

Crenenp ¢ pauoOHaJIbHBIM
IIOKa3aTeleM U €€ CBOMCTBa

https://m.edsoo.ru/HDVG5NJ1T

55

[TokazarenbHast pyHKIMS, €€
CBOICTBa U TpaukK

https://m.edsoo0.ru/T7GPDUVRM

56

Hcnonp3oBanue rpaduka
GyHKIUU 1151 penieHust
YpaBHEHUI

https://m.edsoo.ru/N11171IBM

57

Hcnonp3oBanue rpaduka
byHKIMU 11 perieHus
YpaBHEHUI

https://m.edsoo.ru/9PE3YWZ25

58

IToka3aTenbHbIE ypaBHEHUS.
OCHOBHbIE METO/BI PELICHUS
IIOKA3aTeNbHbIX YPABHEHUI

https://m.edsoo.ru/NXLINJSWM

59

[TokazaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
MOKA3aTEJIbHbIX YPaBHEHUN

https://m.edsoo0.ru/ATA6IMG1X

60

IToka3arenbHbIe ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
IIOKA3aTEIIbHBIX YPABHEHUI

https://m.edsoo.ru/YWT7H8GT7

61

Konrtponenas pabora:
"TToxa3zaTenbHast GyHKITUA.
[Toka3zarenbHbie ypaBHEHUA"

https://m.edsoo.ru/HNIC60AKS

62

Jlorapudm uncna. CoiicTBa
norapudma

https://m.edsoo0.ru/E2G7K9QW6

63

Jlorapudm uncna. CBoiicTBa
norapudma

https://m.edsoo.ru/1992RS5MOM

64

Jlorapudm uncna. CoiicTBa
norapudma

https://m.edsoo.ru/EMCQ4R3B7



https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7

JlecaTuuHbIe U HATypaJIbHbIE

65 https://m.edsoo.ru/NBUG10GSP
sorapuMbl

66 JIeCATIMHEIE 1 HATy panbHEbIe https://m.edsoo.rW/EMWTCSPQY
sorapu Gmbl
[Tpeod i

67 PeODPAsOBAIIHE BHPKCHIH, https://m.edso0.ru/OQFIWHEX5
COZIepXKaIIMX JIOTapru(MBI
[Tpeo6 i

68 PEODPAIOBAMIE BHIPBRCHILT, https://m.edso0.ru/LXMJ44QAU
cofieprKaIuX Jorapudmol
[Tpeod i

69 PEODPASOBATIHE BHIPAKCHIH, https://m.edsoo.ru/EP6U39XNM
cofieprKaIuX Jorapudmbl
1 N

70 Orf puuieckas pymi, e& https://m.edso0.ru/8TW3GXDH6
CBOIiCTBa U Tpaduk
1 ed

71 ord pHMIECKast (pYHKLI, €& https://m.edso0.ru/KY G9C4S4F
CBOMCTBa U rpauk
Hcnonp3oBanue rpaduka

72 GYHKIMH 1S perieHust https://m.edso0.ru/V8LWTS50G
YpaBHEHUI
Hcnonb3oBanue rpaduxa

73 GYHKIIUU JJ151 pereHust https://m.edso00.ru/5CIKV1ZUF
YPaBHEHHI
Jlorapudmuyeckue ypaBHEHHS.

74 OCHOBHBIC METO/IbI PEIIICHUS https://m.edso00.ru/STONRDYGS
Jorapu(pMUYECKUX ypaBHEHUN
Jlorapudmuyeckue ypaBHEHHUSL.

75 OCHOBHbBIE METO/BI PELICHUS https://m.edso0.ru/22FDXMI4S
Jorapu(pMUYECKUX ypaBHEHUN
JI .

76 OrapH(MHTICCKIC YpaBHCHHS https://m.edsoo.ru/Z2GEE6311

OCHOBHEBIE MCTO/JbI pCIICHUSA



https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1

Jorapu(pMUYECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TIEPEXO/bI B
peleHun JorapupmMIUIecKuxX
YpaBHEHHI

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCHIIBHBIE TIEPEXO/bI B
pelIeHnu JiorapupMuIecknx
YpaBHEHUI

https://m.edso0.ru/OVYGSNTLD

79

Konrtponenas pabota:
"Jlorapudmuyeckast QyHKITHUS.
Jlorapudmuueckue ypaBHeHUS"

https://m.edsoo.ru/ISPXC5ZEA

80

CuHycC, KOCUHYC, TAHT€HC U
KOTAHT' €HC YU CIIOBOIO apryMeHTa

https://m.edsoo.ru/YAGEESVC3

81

CuHycC, KOCUHYC, TAHTE€HC U
KOTAHT' €HC YHCIIOBOTIO apryMeHTa

https://m.edsoo.ru/FOW50Q8FFL

82

ApKCHHYC, apKKOCHUHYC H
ApPKTaHI'€HC YN CIOBOT O
aprymeHTa

https://m.edsoo.ru/A20WOVOPY

83

ApKCUHYC, apKKOCHHYC U
ApKTaHT'€HC YU CIOBOT O
aprymesra

https://m.edso0.ru/9A0XNXSJO

84

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIPEIIEICHUE
TPUTOHOMETPUYECKUX (PYHKLINH
YHUCJIOBOI'O apryMEHTa

https://m.edsoo.ru/YA3XPQ1JL

85

Tpuronomerpuyeckas
OKPYXHOCTb, OIPEACIICHUE
TPUTOHOMETPUYECKUX (PYHKIIHH
YUCIOBOr0 apryMeHTa

https://m.edsoo.ru/7TEBAMGFBR



https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR

OCHOBHBIE TPUTOHOMETPUUECKUE

86 https://m.edsoo0.ru/7G41UGG6B
bopMyJIBI

87 OCHOBHEIE TPHI OHOMETpIHCCKiE https://m.edsoo.ru/JB8BG5ATI
bopmyIbl

88 OCHOBHbIC TPHIOHOMETpHYCCKHE https://m.eds00.ru/C5YUBTBTC
(bopMmyIibl
o

89 CHOBHBIC TPHTOHOMETPHTECKHE https://m.edso0.ru/6GNQGH5MV
bopMyIIBI
[TpeoOpazoBanue

90 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/U9M91UJIVJ
BBIPAKEHU U
[Ipeobpa3oBanue

91 TPUTOHOMETPHUECKHX https://m.edsoo.ru/MEB4SJ2PW
BBIpXKEHU
[TpeoOpazoBanue

92 TPUTOHOMETPUUECKUX https://m.edsoo.ru/RINAIF49S
BBIpaXECHUU
[TpeoGpa3oBanue

93 TPUTOHOMETPUUYECKUX https://m.edso0.ru/6EH5SHHHY
BBIpAKEHU
P

94 CHLICHHE TPHTOHOMETPHHACCIIT https://m.edso0.r/L GDUR382T
YpaBHEHUU
P

95 cHierme TpHFOHOMeTp rreckix https://m.edsoo.ru/PQLVEZ6JE
YpaBHEHUU
P

96 CHICHIE TPHIOHOMCTPHACCIIX https://m.edso0.r/QOK5GFZ7H
YpaBHEHUI
P

97 CHICHME TPHTOHOMETpHHcoIiX https://m.edsoo.ru/YR05D8PZ5

YpaBHEHUI



https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5

98

Peuienrie TpUroHOMETPUYECKUX
ypaBHEHUI

https://m.edso0.ru/AUSPKNSQT

99

Pemenue TpuroHoMeTpUYECKUX
YpaBHEHHI

https://m.edsoo.ru/U7NBWCNDW

100

Pemenue TpUroHOMETPUYECKHUX
YpaBHEHUI

https://m.edso00.ru/89ZKWG015

101

Konrtponeshas pabota:
"TpuUroHoMeTprUIECKHe
BBIpaXKeHUS U
TPUTOHOMETPUYECKHIE
ypaBHeHHS"

https://m.edsoo.ru/IF11SN76Q

102

ITocnemoBaTebHOCTH, CIIOCOOBI
3aJaHUsA ITOCIEI0BATEIEHOCTEH.
MeToa MaTeMaTHIEeCKOMH
WHIYKIIAN

https://m.edsoo.ru/5VMC7JBEV

103

MOHOTOHHBIE U OTPAaHUYEHHBIE
nocienosaTenbHocTu. Meropus
aHaM3a 0ECKOHEYHO MajIbIX

https://m.edsoo.ru/ZV4AYOVRL

104

Apudmerrueckas mporpeccus

https://m.edsoo.ru/50RW02V1E

105

['eomerpuueckas mporpeccus

https://m.edsoo.ru/ED20J0QZ24

106

beckoneuHo yObIBaromas
reoOMETPUYECKasi IPOrPECCHs

https://m.edsoo.ru/VVG377T8EY

107

CymMa OeckoHeYHO yObIBaromiei
reOMETPUYECKOMN MPOrpecCHu

https://m.edsoo.ru/TY1S3DAPL

108

JIMHEWHBIA U DKCIIOHEHIUAIbHBINA
poct. Hucno e. Dopmyna
CJIO’KHBIX TPOIIEHTOB

https://m.edsoo.ru/UM1H7BTW2

109

JIMHENHBIN U SKCIIOH CHIIMAILHBIN

https://m.edsoo0.ru/CEY72CW58



https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

poct. Hucno e. Dopmyna
CJIOKHBIX ITPOLICHTOB

Hcnons3oBaHue nporpeccuu Ajist

110 pEILIEHNs] peabHbIX 3a/1a4 https://m.edsoo.ru/ARPHBDA4Y1
MPUKJIATHOTO XapaKTepa
KonTponbHas pabora:

111 "TTocaemoBaTeILHOCTH U https://m.edsoo.ru/8QWRKXOHP
nporpeccun”
H

112 CNIPEPLIBHEIE (YHKIUM I 1X https://m.eds00.r/MCC5N1579
CBOIiCTBa
T LA

113 OKa pasphiBa CUHMHTOTH https://m.edsoo.ru/BXCP9CRNV
rpadukoB pyHKUIMH

114 CoiicTsa gyt https://m.edsoo.ru/DP10ESGVN
HEMPEPHIBHBIX HA OTPE3KE
Croii N

115 BOHCTEA (pyHKLIi hitps://m.eds00.r/CCXH3TPSB
HETPEPHIBHBIX HA OTPE3KE
M

116 CTOM HITTEPBAIIon ULt Pl https://m.edsoo.ru/A364LEWCO
HEPaBCHCTB
M

117 CTOM TIHTEPBAIOn LT PECHIA https://m.edsoo.ru/RVQDQW5SP
HEPaBEHCTB

118 Meton nHTepBANOR AU pettietis https://m.edsoo.ru/LRMHAKVYF
HEPaBEHCTB
IIpumenenue cBOMCTB

119 HeNpepbIBHBIX QYyHKIUI 15 https://m.edsoo.ru/'VAMMSCCCD
peleHus 3a1a4
[IpumeHeHue CBOMCTB

120 HEMPEePBIBHBIX QYHKIUH IS https://m.edso0.ru/ZR5Z207R4

pereHus 3aaa4d



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4

[lepBas u BTOpas IpoOU3BOIAHBIE

121 https://m.edsoo.ru/TQJHPC7B3
GyHKIIUN

122 Onpenenexte, FeOMveTp HrHeckim https://m.eds00.ru/1YSJQ5NXT
CMBICI IPOU3BOTHOM

123 Onpenenenye, @mnvqecmn https://m.edso00.ru/5707NISYJ
CMBICTI IPOU3BOTHOM
v -

124 PABHEHIE RACATEARHON | https://m.eds00.r/NNA3B1850
rpaduxy GyHKIUN

125 ¥PaBHEHHE KACATEILHOI K https://m.edso0.ru/2MS8V364A
rpaduky QyHKIUU
IT

126 pOI/I3B(\),I[HI>Ie DJICMCHTapHbIX https://m.edso0.ru/9CG66E0OL3
byHKIUN
IT

127 POHSBOJHBIC SJICMEITapHbIX https://m.eds00.ru/OX3T1IGG2
byHKIUH
IIpou3BonHast CyMMBI,

128 MPOU3BEACHUS, YACTHOTO U https://m.edsoo.ru/H13R9OF8T
KOMITO3ULIMH (PYHKIIUN
[Tpou3BoaHAS CYMMBI,

129 MPOU3BEACHUS, YACTHOTO U https://m.eds00.ru/CIXJYCLA4P
KOMITO3ULINH (PYHKITUN
[Tpou3BoaHAS CYMMBI,

130 MPOU3BECHUS, YaCTHOTO U https://m.edsoo.ru/401LVIEZL
KOMITO3HMIMH (DYHKIIHH
K oora:

131 | | oniPoibHAT pabota https://m.eds00.ru/72752YHQ9

[IpousBoanas

[ToBTOpeHue, 0000IICHHE,

132 CHUCTEMAaTHU3aLUsl 3HAHUH: https://m.edsoo.ru/PCOMVZEMH

"VpaBHeHus"



https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

[ToBTOpenue, 0600IICHHE,

133 CHCTEeMAaTH3allus 3HAHHH: 1 https://m.edso00.ru/RI36 TWPAT
"Oyakuun"

134 Htorosast KOHTpOJbHAs paboTa https://m.edsoo.ru/7LME3ZN27

135 HroroBast KOHTpoJIbHAS paboTa 1 https://m.edsoo.ru/Y1L9K7609
IT , 0000 ,

136 OBTOPCHIE, ODODIENHE 1 https:/m.eds00.rW/FF21A85JZ
CHCTEMAaTHU3AINS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
- 136 10

I[TPOTPAMME



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KoutpoJsbHbie
Bcero P
padoThI

IIpakTnyeckune
padoThbI

Jlara
H3Y4YeHUA

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJbHbIE peCypChl

[IpumeHenne nponu3BOIHON K
UCCIIeIOBaHNIO (DYHKIIMKA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

https://m.edso0.ru/E9SB1SYNM

IIpumeHeHrEe MPOU3BOTHOMN K
UCCIlleIOBaHUI0 (QYHKIIUHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://m.edsoo.ru/\W7FOW9ADE

IIpumenenne npou3BOAHON K
MccrIenoBaHui0 QyHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://m.edso0.ru/N61EYOOQXN

[IpumeHeHne NpON3BOIHOM K
WCcCIenoOBaHuI0 QYHKIIUN Ha
MOHOTOHHOCTh U SKCTPEMYMBI

https://m.edsoo.ru/39CNHJISO

[IpumeHenne nponu3BOIHON K
UCCIIeIOBaHNIO (DYHKIIMNA Ha
MOHOTOHHOCTb U IKCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

IIpumeHeHre TPON3BOAHON K
UCCclieIoBaHUI0 (QYHKIUHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://m.edso0.ru/GN11SQZZR

Haxoxnenue HanOonpLiero u
HAaWMEHbBILEro 3HaYEHUS
HEeNpepbIBHON (YHKIIMY Ha
OTpe3Ke

https://m.edsoo.ru/CS8ANWBULB

Haxoxnenue HanOoNbIIETO U

https://m.edsoo.ru/HQU4R7TC7



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7

HAaWMEHBIIIETO 3HAYCHHS
HEIPEPBIBHON (DYHKIIMH HA
OTpe3ke

Haxoxnenne HanOoabIIEro U
HAWMEHBIIIET0 3HAYEHUS
HEMPEPHIBHON (DYHKIIMH HA
OTpe3Ke

https://m.edsoo.ru/BEQWXUF3F

10

Haxoxxaenne HanboapIIero u
HanMMEHBIIET0 3HAYCHHS
HENpPEepbIBHON (YHKIIMM Ha
OTpe3Ke

https://m.edsoo.ru/FILC58HIG

11

Haxoxnenne HanbopIero u
HAUMEHBIIIETO 3HAYCHHSI
HEIPEPBIBHON (DYHKIIMH HA
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxxaeane HanOobIIero u
HaMMEHBIIIEr0 3HAYCHHS
HENpEePHIBHON (PYHKIINH HA
oTpe3Ke

https://m.edsoo.ru/641IKWZ70D

13

IIpumeHenre TPOU3BOAHOMN IS
HaXOKJICHUSI HAWJTYYIIIEro
pelIeHus B MPUKJIAIHBIX 3a/1adyax

https://m.edsoo.ru/ZMPEN7APJ

14

[Ipumenenne nponu3BOIHON AJIs
HaX0XKJIEHUS HAMJIy4dIlIero
pellieHus B MPUKIAAHBIX 3a7auax

https://m.edso0.ru/JQ4T53RW5

15

ITpumeHneHre TPOU3BOAHOM JJIs
ONpeeNIeHUs] CKOPOCTH U
YCKOpEHHs ITpoLecca, 3aJaHHOr0
(bopmyIoii umm rpagukom

https://m.edsoo.ru/IJOCONWS57



https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57

[Ipumenenne npon3BOIHON A1
OIIpEIeNIeHHUsI CKOPOCTHU U

16 https://m.edsoo.ru/HXTRI77A5
YCKOpEHUs Mpoliecca, 3aJaHHOr0
dbopmyIoii umm rpagukom

17 Komnosunus Gynkunit https://m.eds00.ru/0D1VDOCOZ

18 Komnozunus GpyHkiuit https://m.edsoo.ru/P6PCUHT4D

19 Komnosunus Gpyakunit https://m.edso00.ru/LGNJMKS00
I'eomerpuueckue o6passl

20 YpaBHEHHI Ha KOOPAMHATHOM https://m.edsoo.ru/WUIS4ARBXB
TUIOCKOCTH
I'eomerpuyeckue o6pass

21 YpaBHEHHI Ha KOOPJAMHATHOM https://m.edsoo.ru/RWWLNFOGR
MJIOCKOCTH
KonTtponbeHas pabora:

22 "HUccnenoBanue QyHKIMH ¢ https://m.edsoo.ru/SDME3XV95
MOMOUIBIO MPOU3BOAHOM"

23 HepuBoo6pa3Ha;1, OCHOBHO® https://m.edso0.ru/GS6KL8JMB
CBOHCTBO MEPBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

24 ¢yskumii. [IpaBuna HaxoX1eHUs https://m.edso0.ruiJU3413GVM
1epBoo0pa3HbIX
[TepBooOpa3Hbie 3eMEHTAPHBIX

25 ¢dbynakuui. [TpaBuna HaX0XKICHUS https://m.edso0.ru/FN7VYQ15Z
IepBOOOPa3HBIX

26 Huterpan. Ieomerpiicckiit https://m.edso0.ru/GGPXB7R8C
CMBICJI HHTErpaJia

27 Berameierie onpexenciroro https://m.edso0.ru/4R97WJZ52

UHTerpasa mno popmyie



https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52

Herorona-JleitOunmna

28

Beruucnenue onpeenéHHoro
WHTerpaja no gpopmyie
Herorona-Jleiibunma

https://m.edsoo.ru/1AJ8M4RQT

29

IIpumeHneHne nHTETpaia s
HaXO0XKJACHUS TIIOMAASH TNIOCKUX

buryp

https://m.edsoo.ru/MU24JJVID

30

[IpumeHenne naTerpana s
HaXO0XIeHU 00HEMOB
F€OMETPUYECKUX TEIl

https://m.edsoo.ru/77COVHICS

31

[Ipumeps! pemenuit
nuddepeHnanbHbIX YpaBHEHUN

https://m.edso0.ru/GV6VHS8SLS

32

IIpumepsl penieHui
muddepeHuanbHbIX ypaBHEHUH

https://m.edso00.ru/GQOI8P1PX

33

Marematudeckoe
MOJIETMPOBaHKE PeabHbIX
MIPOIECCOB C TTOMOIIIBIO
nuddepeHnatbHbIX YpaBHEHUN

https://m.edsoo.ru/LLIDKMSOC

34

KonTtponbeHas pabora:
"[TepBooOpasnas u uHTEerpan”

https://m.edsoo.ru/06 KKZN9AH

35

Tpuronomerpuueckue GpyHkuy,
UX CcBOICTBa U rpaduku

https://m.edso0.ru/43EDG1XRK

36

Tpuronomerpuueckue QyHKIHH,
WX CBOWMCTBA M rpaduKu

https://m.edsoo.ru/37WDY2B6K

37

Tpuronomerpuueckue GpyHKIUY,
UX CBOICTBa U rpaduku

https://m.edso00.ru/35\VV07LIOQ

38

Tpuronomerpuueckue GpyHKIUH,
WX CBOICTBa U Trpaduku

https://m.edsoo.ru/CNQL1CBYR



https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR

39

Tpuronomerpudeckue GyHKIUY,
WX CBOMCTBA M rpauKu

https://m.edsoo.ru/JYONTMOI5

40

OT100p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHI C TOMOIIBIO
TPUTOHOMETPUYECKOM
OKPY>KHOCTH

https://m.edsoo.ru/ODHC3ZFH2

41

OT100p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHHM C IOMOIIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTH

https://m.edsoo.ru/EY67USIY]I

42

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHH C IOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

https://m.edso00.ru/60J90Z11W

43

OT160p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHHM C IOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

https://m.edsoo.ru/NPGOZ1WAL

44

Pemienue TPUTOHOMETPUYCCKUX
HCPaBCHCTB

https://m.edsoo.ru/BIEFQCOPY

45

Pemenune TpuroHoMeTpuYECKUX
HEPABEHCTB

https://m.edso0.ru/P9CTAGVUJ

46

Peuienne TpuroHOMeTpUUECKUX
HEPaBEHCTB

https://m.edsoo.ru/DC43MAHFK



https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK

Pemenune TpuroHoMeTpuYECKUX

47 https://m.edso0.ru/SESMOFQW7
HCPaBCHCTB
KonTtponehas pabora: "I'paduku

48 TPHIOHOMETPHIECKNX (yHKIM. https://m.edsoo0.ru/5JH7N1DTD
Tpuronomerpuyeckue
HepaBeHCTBA"
O

49 CHOBHDIC METOJIT pEIHICHUA https://m.edso0.ru/SEG5BXW30
IIOKA3aTCIIBHBIX HepaBeHCTB
O

50 CHOBHBIC MCTO/IN! POlliEHIA https:/m.eds00.ru/0KOI4NONY
IMOKa3aTCJIbHbIX HCPABCHCTB
O

51 CHOBHBIC METOIRI PEIICHHA https://m.edso0.ru/XK11L8C06
IIOKA3aTCIIBHBIX HepaBCHCTB
O

52 CHOBHDIC METO/IT PEIICHUA https://m.edso00.ru/S16 YSELUA
ITOKa3aTCIbHBIX HepaBeHCTB
OcHo € METO erre

53 HOBHDIC METOBL PEMICHITE https://m.eds00.ru/HBE6MBCYQ
norapru()MUYECKUX HEPABECHCTB
O

54 CHOBHDIC METOJIT pEIHICHHA https://m.edsoo.ru/TPJ4YUEUS8
Jorapu(pMUYECKIX HEPAaBEHCTB
O

55 CHOBHBIC METOIBT Pettiemtt https://m.eds00.ru/SC4WSDATP
Jorapu(pMUUECKUX HEPaBEHCTB
O

56 CHOBHEIE METOAR peLieHits https://m.eds00.ru/6XWRKOGBQ
Jorapru()MUUYECKUX HEPAaBECHCTB
OcHo € METO elie

S7 HOBHDIC METOBL PEMICHIT https://m.edsoo.ru/7TN3OMGUSA
HppalOHAJIbHBIX HEPABEHCTB
O

58 CHOBHDIC METOIB! PEIICHI https://m.edsoo.ru/NYRQK20JO
HppanuoOHaJIbHBIX HEPABEHCTB
OcHo € METO elie

59 HOBHDIE METO/IB! pELIeHHA https://m.edsoo.ru/TKEL6CU7P

MppallMOHAJIbHBIX HEPABEHCTB



https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P

OcHOBHEIC MCTObI pCHICHU A

60 https://m.edso0.ru/SO0R8V677
UppaLOHAIBLHBIX HEPABEHCTB
r

61 padureckue MeTonp! pemeljm https://m.edsoo.ru/CEFJGB7PP
HppalvOHAJILHEIX YPaBHEHUN
r

62 paguucckue mMeTo! pemeljm https://m.edso0.ru/5sDTMHOB9G
HppalvOHaAJIbHEIX YpaBHEHUN
I

63 paguueckue Meroz! penfeHm https://m.edsoo.ru/PWK5FHR1I
MOKa3aTeNbHBIX YPaBHEHHI
r

64 pagueckue MeTopt pemenns https://m.edsoo.ru/4W292JPZ4
IIOKA3aTCIIBHBIX HepaBCHCTB
r

65 paguucckue meToz! peH_IeH?}I https://m.edsoo.ru/AYOLSVBOH
Jorapu (pMHUYECKUX YPaBHCHHIMA
r

66 PaQUUCCKHE METOABI peteHHA https://m.eds00.ru/B7I9WE7LT
norapu(MUYECKUX HEPABEHCTB
r

67 paguteckue MeTopt pemenns https://m.edso0.ru/DQOJPAM35
norapu(pMUYECKUX HEPaBEHCTB
I'paduueckue MeToIbI pemeHus

68 MOKAa3aTEIbHBIX U https://m.edso00.ru/2ZNOQX4IT5
Jorapu(pMUYECKUX YpaBHEHHMA
['paduueckue MmeToabl penieHus

69 [IOKa3aTENbHBIX U https://m.edsoo.ru/MVN6ON936V
Jorapu (pMHUYECKUX YPaBHCHHIMA
I'paduueckue MmeToabl peneHus

70 IOKAa3aTEIbHBIX U https://m.edso0.ru/5285JJ231
norapu()MUYECKUX HEPAaBCHCTB
I'padmuueckue MeTOIbI peIIeHUS

71 MOKAa3aTEIbHBIX U https://m.edsoo.ru/H7RCFPHRQ

norapu(pMUYECKUX HEPaBEHCTB



https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ

72

KonTtponbenas pabora:
"UppanroHanbHbIe,
MOKa3aTeNbHbIE U
norapu(pMUYECKHUE HEpaBeHCTBA"

https://m.edsoo.ru/OUEKRH3WM

73

KommiekcHbie unca.
AnreOpandeckas u
TPUTOHOMETpUYECKasi GOPMBI
3aIMCH KOMIIJIEKCHOI'O YHCJIa

https://m.edsoo.ru/E6SCWA25Z

74

KommekcHsle yucina.
Anrebpanyeckas u
TpUTrOHOMeETpUYecKas GOpMsI
3aMyucu KOMIUIEKCHOI O Yncia

https://m.edsoo.ru/NXW7I10PUS

75

ApudmMeTnueckue orneparuu ¢
KOMILJICKCHBIMU YUCJIAMH

https://m.edsoo.ru/13KLU4DRU

76

ApudmeTnueckue oneparmu ¢
KOMIIJICKCHBIMU YHCJIaMU

https://m.edsoo.ru/4MH5SJ9B0

77

N300paskeHrEe KOMILUIEKCHBIX
Yyycell Ha KOOPAWHATHON
MIJIOCKOCTH

https://m.edsoo.ru/NSU560RS8

78

N3o6paskeHrne KOMIUIEKCHBIX
Yy CeJl Ha KOOPIAUHATHOU
IJIOCKOCTH

https://m.edso0.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oi
CTENEeHHU U3 KOMILJIEKCHOI'O YU CIla

https://m.edsoo.ru/5VW220UC2

80

®opmyna Myaspa. Kopau n-oii
CTEIEeHU U3 KOMIIJIEKCHOI'O YHciia

https://m.edsoo.ru/YCWOXQ3E6

81

IIpumeHeHn e KOMIIEKCHBIX
YUCeN 11 peIieHUsT (PU3UISCKUX

https://m.edsoo.ru/M33HA2FT9



https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9

U IrCOMCTPUYICCKUX 3ada4

KonTponpHas padora:

82 https://m.edsoo.ru/GUNT4PQPE
"KomnnekcHeie uncna"

83 HatypanbHble U 11enble uncia https://m.edso00.ru/6L53P0CIQ

84 HarypanbHble u nienplie yncia https://m.edsoo.ru/9DAXEE1GO

85 Hpuwenerite mpisHako https://m.edsoo.r/XD2VU8Y18
JEIIMMOCTH TEJIBIX YHCEIT

86 Hpmvererie npusHako https://m.edso0.ru/BKXH3VHMC
JEIMMOCTH T[EJIBIX YU CEeIT
[Ipumenenne npu3HaKoB

87 nenuMocTH 1enbix yncesr: HOJ u https://m.edso00.ru/U549JT5GI
HOK
IIpumeHeHuEe MpU3HAKOB

88 JenuMocTH 1enbiX uncena: HOJ u https://m.edso0.ru/R9TIFXZWU
HOK
[IpumeHenne npu3HaKkoB

89 JICITAMOCTH I[EJIbIX YK CET: https://m.edsoo.ru/SENDP0C41
OCTaTKH IO MOJTYJTIO
[IpumeHenne npu3HaKoB

90 JEIIMMOCTH 1[EJIbIX YHCEIL: https://m.edsoo.ru/LNZN330RG
OCTaTKH 110 MOYJIIO
[Ipumenenne npu3HaKkoB

91 ACTHMOCTH HEIBIX HHEE: https://m.edso0.ru/ASOHTW28V
anroput™ EBKiMaa s pereHus
3aJ1a4 B IEJIBIX YUCIIaX

92 KOHTpOHBHaﬂ"paGOTa: "Teopis https://m.edsoo.ru/NCZOY IBFR
LIEJTBIX YHCETT

93 Cucrema 1 COBOKYITHOCTh https://m.edso0.ru/6QAMHIW49



https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49

ypaBHEHHI. PaBHOCHIIBHBIE
CUCTEMbI U CUCTEMBbI-CJIE/ICTBUS

94

CucremMa 1 COBOKYIIHOCTh
ypaBHeHHI. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

https://m.edsoo.ru/2NYFSL1RC

95

OCHOBHBIE METO/IBI PELICHHUS
CHCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUU

https://m.edsoo0.ru/CKESHUS7T

96

OCHOBHBIE METO/IBI PELICHUS
CHCTEM U COBOKYIHOCTEH
UppalMOHAIbHBIX YPaBHEHUN

https://m.edsoo.ru/JKOPF5PM2

97

OCHOBHBIE METO/BI pELICHUS
CHCTEM U COBOKYITHOCTEN
ITOKa3aTebHbIX YPaBHEHUN

https://m.edsoo.ru/51Z5AIVWZ

98

OCHOBHBIE METO/IBI PELIEHHUS
CUCTEM U COBOKYITHOCTEU
ITOKa3aTENIbHBIX YPaBHEHUN

https://m.edsoo.ru/\VUDYFBU4C

99

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUYECKUX YpaBHEHUM

https://m.edsoo.ru/104NP4AWEE

100

OCHOBHBIE METO/BI PELICHHS
CHCTEM U COBOKYMHOCTEH
norapu(pMUYECKUX YpaBHEHHMA

https://m.edsoo.ru/XIK82R4Y3

101

[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYeCKUX 3a]a4 U 3a1a4
U3 pa3IMYHBIX 00J1acTel HAyKU U
peanbHOM KU3HHU,
MHTEpIpeTanus NoJydeHHbIX

https://m.edsoo.ru/FVBON9ARO



https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0

pe3yJIbTaToB

102

IIpriMeHeHrE CUCTEM K PENICHUIO
MaTeMaTUYEeCKUX 3a]a4 U 3a1a4
U3 pa3IMYHBIX 001acTel HAyKu U
peanbHOM KU3HHU,
MHTEpIpeTalns NoJTydeHHbIX
pe3yabTaTOB

https://m.edsoo.ru/BS2BRDQ8D

103

[IpumeHeHne HepaBEeHCTB K
PELIEHUI0 MAaTEMATUUECKUX
3aJa4 U 3a]a4 U3 pa3InyHbIX
obnacreil HAyKH U peabHOU
KHU3HU, UHTEPIIpeTaLus
MOJTyYEHHBIX PE3yIbTaTOB

https://m.edsoo.ru/KEPYP4ACG

104

Kontponbshas pabota: "Cucremsr
paloHaIbHBIX,
UppanoHaIbHbIX
MOKa3aTeNbHBIX U
Jorapu(pMUYECKUX ypaBHEHHH"

https://m.edsoo.ru/PY1EYYY4M

105

PannonansHble ypaBHEHUS C
rapaMeTpaMu

https://m.edsoo.ru/BVE4CV90B

106

PanmonanbHble HEPaBEHCTBA C
napaMeTpaMu

https://m.edsoo.ru/AX7UKVAVW

107

PanmonanbHble CHCTEMBI C
napaMeTpamu

https://m.edsoo.ru/CMKD4UGBP

108

WppaunoHansHble ypaBHEHUS,
HEPABEHCTBA C MapaMeTpamMu

https://m.edsoo.ru/PFOEGIXEG

109

WppannoHanbHbIe CHCTEMBI €
rapaMeTpaMu

https://m.edsoo0.ru/GVGKCPRJZ
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110

[Toka3aTenbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

https://m.edso0.ru/QJ4K1Y35W

111

Tloka3arenpHbIE CUCTEMEBI C
napamMeTpaMu

https://m.edso00.ru/M72S624SQ

112

JlorapumMudeckne ypaBHEHHUS,
HEpaBEHCTBA C TapaMeTpaMu

https://m.edsoo.ru/114BBN6PR

113

JlorapumMudecKkue CuCTeMBbl ¢
napameTpaMu

https://m.edso0.ru/1US8V5YYB

114

Tpuronomerpuyeckue
YPaBHEHMS € IapaMeTpaMHu

https://m.edsoo.ru/J3E6M4K5P

115

Tpuronomerpuueckue
HEpaBEHCTBA C MapaMeTpaMu

https://m.edso0.ru/KXSQ1MLXW

116

TpuroHoMmerpuyeckue CUCTEMBI ¢
rapaMeTpaMu

https://m.edso0.ru/EGOQYTSCMK

117

ITocTpoeHue u uccienoBaHue
MaTeMaTHYECKUX MOJIesiei
peanbHBIX CUTYaIMH C TOMOIIbIO
YPaBHEHHI C MapaMeTpaMu

118

[TocTtpoenue u uccienoBaHue
MaTeMaTHYECCKHX MOJCIICH
peasbHbIX CUTyallid C MOMOILBIO
CUCTEM ypaBHEHMH C
rapaMeTpamMmu

https://m.edsoo.ru/SYJHPEZ54

119

ITocTpoenue u uccienoBaHue
MaTeEMaTUUYECKUX MOJIEIIEN
peanbHbIX CUTYallUi C MOMOIIbIO
CUCTEM yPaBHEHMH C
napamMeTpamu

https://m.edsoo.ru/07 QRW54 XJ



https://m.edsoo.ru/QJ4K1Y35W
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Kontponbshas pabora: "3agauu ¢

120 1 1 https://m.edsoo.ru/AUDRLEGIH

napameTpamu"

[ToBTOpEHue, 0600MICHHE,
121 CHUCTEMATHU3allUs 3HAHUI: 1 https://m.edso00.ru/Q96Z4GTOB
"VpaBHeHusa"

[ToBTOpeHue, 0600MICHNHE,
122 CHUCTEMATHU3ALMS 3HAHUHN: 1 https://m.edsoo.ru/LDDJV3J2C
"VpaBHeHus"

[ToBTOpEHue, 0600IICHHE,
123 SHCTeMaTmaHHH SHATII: 1 https://m.eds00.ru/0T5CT6Z9Y
VYpaeuenwust. CHCTEMbI

ypaBHEHU"

[ToBTOpenue, 0600IICHNHE,
124 CHCTEMATHU3ALIMS 3HAHUHN: 1 https://m.edso0.ru/785E3G27D
"HepaBenctBa"

[ToBTOpenue, 06001ICHME,
125 CHCTEMATHU3AIMs 3HAHUHN: 1 https://m.edsoo.ru/JJNOOB5EMJ
"HepaBenctna"

[ToBTOpeHue, 06001IIeHNHE,
126 CHCTEMATHU3ALMS 3HAHUHN: 1 https://m.edso0.ru/S6OBDWS8R5
"HepaBenctpa"

[ToBTOpEHuE, 0000IICHHE,

127 SHCTeMaTmaum SIfaHHH: 1 https://m.eds00.ru/9ZPIBFWS3
[IpousBonHas u &

npuMeHeHue"

[ToBTOpenue, 0600ICHNHE,
128 CHUCTEMAaTHU3allUs 3HAHUI: 1 https://m.edsoo.ru/ITBR16TV4
"[IponsBoanHas u eé
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npumMeHeHue"

[ToBTOpEHuE, 00001ICHHE,
CHUCTEMATHU3aIlUs 3HAHUI:

129 . 1 https://m.edsoo.ru/2FTL33S5B
"[IponsBoaHas u eé
npumMeHeHue"
[ToBTOpeHue, 0600MICHNHE,

130 CHUCTEMATHU3ALMS 3HAHUHN: 1 https://m.edsoo.ru/20Y4E5B2P
"NuTerpan u ero npumeHenue"
[ToBTOpEHue, 0600IICHHE,

131 CUCTEMATU3ALINS 3HAHUHN: 1 https://m.edso0.ru/O9UIWIKA2
"®yHkun"
[ToBTOpenue, 0600IICHNHE,

132 CUCTEMAaTH3aI1sl 3HAHMIA: 1 https://m.eds00.ru/QY81HGQQV
"®yHkuun"
[ToBTOpenue, 06001ICHME,

133 CHCTEMATHU3AIMs 3HAHUHN: 1 https://m.edso0.ru/8Q9L0YAR1
"OyHKIUn"

134 Htorosas koHTpoJbHas paboTa 1 https://m.edsoo.ru/BMDRMCOPG

135 HToroBast KOHTposIbHas paboTa 1 https://m.edso0.ru/N7J3K1FD7

136 | |lopropeitite, obobumeine, 1 https://m.edso0.r/SANNIWXQM
CHUCTEeMaTH3allHsl 3HAHUH

OBIIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
NMpoBePsIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 0o1ero 06pazoBaHusi
pe3yiabTara
1 Yucna v BEIUMCIEHUSA
11 OmnepupoBath TMOHATUSMH: PpAIOHAIBHOEC H JCUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCATUYHAS APOOH, TPOI[CHTHI
12 BemonHaTe  apudMerndeckue — Omepadd ¢ palHOHAJbHBIMH |
' NeWCTBUTEIHHBIMU YU CIIAMH
13 BreImonHATh npubinkEHHbIE BEIYUCICHUS, UCIIOB3YS MpaBUiia OKPYyTIEHHUS,
' JenaTh NPUKUIKY U OLEHKY pe3yibTaTa BHIUUCICHUN
OmnepupoBaTh MOHATHUSMHU: CTENEHb C IEJBIM IOKa3aTeJeM, CTaHIapTHas
14 dopma 3amucu NEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpPaJbHOW CTENEHHU;
' UCIIOJIb30BaTh MOJAXOAAIIYI0 (OPMY 3alMCh JEHCTBUTENBHBIX YUCEN IS
peLIeHNs TPAKTUIECKUX 3a/1a4 U TIPEICTABICHUS TaHHBIX
OmnepupoBath MOHATHSIMH: CHHYC, KOCHHYC M TAHT'€HC ITPOU3BOJILHOTO YIJIa;
15 WCIOJIb30BaTh  3allMCh  IMPOM3BOJBHOIO  yrja  d4epe3  oOpaTHbIe
TPUTOHOMETpUYECKrEe QYHKIINU
2 VYpaBHEHUs U HEpaBEHCTBA
OmnepupoBaTh TOHSATHSMH: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IEJOE,
2.1 panuoHajbHOE, UppaIoHaIbEHOES ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
99 BeimonHsaTs mpeoOpa3oBaHusl TPUTOHOMETPHYECKUX BBIPAKCHUN U peliaTh
' TPUTOHOMETPUYECKHE yPaBHEHUS
BreimonHaTe mpeoOpa3oBaHus LETBbIX, PAMOHAIBHBIX U HPPalldOHAIbHBIX
2.3 BBIpQXXEHU M pelaTb OCHOBHBIE THUIIBI IENbIX, PALMOHAIBHBIX U
UppaloHaJbHBIX YPaBHEHUN U HEPABEHCTB
94 [TpumeHsTh ypaBHEHHS W HEpPaBEHCTBA JIsi DPELICHUS MaTEeMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 pa3InyHbIX oOsacTell HayKu U peaJbHON KU3HU
MogenupoBaTh peanbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBIATh
25 BBIPAXKCHUS, YPaBHEHHs, HEPABEHCTBA IO YCJIOBHUIO 3a/1ayd, UCCIIEAOBATh
MIOCTPOEHHBIE MOJIETIH C UCIOJIb30BaHUEM amlmapara aire0psbl
3 @OyHKUIUU U TpapUKu
OmnepupoBath NOHATUSIMH: (PYHKIUS, CIIOCOOBI 3aAanusi QyHKIUHU, 001aCTh
3.1 OlpeNeseHusT M MHOXKECTBO 3HAuYeHUH (QYHKIUH, Tpapuk QYHKIHH,
B3aMMHO 00paTHbIe PYHKIIUU
3.2 OnepupoBath TMOHATHSAMHU: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIHU




(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku QyHKIMI 1715 PEIICHUS YPaBHCHHM
34 Crtpouth 1 yuTaTh rpaduKy JUHEHHOW QYHKUMU, KBAJIPATUUHOW (YHKIIHH,
' CTEIEHHOW (PYHKIIMHU C IIeJIbIM ITOKa3aTeleM
Ucnonb3oBate Tpaduku (QYHKIUN A1 MCCIEIOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH NpU pPEUIeHUM 3aJad M3 JPYruxX Y4eOHBIX IMPEIMETOB U
peasibHOM KU3HU, BhIpakaTh (HOpPMyIaMU 3aBUCUMOCTH MEXAY BeINYMHAMU
4 Hauana matemaTtnueckoro aHanmsa
41 OnepupoBaTh MOHATUSAMU: IOCJIEIOBATENILHOCTh, apupMeTHUecKas U
' reoMeTpUYECcKas IPOrpeccum
42 OnepupoBarh MOHATUSAMH: OECKOHEYHO YyOBIBalIas TI'eoMeTpUUecKas
' Iporpeccusi, cymma 0€CKOHEUHO yObIBaOIIEl T€OMETPUIECKON IPOrpeccuu
4.3 3aiaBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMH CIIOCO0AMU
44 Hcnonp30BaTh CBOWMCTBA IOCJIEIOBATEIIBHOCTEH M NPOTrPecCHil I
' pelleHus peajbHbIX 3a/1a4 IPUKIIATHOIO XapaKkTepa
5 MHoXecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATUSIMUA: MHOXKECTBO, ONIEPALIUU HaJ MHOXKECTBAMU
Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIH — ammapaT [JJsl  ONUCAHHS
5.2 peasbHBIX MPOIIECCOB U SBICHUIA, TIPU PEIICHUH 3aa4 U3 IPYTUX y4eOHBIX
MPEIMETOB
53 OnepupoBaTh  MOHATUSAMHU:  ONpEIEJICHUE,  Teopema,  CIEeACTBHUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
IIpoBepsieMble npeAMeTHbIE Pe3yabTAaThl 0CBOEHHUS] OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
1 Yucna v BIUKCICHUS
OnepupoBaTh NOHATUSAMHU: HATypaJIbHOE, LIEJI0€ YHUCIO; HCIO0JIb30BATh
11 MPU3HAKK JEIUMOCTH ULEJIbIX YHCEN, pa3JIOKEHHWE YHCJIa Ha MPOCThIE
MHOKUTEIH JJIs pellieHus 3a1au
1.2 OmnepupoBaTh MOHIATHEM: CTEMEHb C PAIllHOHATBHBIM ITOKa3aTeNeM
13 OnepupoBath MOHATUSAMU: JIOTAPUPM YHUCIA, TECATHUHbIE U HATypaJibHbIE
' JorapupMel
2 VYpaBHEHUs U HEpaBEHCTBA
[IpumenaTs cBOMCTBa CTENEHUM [UIsI MPeoOpa3oBaHUs  BBIPAKEHUH,
2.1 OMEepUPOBATh TOHATHAMU: [OKA3aTEIbHOE YpPAaBHEHHE M HEPABEHCTBO;

peuiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




BoimonHaTe npeoOpa3oBaHUs BBIPAXKEHUM, COAEPXKAILUX JIOTapU(pMBbI;

2.2 ONEepUpOBaTh MOHATUSAMHU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIEC THUIIBI JOrapu (PMUYECKUX YPAaBHEHUI U HEPABEHCTB
2.3 HaxonuTp penieHust mpocTeHImx TpPUroHOMETPUYECKUX HEPaBEHCTB
OnepupoBaTh MOHATUSIMHU: CHUCTEMa JIMHEHHBIX YPaBHEHUM U €€ pelleHu¢;
24 HCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUHN NJIsl PELIEHUs MPAKTUYECKUX
3a1ay
95 HaxonuTte pemeHust mpocTeMMX CUCTEM U COBOKYITHOCTEH palyOHaIbHBIX
' yYpaBHEHUH 1 HEpaBEHCTB
MogenupoBaTh peanbHblE CHUTyallUM Ha SI3bIKE anreOpbl, COCTaBIAThH
2.6 BBIPAXXECHUS, YpaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI 10 YCIOBHIO 3aJa4H,
HCCJIEZIOBATh TOCTPOEHHBIE MOIENIU C MCIIONIb30BAHUEM allllapaTa ajaredopsl
3 OyHKUIUU U TpadUKu
OnepupoBaTth MNOHATUAMU: THepuoaudeckas (QYHKIUS, IPOMEKYTKU
31 MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMma (yHKUUHU, HauOonblliee U
' HauMeHblllee 3HaueHHs] (QYHKIUU Ha MPOMEXYTKE;, HCIONb30BaTh MX JJIS
ucclieIoBaHus (PYHKLINH, 3aJaHHON rpaduKomM
OmnepupoBath MOHATUSAMU: TpadUKU MOKA3aTENbHOM, JOrapuMUIECKON U
3.2 TPUTOHOMETPUUECKHX (YHKIMH; W300pakaTh HMX Ha KOOPIMHATHOMN
IJIOCKOCTH U MCIOJIb30BAaTh JIJISl PELICHUs YPaBHEHUI U HEPAaBEHCTB
33 N300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH IpadUKH JMHEHHBIX ypaBHCHHM
' 1 UCMOJIb30BaTh UX JJIsl pEIIEHUs CUCTEMbI JIMHEHMHBIX YpaBHEHUM
3.4 Hcnonb3oBaTh rpapuku GyHKIUH 7 MCCIEAOBAHMS MPOLECCOB U
' 3aBUCUMOCTEN U3 IPYTUX Y4EOHBIX JUCHUIIINH
4 Hauana matemaTtrueckoro anaimsa
OnepupoBath MOHATUSIMU: HEMIpEpbIBHAS (QYHKIUS, TPOU3BOAHASA (DYHKINU;
4.1 UCMOJb30BaTh T'€OMETPUYECKUNA U (U3NYECKUN CMBICI MPOU3BOAHON IS
pelieHus 3aaa4
4 Haxomute  mpou3BogHble  JIEMEHTApHBIX  (YHKIUN,  BBIYUCISTH
' IIPOM3BOHBIE CYMMBI, IPOU3BEIEHMSI, YACTHOTO QYHKIUI
Hcnonp3oBaTh  MPOHM3BOAHYIO Il HCCleAoBaHMS  (QYHKUMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh PE3YJbTAThl MCCIEIOBAHUS K
MOCTPOEHUIO TpauKoB
44 Hcnonp3oBaTh MPOM3BOAHYIO JUISI HAXOXKACHUSI HAWIIYUIIETO pEIIeHUs B
' MPUKIIATHBIX, B TOM YU CIIE COL[MAJIbHO-3KOHOMUY €CKUX, 3a/1a4ax
45 OnepupoBaTh TOHATUSMH: TEPBOOOpa3Has W UWHTErpal; IOHUMATh
' reOMETPUYECKUM U (PU3UYECKUN CMBICII HHTErpasia
46 Haxonuth nepBooOpa3Hble 37IeMEHTapHbIX (QYHKIUH, BEIYUCIATH UHTETPa
' o hopmyine Herorona — JleiiGuuna
47 Pemath npukiaaHble 3aJaud, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO U

(bu3MUecKoro xapakrepa, CpeICTBAMHA MaTEMAaTHUYECKOr0 aHaIN3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC
Kona IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yrcna ¥ BEIYH CIICHHS
Pannonanpabie  umcna. OOBIKHOBEHHBIE M JICCATHYHBIC JpPOOH, TMPOIICHTHI,
11 OCCKOHEUHBIC MepUoANYEeCKue Ipoou. ApudmMeTrnuecKkue onepanuu ¢ pairuoHaIbHbIMA
' YUCJIaMH, TIPeoOpa30oBaHuUs YUCIOBBIX BhIpaKeHHH. [IpuMeHenne 1podeit u mporeHToB
JUTSL pEIIISHUS TTPUKJIAAHBIX 3a71a4 U3 Pa3IMYHBIX OTpacyiel 3HAHUH U pealibH O KU3HHU
JleiicTBUTENBbHBIC YKCTa. PaliioHanbHBIC U UPPAIMOHABHEIE YHCcTa. Apr()METHIECKIe
1.2 olepanuy ¢ JEHCTBUTEILHBIMH YucIaMH. [IpuOmmKEéHHBIC BBIYHCIICHUS, IMpaBUIIA
OKPYTJICHHSI, TPUKHUIKA U OI[EHKA Pe3yJIbTaTa BEIUMCICHHMA
Crernienb ¢ nenbiM nokasarenem. CtaHgapTHasi ¢opma 3arucy Aei CTBUTEILHOTO YK CIIa.
1.3 Hcnonp3oBanue moaXoasiiied GopMbl 3alUCH JIEHCTBUTEIBHBIX YMCEI JJISI pelIeHUs
MPAKTUYECKUX 3374 U MIPECTaBICHUS JaHHBIX
14 ApudmMeTnueckuii KOpeHb HaTypalibHOM cremeHW. [leficTBus ¢ apudMeTHUYECKUMU
' KOPHSIMU HaTypaJIbHOW CTENeHU
15 CuHyC, KOCHMHYC H TaHT€HC 4YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHTEHC YU CIIOBOT0 apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIE TTPEOOPA30BaAHUS
99 [IpeoOpa3zoBaHHE TPUTOHOMETPHUUCCKUX BhIpaKeHHH. OCHOBHBIC TPUTOHOMETPUUCCKHE
' (hopMyITbI
53 VYpaBHeHUE, KOpEHb ypaBHEHHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. MeTton
WHTEPBAJIOB
2.4 Pemenue 1ienbIx U IpoOHO-PAlMOHANLHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue nppannoHaabHbIX ypaBHEHUH U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a7a4 U 3a71a4 U3
' pa3IUYHBIX 00JaCTel HAYKU U PealibHOM KU3HU
3 @OyHKIMU U rpaduKu
31 Oyukius, crnocoObl 3amanus (yHkuuu. ['paduk dyHknuu. B3anMHO o00paTHBIC
' byHKIUM
3. Ob6nacth onpeneneHus W MHOXECTBO 3HaueHWd ¢yHkuuu. Hymn  dynkuun.
' [TpoMexxyTku 3HAaKOMOCTOSHCTBA. UETHBIE N HEUETHBIE PYHKITUU
33 CrenenHasi QyHKIHS ¢ HATYpaJbHBIM U IENBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn
34 Tpuronomerpudeckas OKpPY>KHOCTb, ONpPEACICHUE TPUTOHOMETPHUECKUX (QyHKIUI

YHCIIOBOIO aprymMeHTa




4 Hayana maTematuyeckoro aHanusa
41 IlocnenoBarenbHOCTH, CIIOCOOBI 3aJaHHs IMOCIENOBATENbHOCTEH. MOHOTOHHEIE
' [OCTIEI0BATELHOCTH
ApudmeTnueckass M TeOMETpUYECKass TMporpeccud. beckoHeuHo yObIBaromas
4.2 reomerpudeckass mnporpeccus. Cymma OecKOHEYHO YOBIBaIOIIEH TI'eOMeTPUUYECKOM
' nporpeccur. DPopMysa CIOXKHBIX TPOLEHTOB. Vcmonp3oBaHHE NPOrPECcCHH  JUIS
pelIeHus peabHBIX 33/1a4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa | JIOTHKa
MHoxecTBO, omepauuu Haj MHoXecTBamMHu. Jluarpammel Oilnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO —ammapara JJisi ONWCAaHUS peajbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 33134 U3 JPYTruX yueOHbIX MPEIMETOB
5.2 Omnpenenenue, TeopemMa, CIeCTBHE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsuble u nenble uncia. [Ipu3Haku 1eTMMOCTH IEbIX YHCell
1.2 CrerneHb ¢ pallMOHAJIBHBIM ITOKa3aTeseM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. JleciTHYHBIC U HATYPaJIbHBIC JIOTapU(PMBI
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 [TpeoOpazoBaHue BBIpAKEHUMN, COJEPKAIIUX Jorapru(dMBbI
2.2 [TpeoOpazoBaHue BhIpaKEHUMN, COJEPKAIIUX CTEIIEHU C PAllMOHATBFHBIM MTOKa3aTeIeM
2.3 [Tpumepbl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [Toka3aTenbHBIE YpaBHEHHS U HEPABCHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHUS U HepaBEHCTBA
26 CucremMbl TMHEHHBIX ypaBHEHHA. Penienne mpukiIagHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
' JIMHEHHBIX YPaBHEHUI
2.7 CucTteMbl M1 COBOKYITHOCTH palliOHAJILHBIX YpaBHEHUI U HEPABEHCTB
98 [TpumeHeHne ypaBHEHHUH, CHCTEM W HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKHUX 3a]a4
' U 3a7a4 U3 Pa3IMYHBIX 00J1acTel HAYKU U peajbHON )KU3HU
3 ®OyHKIMYU ¥ rpaduKu
Oynkuus. Ilepuognueckue ¢yHkuuu. [IpoMexyTKd MOHOTOHHOCTH (DYHKIIHU.
3.1 Maxkcumymbl ¥ MHUHMUMYMBI (yHKUuMu. HawnOGosblnee u HauMmeHblllee 3HAYCHHE
(YHKIMH HA TTPOMEKYTKE
3.2 Tpuronomerpudeckre QyHKINU, UX CBOMCTBA U Tpaduku
3.3 [TokazarenbHas u norapudmudeckas GyHKIINHA, UX CBONCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GYHKIHHA sl pElIeHUs] ypaBHEHUHN U IMHEHHBIX CHCTEM




Ucnonb3oBanue rpadukoB pyHKIUHN I UCCIIEOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpble€ BO3HMKAIOT TPH PEIICHWH 3aJad U3 JAPYIMX Yy4eOHBIX IPEAMETOB U
peaibHOM KU3HU

4 Hayana maTemaTtuueckoro aHaausa

4.1 HenpepeiBHble QyHKIIMH. MeTo MHTEPBAJIOB JJIsl PELLICHUS] HEPABECHCTB

4.2 [TponsBoanas pyHkuuu. I'eomeTpuueckuii u Gu3nyeckuil CMbICI POU3BOIHOM

43 [Tpou3BoaHble dMeMEHTApHBIX GYHKIUH. DOpMYIBl HAXOXKIACHHUS MPOU3BOIHOM

' CYMMBI, IPOU3BEACHUS M YaCTHOTO (PyHKITHIA

[IpumeHnenue mTPOM3BOAHONM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U

4.4 sKCcTpeMyMbl. HaxoxaeHne HauOOJbIIero U HaWMMEHBbUIEr0 3Ha4YeHUs (QYHKIMH Ha
OTpe3Ke
[TpuMeHeHne NpOU3BOIHOM Il HAXOXKIEHUSI HAUTYUIIero peleHus B MPUKIIaJHbIX

45 3ajayax, JJI1 ONpENEeJeHUs CKOPOCTH Ipolecca, 3aJaHHOro (opmysnaod uiu
rpapukom

4.6 ITepBooOpa3znas. Tabauia mepBooOpasHBIX

47 WuTerpai, ero reomerpuueckuil U ¢pu3nyeckuii cMbici. Boruncinenue uHrerpaiga mno

dopmyne Hrrotona — JleliOnuna




IPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnagenue MeronaMu J0Ka3aTeNbCTB, aJrOpUTMaMU pEIIEHUS 3a]ady;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSMH: OIpeJeNeHue,
aKcuoMa, Teopema, CJEICTBUE, CBOWCTBO, IPHU3HAK, J0Ka3aTelbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; NMPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEP)KAECHUE, NPUBOAUTH HMPHUMEPHI U
KOHTPIIPUMEPHI, HCIOJb30BATh METOJ, MAaTEeMaTHYECKOM HWHIYKIHH;
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKACHUS IIPU PELICHUH 3a/1a4, OLleHUBATh
1 JOTMYECKYI0 IpaBUIBHOCTh  PACCY)KJIEHUH; yMEHHE  OIEepUpoBaTh
HOHATUSAMU: MHOXXECTBO, MOAMHOXKECTBO, OMEpalliy HaJl MHOKECTBAMU;
YMEHHE  HCIIOJIb30BaTh  TEOPETMKO-MHOXKECTBEHHBIM  ammapaTr s
OIMCAHHUs PEaTbHBIX MPOLECCOB U SIBJICHUHM U MPU PEIICHUH 3a/a4, B TOM
qycie U3 pYyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATHUSIMM:
rpad, cBsi3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
U OINHUCBHIBATh rpadpl pa3IMYHBIMU CIIOCOOAMU; UCIOJIB30BaTh I'padbl Ipu

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHSATHAMH: HATypajbHOE YHCIO, IEJN0E YHCIIO,
CTCIICHDb C HCJIBIM ITOKA3aTeCJICEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMOHATIBHBIM ITOKA3aTeNIeM, CTENEeHb C JACHCTBUTENBHBIM IOKa3aTeleM,
JIOFapI/I(i)M qucia, CUHYC, KOCHMHYC W TaHI'CHC IPOU3BOJIBHOIO 4YHCJIA,
OCTaTOK MO MOAYJI0, pPAalMOHAJIBHOC YHUCIIO, HUPPALUMOHAJIBHOC YHUCIIO,
MHO)KECTBA HATypaJbHBIX, IEJbIX, PALUOHAIBHBIX, JECHCTBUTEIbHBIX
2 YHCEIT; YMEHUE UCIIOIb30BATh MPU3HAKH JICJIMMOCTH, HAMMEHBIINN 00N
JeTUTEIb W HaWMEHblee o0lee KpaTHOe, airoput™ EBkiuaa mnpu
PCHICHUN 3aJa4, 3HAKOMCTBO C Pa3/IMYHbBIMH IMO3UIIUOHHBIMU CHUCTEMaMH
CUYHCJICHWA; YMCHHC BBIIIOJHATL BBIYUCIICHUC 3HA4YECHUH U npeo6pa3OBaH1/m
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUsl JIPOOHO-
panrOHAJIbHBIX Bpra)KeHPIfI; YMCHHC OIICpupoOBaTh IIOHATUAMMU:

MOCTIEIOBATEIbHOCTD, apu(MeTndeckass Mporpeccus, T eOMETpUIECKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAasi TEOMETPUYEcKas MPOrpeccus;
YMEHHE 3a/1aBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C MOMOUIbIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJa, MOAYJIb W apryMeHT
KOMIUICKCHOTO  4Yucia, (opMa  3almucd  KOMIUIGKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H aireOpaudveckas); yYMETb
MPOU3BOAUTE apu(METUUECKUE JCHCTBUS C KOMIUIEKCHBIMU YHCIIAMH,
MPUBOJUTH MPUMEPHI UCIOIB30BaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBATh
MOHATUAMM:  MaTpuma 2X2 wu  3%3, omnpeaenuTenb  MaTPHUIbI,

FCOMGTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTCIIA

YMeHHe OIepupoBaTh IOHATHUSAMM: PpALMOHAIBHBIEC, HWPPALMOHAJIBHBIC,
MoKa3aTeNbHbIE, CTEIEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpPaBHEHHUSI M HEPAaBEHCTBA, WX CHUCTEMBI; YMEHHE ONEPUPOBATH
HNOHATUSAMU: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHCHMM W HEPAaBEHCTB, PaBHOCUJIBHOCTb
YpPaBHEHUM, HEPABEHCTB M CUCTEM; YMEHHUE pellaTb YypaBHEHUs,
HEPAaBEHCTBA M CHUCTEMbI C IIOMOLIBIO pa3JIMYHBIX INPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C [ApaMETPOM; IIPUMEHATh
YpaBHEHMs, HEPAaBEHCTBA, UX CHUCTEMbI [JJISl PELICHUS MaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKHU U peabHOM KU3HU

YMeHue omnepupoBaTh IMOHATUAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEPUOIUYHOCTh (PYHKLUHH, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
byHkuMU, SKcTpeMyM (GYHKIUHU, HaubOojblllee U HauMEHbIlee 3HaueHUs
GyHKIMM Ha MPOMEXYTKE, HempepblBHAs (DYHKIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBas U BTOpas MPOU3BOAHASA (QYHKLUHU, T€OMETPUUECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHON, IEpBOOOpa3Has, ONpenenEéHHbIN
MHTErpajl; yMEHME HaxXOIWThb ACUMITOTHI Ipaduka (yHKIUH; yMEHUE
BBIUUCIAITh  IPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTelbHOM K TIpaduky
(GYHKIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3UIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIOJb30BaTh IPOM3BOJHYIO JUIS MCCIEAOBaHUS (DYyHKIUH,
HaxXo/AWUTh HauOOJbIIME M HAaUMEHbIIME 3HayeHWs (yHKUUN; CTPOUTH
rpaduky MHOTOWIEHOB C MCIIOJb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO Ui HAXOXKIEHUS HaWIy4dllero
pelIeHusl B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHX H

du3nYecKnx 3aJadax; HaAXOAUTh IJIOMAAH U 00BEMBI (UTYP C TOMOIIHIO




HWHTCIrpajia; MNpUBOAUTH IMPUMEPBI MATCMATUYCCKOI0 MOACIHMPOBAHHA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIIHS,
KOMNO3uLMsS (QYHKUMNA, JTuHeHHas QYHKUMs, KBaJapaTU4yHas (QYHKIMS,
pannoHanbHAs (QYHKIHS, CTENEHHAas (QYHKIUS, TPHUTOHOMETPHUECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MOKa3aTeslbHas U
norapumudeckas (QyHKIUU; YMEHHE CTPOUTh TpaduKd HIyYSCHHBIX
(GYHKIME,  BBINONHATH  mpeoOpa3oBaHus  rpaduKoB  (QyHKIHA,
UCTIOJIb30BATh I'pauku I M3y4eHHs MPOIECCOB M 3aBHUCUMOCTEH, MpHU
pelIeHHH 3a7ad W3 JPYruX YYeOHBIX NMPEIMETOB M 3ala4 U3 peabHOM
KHU3HHM;, BbIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMH,
UCIIOJIb30BaTh CBOMCTBAa M rpaguku (QpyHKUMHA U pelleHus ypaBHEHHUH,
HEpaBEHCTB W 33Jad C IapaMeTpamH; H300pakaTh HAa KOOPIMHATHOMN

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBBIE 3aJauyd Pa3HbIX TUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JABW)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOrH, 3a7aui U3 00JacTH YHpaBJICHUS JUYHBIMH U CEMEHHBIMU
¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBUIO 3aJa4yd, HMCCIECI0BAThb IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh IIPaBJIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peallbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKU; COCTABIIATH BbIpaXKEHUS,
YPaBHEHMSI, HEPABEHCTBA M UX CHUCTEMBI 10 YCJIOBHIO 3a1a4M, UCCIEA0BATh
IIOCTPOEHHBIE ~ MOZAENM C  HCIOJIb30BAaHMEM  ammapara  anreopsl,

HHTCPHIPCTUPOBATDH I1OJIYY €HHBIN pe3yJibTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apHu(pMeTHdyecKoe, MeAuaHa,
HauOoJblllee U HaUMEHbIIee 3HAUCHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOI0 HabOpa; yMEHHE HU3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMAIUIO, IPEICTABICHHYIO B Ta0/IMILIax, Ha JuarpaMmax, rpagukax,
OTPa)KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHUM; NPEICTaBIATH
UHQOpPMALIMI0O C [OMOIIBIO TaONIMIL M JUarpaMM; HccieaoBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapHUuecKuX
METOJIOB U 3JIEKTPOHHBIX CPEICTB; ITpapUUECcKH UCCIIEA0BAaTh COBMECTHBIE

HaOJII0ICHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U IMHEWHOU perpeccun

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M ClydalHOE

co0 BITUC, BCPOATHOCTDH CJ'Iy‘-IElfIHOFO CO6I>ITI/IH; YMCHHUEC BBIYHCIIATH




BEPOSATHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHATH
GopMyIbl CIOKEHHS M YMHOXEHHsS BEpPOATHOCTEH, (QopMyJy IMOJHON
BeposiTHOCTU, Gpopmyiy bepHymiu, koMOuHaTOpHBIE (aKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHbIX COOBITUH; YMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIMYMHA, pACIPEAEIECHUE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKUJAHUE, IUCIEPCHs U CTaHIAPTHOE OTKIOHEHUE
cllyuailHOM  BeNWYMHBL, (QYHKIUU  paclpelneieHus U  IJIOTHOCTU
PaBHOMEPHOI0, OKA3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/leHHii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUECHHBIX pAaCIpEesIeHUui sl pelleHus 3aaay;
3HAaKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJIBIINX YMCEI, METO/AbI BBIOOPOYHBIX
UCCIIEZIOBAaHUN; yMEHHME MPUBOAUTH IPUMEPHl TMPOSBICHHUS 3aKOHA
OONBIIMX 4YMCE B MPUPOIHBIX M OOILIECTBEHHBIX SIBJICHUSX; YMEHUE
OllepUpPOBaTh MOHATHAMM: COYETaHHE, NEePEeCTAaHOBKA, YUCIO COYETaHM,
YUCIO  TepecTaHoBOK; OuHOM  HbIOTOHA;  yMeHHe  NIPUMEHATH
KOMOMHATOpHbIE (DAKTBI M PACCYXKJEHUS AJIsI PELIeHUs 3a]ay; OLlCHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTABJISATH BEPOSATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTAT

YMmenue OIICPpHUPOBATDH IIOHATHUAMMU TOYKa, InpsAMasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUI yroji, AByrpaHHbIN
YTOJI, TPEXTPAHHBIM YTOJI, CKPEIMBAIOIINECS MPSIMbIE, MApAJICTbHOCTD U
NEPHNECHAUKYIAPHOCTE MPAMBIX U HHOCKOCTeﬁ, yroia MeEXay MNpsIMbIMH,
YIOJl MEKIYy MpsAMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IJIOCKOCTSIMH,
pacCToOdHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCTOAIHUC MCKAY IIJIOCKOCTAMH, YMCHHC HCIIOJIb30BATh NPU PCHICHHUU
3a7jad U3y4yeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHUE OL[€HUBATh
pa3smMepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUECKHe
MOJENNA C IOMOINBIO TIE€OMETPUUYECKUX IOHATHM M BEJIMYUH, peEIlaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3alaun
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YMeHue ornepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpbI, 00bEM (GUTYpHI,
MHOT'OTPaHHUK, IMPaBWIbHBIA MHOTOIPAaHHHUK, CCUCHHE MHOTOIDaHHHUKA,
KyO, Tapajulelienuie, Npu3Ma, Nupamunaa, (Urypa W IMOBEPXHOCTH
BpalleHus, IWIUHIpP, KOHYC, map, cdepa, riomanb cdepsl, MIONIAAb
MOBEPXHOCTH NHUPAaMU[BL, IMPHU3MBI, KOHYycCa, IWIMHApA, O0BEM Kyoda,
IpAMOYTOJIBHOI'O Mapajureicnuieaa, IMUupaMuibl, TPU3MbI, LOUIWHIpPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUs KOHyCa WU LUIHHIPA,

nmapaui€jJbHbIC OCH HWJIKM OCHOBAHHWIO, CCUYCHHUEC I1Iapa, IIJIOCKOCTb,




Kacaromasicst cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTb CEYeHHEe
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAlICHMs, UX CEYEHMS, B TOM YHCJIE C IIOMOLIbIO JIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSATh CBOMCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMyIHpPOBATH OMpeNeNeHNUs U3YIaeMbIX QUTYpP, BBIIBUTATh THIIOTE3BI O
CBOWCTBAX W MPHU3HAKAX T'C€OMETPUUYECKUX (UTYp, OOOCHOBBHIBATH WU
OMpOBEpPratb HMX; YMEHUE TPOBOAUTH Kiaccupukanuo ¢GuUryp mo
pasTUYHBIM TPU3HAKAM, BBITIOJIHATh HEOOXOAMMBIC JOMOJHHUTEIILHBIC

MTOCTPOCHUS
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YMeHHEe ~ OmepupoBaTh TOHATHUSIMH: JBHUXKCHHE B  IMPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00US, TOA00HBIE (UTYpHI; yMEHHE
pacro3HaBaTh paBHBIE W MOAOOHBIE (UTYpHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TTPU
peIIeHUH 3a7a4;, HAaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JJIMHA, YTOJ,
IUIOIIaab, 00BEM) MPHU pPEIICHUU 3a]a4 U3 APYTrUX yueOHBIX MPEIMETOB U
U3 peaNbHOW JKU3HU; YMEHHE BBIYHCIATH T€OMETPHUECKHE BEIUYUHBI
(muua, yrous, mom@Ab, 00BEM, IUIOMIAb IMOBEPXHOCTH), HCIIOJb3YS
U3y4eHHbIC (DOPMYJIBI U METOJBI, B TOM YHCJIC: IUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IIWIMHIpA, TJIomanb chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO ~ TIapajUIelieuIea, MUPAMUIbI, TPU3MBI, I[HIHHJIPA,

KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYD
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YMeHue onepupoBaTh MOHATHUAMM: IPSIMOYIOJIbHAs CHCTEMa KOOpPJAWHAT,
BEKTOp, KOOPIMHATBHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOpPOB,
IPOM3BEJCHUE BEKTOpa Ha YMCIO, Pa3jokKEHHE BeKTopa Mo Oasucy,
CKaJsIpHOE IIPOU3BEIECHHUE, BEKTOPHOE IIPOM3BEIECHHUE, YOl MEXIY
BEKTOpaMU; YMEHHE HCIIOIb30BAaTh BEKTOPHBIM M KOOPAWHATHBIM METOA

JJB peIICHUA TCOMCTPHUYCCKUX 3aad M 3aa4 JIpyrux y‘le6HBIX npeamMeETOB

13

YMenue BHIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1a4i; TOHUMaHUE
3HAYUMOCTH MAaTeMAaTUKU B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
IPOIIECCOB U SIBJICHUI; yMEHUE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MIPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4ECKOM HAYKU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsubie u nienbie uncia. [Ipu3Haky JeTMMOCTH IETbIX YHCel
12 Panonanpapie  uyucna. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEYHBIE MTepUOoANIECKUE IPOOH
13 ApudmeTHueckrii KOpeHb HATypajbHOH creneHu. JleficTBus ¢ apudMeTHIeCKUMH
' KOPHSIMU HaTypaJibHOHN CTENeHU
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I'EOMETPUA

INOACHUTEJIBHASA 3AIIMCKA

['eomerpusi sBisgercs OAHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BOBMOKHOCTh U3YUEHUS JUCIUTLINH
€CTECTBEHHO-HAYYHON HAIIPaBICHHOCTH U MPEAMETOB TYMaHUTApHOTO IUKJIA.
[lockonbKy  JIOTMYECKOE  MbIlIUIEHHE,  (GOpMHpyeMOoe  MpU  U3YYEHHUHU
00 y4aIOIUMUCST TIOHATUHHBIX OCHOB T€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEP)KIECHUN MPH PELICHUH T'e€OMETPUUYECKUX
3aJa4, YMEHHE BBIBUTAaTh W ONPOBEpPrarb THUIOTE3bl HEMOCPEICTBEHHO
MCIIOJIB3YIOTCSl TIPU PELICHUH 33Ja4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTHU
(puznyeckux 3anad.

Ilesnb ocBOEHMS MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YpOBHE — pa3BUTUE WHJWBUIYaJbHBIX CIOCOOHOCTEH O0OyYalomUXCs MpU
U3YYEHUU TEOMETPUU uepe3 OOECIeuEeHUE BO3MOXKHOCTH IPUOOPETEHUS U
UCIIONb30BaHUsl Oosiee TIIyOOKMX TEOMETPHYECKMX 3HAaHUM U JCHCTBHIA,
CHELM(PUUHBIX TEOMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI'O MPO(HECCHOHATIBHOTO
00pa30BaHus, CBA3aHHOIO C HCIIOJIb30BAHUEM MATEMATHKU.

[TpuoputeTHBIMU 3aadyaMu Kypca T€OMETpUHM Ha YIIyOJEHHOM YpOBHE,
pacIIupsIOMIUMU U YCUIMBAIOLIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacumpeHre mpeiCcTaBiICHUs] O TEOMETPUM KaK 4acTH MHPOBOW KYJIbTYPHI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

(dopMupoBaHuEe NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHUIIUX MaTEMaTHUYECKUX MOJCIAX, TMO3BOJIIONIMX OIUCHIBATh W HM3ydaTh
pa3HbIe ABJICHUS OKPYXKAIOIIEr0 MUPA, 3HaHWE MOHATUIHOIO anmnapara 1o paszieny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (PUIrypax M HMX OCHOBHBIMHU CBOMCTBAMHM, 3HAHHE TEOPEM,
GopMyl M yMEHHE WX NPUMEHATh, YMEHHUS J10Ka3blBaTh TEOPEMbl U HAXOAWUTh
HECTaHJApTHBIE CIIOCOOBI PELLICHMS 3a/a4;

(opMupoBaHUE YMEHUS paclo3HABaTh HA YEPTEkKaX, MOJIEISIX U B PEAIbHOM
MUpE MHOTOTPaHHUKH M Tela BpalleHHs, KOHCTPYHPOBATh T'€OMETPUUECKHE
MO/JIEIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTU aKCHOMATUYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS PO AKCHOMATHKU MPH
IPOBEICHUHN PACCYKICHUH;

dbopMupoBaHue yMEHHUS BIaJIeTh METOAAMH JIOKa3aTelIbCTB W AJITOPUTMOB
pellieHusl, YMEHUS HUX HPUMEHSTh, NMPOBOAMUTH JI0KA3aTEIbHbIE PACCYXKIEHUS B
XO/I€ pEelICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MMPAKTUYECKUM COJIEpKaHUEM,



dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JIOKA3aTelbCTB  MpHU
000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKICHUI U POJIM aKCUOMAaTHKU B IPOBEICHUU
JIeTYKTUBHBIX PACCYKICHHUI;

pa3sBUTHE U COBEPLICHCTBOBAHME WHTEIUICKTYaJIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEW O0Y4YarOIIMXCS, MO3HABATEIbHOM aKTUBHOCTH, UCCIIEAOBATEIbCKUX
YMEHUHN, KPUTUYHOCTH MBIIIJICHUSI, UHTEpECa K U3YUYEHHUIO0 FEOMETPHH;

¢dbopmMupoBaHue (PYHKIIMOHATBHOM T'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUM:
YMEHHUsI pPACTO3HAaBAaTh IMPOSBIICHUS TEOMETPUUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTYalUsX U MPHU U3YYCHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBIECHUS 3aBUCHUMOCTE W  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHMSI PEANBHBIX CUTYallMi, HCCIEAOBAaHUS TOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNU OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBusoTcs: «lIpsMble W MJIOCKOCTM B  IPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpamieHus», «BekToppl ©W  KOOpIHUHATHI B
MIPOCTPAHCTBEY, «JBI)KEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeGoBaHHME «yMETh OIEPUPOBATH
HNOHATHUAMMY», PEJICBAaHTHBIMU T'€OMETPUU Ha YIIIYyOJIEHHOM ypOBHE OOY4YEeHMs B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEpPKATEIbHBIM JTMHHUAM y4eOHOTO Kypca, a
(GopMUpOBaHUE  JIOTMYECKUX YMEHUW  pacmpenensercs He  TOJbKO 110
COJIEpPKaTeNIbHBIM JIMHUAM, HO U 10 TojgaM oOyueHus. ConepikaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
IpOrpamMMbl, pPacHpele€HHbBIM MO rojaM OOYYEHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLMUIHAIBHBIM BOIPOCaM 00 y4aroIIHeCs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
TE€OMETPUICCKUMHU TTOHATUSMH U HaBBIKAMU TIOCJIEIOBATENLHO U MOCTYMATENbHO, C
COOJIO/IEHNEM MIPUHIIUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YJarOMIUXCsl, PACUIUPSA U YTITyOIss
e€, 00pasysi MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon K M3y4EHUIO TE€OMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3natb  ycnoBusi s auddepeHuuanuu  00y4deHus, IMOCTPOEHUs
WHANBUAYAIBHBIX 00pa3oBaTENbHBIX MpOrpaMM, 00eCneduTh yriryOJIEHHOE
M3Yy4EHHE T€OMETPUH KaK COCTABIIIONIEH yueOHOro npeamera « MaTemMaTikay;

HOJTOTOBUTHh OOYYaIOMIMXCS K HPOAODKEHUIO H3YYEHHsSI MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiedt mnpodeccuun, odecrednBas MPEEeMCTBEHHOCTh MEXKIY
o0MM 1 npoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHoro kypca «l'eoMeTpusi» Ha YIIIYOJIEHHOM YPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 xmacce — 102
yaca (3 gaca B HEJIE0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE  MOHATHS  crepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacronoXeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJbHbIE M CKpenuBaromuecs mnpsMble. [Ipu3Hakm CKpenmBarOmmxcs
npsMbIX. [lapamienbHOCTh NPSIMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE: MapalieIbHbIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1uockoctu. IlapamiensHoe W LEHTPaTbHOE MPOCKTHPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MNapajyIeNbHOTO MPOEKTHUpOBaHUsA. I300paxeHue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IIJIOCKOCTH, CBOMCTBA napajjIeIbHbIX IJIOCKOCTEH. [Ipocrenue
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TETpadAp, MapauleenuIie],
MMOCTPOEHHUE CEYEHUI.

IlepnieHIUKYJIAPHOCTD NPAMOW U INIOCKOCTH: NEPIEHAUKYIIAPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK TEPIECHIUKYJSIPHOCTH IIPSIMOM M IUIOCKOCTH, TeopemMa O IpsSMOU
NEPIEHIUKYJIISIPHON IJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM 110  TUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTD.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: MpU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IJI0CKOCTEN. Teopema 0 TpEX NMEePIEeHANKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, JUHENHBIM YroJl ABYTPAHHOIO yria. TpEXrpaHHBIA U MHOTOI'PAHHBIEC YIJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOiCTBa IUIOCKUX U
JIBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuK#

Buapsl MHOTOIpaHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
pu3Ma, IpsAMas 1 HaKJIOHHasl MPU3Mbl, OOKOBAasi U MOJIHASI TIOBEPXHOCTh MPU3MBI.
[lapamnenenunen, OpsAMOYrOJAbHBIM — IapajuICNICNIMIE] W €ro  CBOMCTBA.
Kparyaiimne myrm Ha TIOBEpXHOCTM MHOTOrpaHHHKA. Teopema DJinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamupa: n-yrompHas mnupamuia,
npaBWwibHAas M yceu€HHas nupaMmuibl. CBolicTBa pédep M OOKOBBIX TIpaHel
NPaBUJIBHOM NHUpaMuabl. [IpaBuibHBIE MHOTOTrpaHHUKHW: NpPAaBWIbHAS IpU3Ma U



IPAaBWIbHAS NHUPaMHJA, IpaBUIbHAs TPEYrojibHAas IHpPaMHUIAa W IIPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBineHne O NPaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 5371€MEHTOB MHOTOTPaHHHUKOB: pEOpa, JMAaroHaid, VIJIbL
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH NPSIMOW MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSMON TPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TEOpEMA O TIOMAA YCEUEHHON MTUPAMU/IBI.

CummeTrpuss B IPOCTPAaHCTBE. DJIEMEHTBl CUMMETPUM  IPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
napajuleJenuIiela, CUMMETpUs NPABUIIBHBIX IIPU3M, CUMMETPHS IPABHIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHANPABJICHHBIE M  IIPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHME BEKTOpa Ha
yucio. CBOMCTBA ClI0XKEHUsI BEKTOPOB. CBOWCTBA YMHOXEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamtenenunena. TeopemMa O pPas3loOKEHUU BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrospHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. KoopaunHarsl Bektopa. CBsA3b MEXAYy KOOpAWHATaMHU BEKTOpa H
KOOpAMHATaMU TOYEK. YTOJN MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuueckas TOBEPXHOCThb, OOpa3yrone TmnoBepxHocTed. Tema BpameHus:
MUTUHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3auMHoe pacmonoxeHue
cheppl W IUIOCKOCTH, KacaTelbHas TIUJIOCKOCTh K cdepe. M3oOpaxkenue Tten
BpaIleHusT Ha TUIOCKOCTH. Pa3BépTka nunmmHapa u koHyca. CumMmerpusi chepbl u
miapa.

O6bEM. OcHOBHBIC CcBOWCTBAa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeAcTBus u3 He€. OObEM mpsMod U
HAKJIOHHOW MPU3MBbI, TWIMHAPA, TUpaMUbl U KoHyca. O0OBEM I1apa U 1MI1apoBOroO
CErMEHTA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHAP, OINHCAaHHAas OKojo IwiuHapa. I[lepeceuenue cdepsl u  1mapa c
miockocThio. Kacanue mapa u cdepbl miockocThio. [loHATHE MHOTrOrpaHHUKAa,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpallCHUSI.

[Inomaas MOBEPXHOCTH LWIMHJpA, KOHYyca, IUIOMAaAb cPepbl U €€ YacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHrii MHOTOTPAHHUKOB U TE€JI BPAILICHUS: CEUCHUS LIMIIMHAPA
(mapanienbHO U TEPHEHIUKYISIPHO OCH), CEUECHHs KOHyca (MmapauiesibHbIC
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIIMHY), CEUYCHHUS 111apa, METObl TOCTPOEHUS
CEUYEHUI: METOJ CIEI0B, METOJ BHYTPEHHErO0 NMPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYILEHN TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuy HaJa BEKTOpamHu. BekTopHoe
YMHOXEHUE BEKTOpOoB. (CBOICTBa BEKTOPHOro yMHOXeHUs. IIpsmoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIICHUH TE€OMETPUUYSCKUX
3a/1a4.

JIBUKeHUs] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOGmue cBoiicTBa JBWKEHUH. Bujbl JBMXKEHUM: TMapaUlebHBIA IePEeHOC,
LEHTpaJbHAsl CHUMMETpPHS, 3€pKaJibHasi CHUMMETPHUsS, IOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxkaanckoe BociMTaHue:

c(OpMUPOBAHHOCTH TPAXKITAHCKON O3ULIMK 00YyJarOIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO0  YJ€Ha  POCCHMCKOro  OOIIecTBa,  NPEICTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH,
IpoIeayp TPaKAaHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMEHHUe
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
GYHKIIUAMY ¥ HA3HAYCHHUEM;

2) naTpMoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATHKOB U POCCUICKONM MAaTEMATUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE 3THX JOCTHXKEHHMM B JIPYrUX HayKaX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
IPUMEHEHUEM JOCTW)KEHUW HAyKd W JEATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUN, PaCCyKIEHUN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocmUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAHWE LEHHOCTU TPYNOJIIO0uUs, HHTEpec K
paznuyHbIM  cepam  MpodecCUOHATLHOM  JIEATEIbHOCTH,  CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPHIOKEHUSMH, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTreMaTHUYeCKOMY  OOpa3oBaHUI0 U



caM0o00pa30BaHUIO Ha MPOTSHKEHUHM BCEU JKM3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-YKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUATILHON
Cpelbl, 0CO3HAHME III00aJIbHOTO XapaKTepa dKOJOTMYSCKUX MPOoOJIeM, OpUCHTAITHS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaroIlel cpeibl, IJIaHUPOBAHUE TIOCTYIIKOB M OIIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu W  OOIIECTBEHHOM  NPaKTHUKHU, [OHUMaHUE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUSL W 3HAYUMOCTH JUISI PA3BUTHUSL LIMBWIM3AIMU, OBJAJEHUE SI3bIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
VH]JIUBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUM MEXAYy TMOHATUSIMU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JJIs1 000OIIEHUSI U CPAaBHEHM S, KpUTEPUH MTPOBOIMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (HOpMyaMpoBaTh W  MPeoOpPa3OBBHIBATH  CYKIICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONECHUSX U YTBEP)KICHUSX, MPEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUHN 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MAaTEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOIO), BEICTPANBATh apryMEHTAIUI0, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BbIOMpaTh croco0 penieHus ydeOHOM 3agadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHHs, BBIOMpaTh HauboJee MOAXOMAUUMH ¢ y4d€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBrbie ucciienoBaresbCKue 1eiicTBHUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (hOPMHUPOBATH THUIOTE3Y, APryMEHTUPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATH OOOOIIEHUST W BBIBOJBI MO pE3yJibTaTam
NPOBENEHHOTO  HAOJIONEHUS, WCCIEAOBaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCa, a TakKXKe BbIABUTATh
MPEATNOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JACPUITUTH WH(DOpPMAIIUY, TaHHBIX, HEOOXOMAMMBIX JIJIT OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETHPOBATh WHOOPMAIHMIO PA3TUYHBIX BHIIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HeJIIMU  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHs IO XOAY PELICHUS 3aauH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jie¢ OOCYXKICHHS 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKIAae€MOW TEMBl,
npoOJieMbl, pelIaeMoil 3aiadyd, BbICKa3bIBaThb WJEH, HAIllEJICHHbIE HA IIOUCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupoOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, HKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJIbLHbIE YUeOHbIE 1eHCTBUSA
Camoopranmzanmus:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4€TOM HMEIOUTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP0J1b, SMOIHOHAJIbHbI HHTEJJICKT:

BIIQJICTh  HABBIKAMU  TIO3HABATEIbHOM  pedJieKCMH  KaKk  OCO3HaHUs
COBEPIIAEMBIX JCHUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crocobamMu CcaMOINpPOBEPKH, CAMOKOHTPOJIA Tpollecca W pe3ysibTaTa peuieHus
MaTeMaTHUYECKOM 3a/1auu;

MpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]a4H,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTUXKEHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESTeIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M KMCHOJ30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JeSITEeNbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeaeisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUA C APYrMMU 4YI€HAMU KOMAaHJbl, OLICHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUpPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU TMOHATHSIMU CTEPEOMETPHH TIpU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCUOMBI CTEPEOMETPHUM M CIICJICTBUS M3 HUX MPU PEHICHUU
reOMETPUYECKUX 3a/1a4;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MIJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh MOHSTUSMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBI3aHHBIMU C MHOTOI'paHHUKAMMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJbl MHOTOI'PAaHHHUKOB (IIpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KJaccU(UIMPOBATL  MHOTOTPAHHMKH,  BbIOMpass  OCHOBaHMS  JJIA
KJIacCU(UKaIUY;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMHU, CBSI3aHHBIMM C  CEUYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJHATH napajuieJIbHOE, LEHTPaIbHOE U OpPTOTrOHAJILHOE
MPOCKTUPOBAaHUE (PUTYp HA IJIOCKOCTb, BBIMONHATH M300pakeHUs! QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB PA3JIMUYHBIMH METOJAaMH, BBITIOIHATH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOUIAJAM  TOBEPXHOCTEM  MHOTOIpPaHHUKOB  (Mpu3Ma,
nupamMuzia), TCOMETPUIECKUX TeIl C TPUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
urypsr;

e CBOOOJHO OINEPUPOBATh MOHSATUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMU;

e pemaTrh 3aJaud Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH W
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEICTBA M  JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIC CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJIEKaTh, NPEOOPaA30BBIBATH W HHTEPIPETHPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, NPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TMOJIYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh pEaIbHbIE CUTYAIlMU, MPUMEHSATh W3yYEHHBIC MOHSTHUS B
mpoIecce IMOMCKAa  PEIICHHS  MaTeMaTH4ecKd  CcHOopMyIMpOBaHHOU
poOJIeMBbl, MOJIETUPOBATh PEATbHBIC CUTYallMH Ha S3BIKE T'€OMETPHH,
MCCIEA0BaTh MOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM T'€OMETPHUYECKUX
MOHATUM U TEOpeM, ammapara aiareOpbl, periarh MPAKTUYECKUE 3aJlayuu,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM 4YacTu (pyHJ1aMEeHTa Pa3BUTHS TEXHOJIOTHIA.

K xoniry 11 kiacca oOydaromuiicss Hay4YnuTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBA3aHHBIMH C LUJIUHIAPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJIyYEHHS;

OIEpPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIaMU BPAILICHUS: IIUIMHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaILlCHUs;

KJIAaCCU(ULIMPOBATH B3AMMHOE PACIOJIOKEHUE CPepbl U MIOCKOCTH;
BBIYHCIISATh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHHMKOB WM TEJI BpaICHHS,
O0BEMBI U TUIOMIAIA MOBEPXHOCTEW MHOTOIPAaHHUMKOB W TeJl BpalCHUS,
reOMETPUYECKUX TN C TPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OMNEPUPOBATh MOHATUSMHU, CBS3aHHBIMH C KOMOWHAIUSIMU Tell
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsbl, cepa, BIUCAaHHAS B MHOTOTPAHHUK HIIM TEJO
BpalllCHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXIY IJIOAAIMU MOBEPXHOCTEW U 00bEMAMHU
MOTOOHBIX TEI;

n300pakaTh H3ydaeMmble (QUTYpHl, BBIMOIHATH (BBIHOCHBIC) TUIOCKHE
YEpTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUSI TEJ BPAILLICHUS;

U3BIIEKaTh, HMHTEPIPETUPOBATH W NPEoOpa3oBbIBaTh HWH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TNPEICTABICHHYIO Ha
YyepTexax U PUCYHKaX;

CBOOO/IHO OMEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
peliaTh TeOMETPUUYECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJTHO OMEpPUPOBATH TOHATUSMHM, CBSI3aHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBIMOJIHATh HM300paXEHUS MHOTOTPAHHUKOB M TEJ BpalleHUS TIpU
MapajjieIbHOM  NEPEHOCE, LEHTPATbHOW CHMMETPHUM, 3€PKaIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT NPSAMOH, Mpeodpa3zoBaHusl 0100
CTPOUTh CEYEHUsI MHOTOTPAHHUKOB M TEJI BPALLEHUS: CEUCHMS LUIMHApA
(mapaensHO M NEPIEHIUKYISIPHO OCH), CEUEHUs KOHYyca (MapalyiesibHbIe
OCHOBAHHUIO U MIPOXOASAIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;
UCIOJIb30BaTh METO/ABl MOCTPOCHUSI CEYEHWMH: METOJ| CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEHN TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKIACHHUS;

NPUMEHATh T€OMETPUUYECKUE (PAKTBI sl PEIIeHHs] CTEPEOMETPHUUYECKHUX
3aa4, MPEANOIAralolliuX HECKOJIBKO WIaroB pELIEHUs, €CIU YCIOBUSA
NPUMEHEHUS 33J]aHbl B SBHOM U HESIBHOU (pOpME;

pemare 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOILUEHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

IIPUMEHSTh  IIOJIYYEHHBIE  3HAaHMS  HA  IPAaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHS, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajlbHbIE CUTYallUd Ha SA3BIKE I'€OMETPUM, HUCCIEAOBATh IOCTPOCHHBIE
MOJENM C MCIOIb30BAHUEM TI'€OMETPUYECKUX TOHATUH U TEOPEM,
anmapata anreOppl, pemarh MPaKTUYECKHE 3aJaduM, CBS3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NMporpamMMsbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacrnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOPGHH@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEHHUE, 000 LueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaau MOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpEHUE, 0606meHI/UIe u 17 9
CHCTEeMaTU3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 8 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHUH

DJIeKTPOHHBIE NG poBbIE
oOpa3oBaTe/bHbIC peCypchl

OcHOBHbIE ITpaBUiIa
n300paxKeHNs Ha PUCYHKE
IUIOCKOCTH, TapalIeIbHbIX
HPSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

[TonaTus cTepeoMeTpun: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpaHcTBO. OCHOBHbBIE
npaBuia U300paxKeHus Ha
PUCYHKE TJIOCKOCTH,
napauieTbHBIX MPSMBIX
(OTpe3KOB), CepeluHbI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

ITonsatus: nepecekarommecs
IIJIOCKOCTH, NIEPECEKAIOIIHNECS
npsimMasi ¥ II0CKOCTb;
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

ITonsTHs: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
npsaMas U 1JI0CKOCTb,
HOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, U300pakeHue
MPOCTEHUINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

buryp, HECyIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIECTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPUN U
HepBbIE CIEACTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AXCHOMEI CTCPpECOMETPUHU U
MEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEPEOMETPUUN U
NIEPBBIE CIIEACTBUS U3 HUX.
Crioco0Obl 3a1aHus IPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHUsI PSAMBIX U
IUIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N300pakeHne ceueHui
MUpaMuIbl, Ky0a U IPU3MBI,
KOTOPBIE MPOXOJIAT YePe3 UX
pEbpa. M3o0pakeHue
repeceyeHust MoJTy4EeHHbIX
IJIOCKOCTer. PackpaiBanue
MOCTPOCHHBIX CEUCHUM Pa3HbIMU
LIBETAMH

https://m.edsoo.ru/EVUE9AZ7J

11

N306pakenne ceueHuit
NUpaMU/Ibl, KyOa U MpU3MBI,
KOTOPBIE TPOXOAAT Uepe3 UX
pEdpa. N3o0pakenne
NEPECCUCHUS MOJTYUCHHBIX

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mockocren. PackpammBanue
MOCTPOECHHBIX CEYEHUI Pa3HbIMU
BETaMHU

12

N306pakenne ceueHuit
MUpaMUIbl, Ky0a U IPU3MBI,
KOTOPBIE MPOXOJIAT YePe3 UX
pEbpa. M3o0pakenne
repeceyeHust MoJTy4E€HHbBIX
IJIOCKOCTer. PackpamBanue
MMOCTPOCHHBIX CEUEHUI Pa3HbIMU
IIBETAMH

https://m.edso0.ru/08LAY6GMF

13

N306pakenue ceueHuit
NUpaMubl, Kyoa U IPU3MBI,
KOTOPBIE MMPOXOJIAT YePe3 UX
pEbpa. N3o6pakenne
NepeceueHus MOTyYEeHHbIX
mockocre. PackpammBanue
MOCTPOEHHBIX CEYEHHI pa3HBIMU
[IBETaMHU

https://m.edsoo.ru/EKWHLAWS84

14

Mertop cienoB AJisi MTOCTPOCHUS
CEeUcCHUN

https://m.edso0.ru/1JO0ON3100

15

Meton cnenoB uist IOCTPOCHUS
cedyeHuii. CBOMCTBA ITEpeCcEeYCHU
IPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

MeTton cnenoB Juisi IOCTPOSHUS
ceuenuii. CBoiicTBa mepeceyeHuit
HNPSAMBIX U IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuennii B
nupaMuje, Kyoe rmno TpémM Toukam

https://m.edsoo.ru/HFW6370QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péopax. Co3aHne BBIHOCHBIX
YepTeKel U 3aluch 11aroB
MOCTPOECHUS

18

[TocTpoenue ceuennii B
nupamMuze, Kyoe mo TpémM Toukam
Ha péopax. Co3aHne BHIHOCHBIX
qepTemeﬁ M 3alliCh 1IaroB
MOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenuii B
nupamuze, Kyoe mo TpémM Toukam
Ha péopax. Co3manne BEIHOCHBIX
YepTEeXKEN 1 3aIUCh 1IAroB
MOCTPOESHUS

https://m.edsoo0.ru/JLAQJNZCX

20

[Toctpoenue ceuenuii B
nupaMue, Kyoe rmo TpéM Toukam
Ha péopax. Co3gaHne BBIHOCHBIX
YepTeKEN U 3aMKCh [1AaroB
MIOCTPOEHUS

https://m.edsoo.ru/XJEZAR5TO

21

IToBTOpEHUE NIITAHUM ETPUH:
Teopema 0 MPONMOPUHUOHATBHBIX
orpeskax. [logobue
TPEYTroJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHNE ITAHUM ETPUH:
Teopema Menenas. Pacuersi B
CEUEHMSIX Ha BBIHOCHBIX
yepTexkax. Mcropus pazButus
IJJAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KouTposnsHasa padora "AKCHOMBI
p p
crepeomerpuu. CeueHus"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

B3anmuoe pacnolioxenne
NPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouecs npsmele.
[Tpu3Haku cKkpenMBarOMIMXCs
npsambix. [lapannensHbie npsMbie
B [IPOCTPAHCTBE

https://m.edso0.ru/TYO90QBHKY

25

TeopeMa o cyniecTBOBaHUHU U
€IMHCTBEHHOCTH MPAMOU
MapaJIeIbHON JaHHON TPAMOW,
MPOXOJAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallel Ha
JIaHHOM TIpsAMoii. JIemma o
NepeCceueHUH NapasiebHbIX
MPSIMBIX IJIOCKOCTbIO

https://m.edsoo.ru/CYUQOMU9K9

26

[TapaienbHOCTD TpEX MPSMBIX.
Teopema o TpEX mapanaenbHbIX
npsaMbIx. Teopema o
CKPEILMBAOIIUXCSI TPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOHCTBA
napajuIesIbHOr O ITPOSKTUPOBAHUSI.
N300pakeHue pa3HbIX GUTyp B
napauiesibHON MPOESKIUN

https://m.edsoo0.ru/03GR50WZV

28

I{enTpanbHas npoekuus. Yroiu ¢
COHAIPaBJIEHHBIMH CTOPOHAMH.
VYron Mmexay npsiMbIMH

https://m.edsoo.ru/Z5FPAG6SHI

29

3aga4yu Ha JOKA3aTEILCTBO U
HCCJeIOBaHUE, CBSI3aHHBIC C
pPacroIoKeHUEM TMPSIMBIX B

https://m.edsoo.ru/7W31C0FG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

IPOCTPAHCTBE

30

[TonsATHSA: NapanIenbHOCTh
MPSIMOM U TIIIOCKOCTH B
npoctpancTBe. [Ipusnak
NapaJyIeIbHOCTH MPSMOKN U
mockoctu. CBoiicTBa
[apajuleIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3a7aun Ha
BBIUHCIIEHUE U J10KA3aTEIbCTBO,
CBSI3aHHBIE C IapaJUIEIbHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOASIIEr 0 Yepe3 TaHHYIO
MPSAMYIO Ha YEPTEKE U
MapajuiebHOT O APYrOi MPSMON.
Pacuér oTHOIIEHNI

https://m.edsoo.ru/1P06R5839

33

[TapamnensHas mpoexkuus,
IPUMEHEHUE NS IOCTPOEHUS
cedeHull kyba u
napayvienenunena. CoiicTsa
napajuieenunen1a u Npu3Msl

https://m.edso00.ru/930T7FLSK

34

[TapannenbHbIE TIIOCKOCTH.
[Ipu3Haku mapayienbHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

Teopema o mapaieIbHOCTU U
€IMHCTBEHHOCTH MJIOCKOCTH,
MIPOXOJAIIEH Yepe3 TOUKY, He

https://m.edsoo0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPUHAJISKALTYIO JAaHHOU
IUIOCKOCTH U CJIEJCTBUS U3 HEé

36

CBoiicTBa napasielbHbIX
IUIOCKOCTEMN: O MapajieIbHOCTH
IPSMBIX IIepeceyeHus Npu
MepeceyeHn ABYX
napaJuieJIbHBIX MJI0OCKOCTElH
TpeThen

https://m.edso0.ru/3KIKV3ROG

37

CaolicTBa napauienbHbIX
IUIOCKOCTEN: 00 0Tpe3kax
napasuieIbHbIX MPAMBIX,
3aKIFOUYEHHBIX MEXKIY
napauieIbHbIMU MJIOCKOCTSIMU; O
IIEPECEUECHNN NIPAMOH C IBYMsI
napauieIbHbIMU MIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Tudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

IToBTOpEHUE: TPUTOHOMETPUS
IPSIMOYT OJIBHOTO TPEYTr OJIbHUKA

https://m.edso0.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
PSIMOYT OJIEHOTO
napaJuiesenurena

https://m.edsoo.ru/HYNIQ7850

41

Brruncnenue 1j1MH OTPE3KOB B
Ky0Oe U mpsMOYTrOJIbHOM
napauiesenunesne

https://m.edsoo.ru/FZBZVVPOEC

42

[Tepnen UK yIIpHOCTh NPAMON U
mockoctu. [IpusHak
MEPIEHANKYJISIPHOCTH IPSIMOKN U
IIJIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[lepnieHIUKYIISIPHOCTD IPSIMON 1
wiockoctu. [Ipusnak
NEPIICHAUKYJIIPHOCTH IIPIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o CyIlIeCTBOBaHUH U
CAUHCTBCHHOCTHU HpHMOﬁ,
npoxo;mmeﬁ qcpe3 TOUKY
MPOCTPAHCTBA U
nepreHANKYJIIPHON K MIOCKOCTH

https://m.edsoo.ru/MWF3MTS4E5

45

[Tinockoctu n
MIEPIICHANKYJIAPHBIE UM TPSIMbIC
B MHOTOT'PaHHHUKAX

https://m.edso0.ru/OKTGKHNSI

46

IIinockoctu n
MePHEHIUKYJISIPHBIE UM TIPSIMbIE
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/S1V9AWIW3

47

[TeprienAMKYIAp U HAKIIOHHASL.
ITocTpoenue neprneHuKyIsipa u3
TOYKHU Ha MPAMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[TeprieHaANKYIAp ¥ HAKIIOHHASL.
[TocTpoenue neprneHuKyspa u3
TOUYKH HA MPAMYIO

https://m.edsoo.ru/21HUD45PR

49

Teopema o Tpéx
neprneHauKyspax (npsamas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
nepreHIuKyJisipax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/IPCG564WN

51

VYroa Mexly CKpelMnBarOIIMMUCS

https://m.edsoo.ru/KAEHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MpAMBIMUA

52

ITouck nepneHauKyIApHbIX
HPSIMBIX C ITOMOIIBIO
NEPIEHIUKYJIIPHBIX IIJIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpToroHanbHOE TPOSKTUPOBAHIE

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, IPAaBUJIbHON ITUPAMMJIBI
C IIOMOILBIO OPTOrOHAJIBHOM
IIPOEKLUU

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPAaBUJILHON ITUPAMMIBI
C IOMOIUIBIO OPTOrOHAJIBHOU
IIPOEKIINHU

https://m.edsoo.ru/T50FUDOQOJ]

56

CummeTpus B IPOCTPAHCTBE
OTHOCUTEJBHO MJIOCKOCTH.
IImockoctu cummeTpuii B
MHOTOI'paHHHUKaX

https://m.edsoo.ru/N77K7ZM8K

S7

[Ipu3Hak neprneHIuKyJIspHOCTH
IPSIMOU U IIJIOCKOCTH KaK
CJIEICTBUE CHMMETPHUH

https://m.edsoo.ru/L9E703U3V

58

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuil OT TOUKH 10
IIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

HpaBI/IJ'HnHBIe MHOFOFpaHHI/IKI/I.
Pacuér paccrosgHuil OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CriocoObI Oy CTUTH
NEPIEHAUKYIISPBl: CHMMETPHS,

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CABUTI TOYKH I10 MapaJlIeIbHON
npsAMOi

61

CrBur 1o HemapanaeIabHON
IPSIMOM, U3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/9OANVFEQE

62

KonTtponeshas padora "B3anmuoe
pacIONOKEHHUE TIPSIMBIX U
MJIOCKOCTEN B MPOCTpaHcTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHUE: YOI MEXIY
NPSMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPUS B TPOU3BOJIHLHOM
TpeyroJjbHHKE, TeopeMa
KOCHHYCOB

https://m.edsoo.ru/SKO9RHWDFQ

64

IToBTOpEHNME: Yyroa Mexny
CKpCHIMBAIOIIUMUCA IPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomerprueckre METOABI
BBIYMCIICHUS yTJIa MEXIY
MPSIMBIMA B MHOT OT'paHHHKAX

https://m.edsoo0.ru/3U40237CK

66

JIByrpanssiii yroa. CBoicCTBO
JMHENUHBIX yTJI0B JBYTPaHHOIO

yria

https://m.edsoo.ru/8H4CYFABOQ

67

[TeprieHAMKYISIpHBIE TIOCKOCTH.
CBoiicTBa B3aUMHO
nepreHaNKY IS PHBIX MII0CKOCTEel

https://m.edsoo.ru/FIHM69NVD

68

IIpu3Hak neprneHIuKyJIIpHOCTH
IIJIOCKOCTEN; TeopeMa O IpsMOi
NIepECEUEHNUs JIBYX IIOCKOCTEN

NEPIEHIUKYJIIPHBIX TPEThEHN

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpsmoyronbHbIH
napajiesenunesn; Kyo;
WU3MEPEHUs1, CBOMCTBA
IPSIMOYT OJIbHOT'O
napajuiesnenunena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nuaroHanu
HIPSIMOYT OJIBHOT'O
napauiejicnumncaia u CJICaACTBUeC
n3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuyecKue u
MPUKIIAJHBIC 33724, CBSI3aHHbIE
CO B3aMIMHBIM PACHOJI0KEHUEM
MPSMBIX U TIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

IToBTOpEHNE: CKpeIMBaOLIIECcs
HpsIMbI€E, MTapajlIeIbHbIE
IJIOCKOCTH B CTAHJAPTHBIX
MHOTr'OIrpaHHHUKaXx

https://m.edso0.ru/TL947D6WK

73

[Tapa napasienbHbIX MIIOCKOCTEH
Ha CKPEIUBAIOIIUXCSI IPSIMBIX,
paccTosiHuEe MEXy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
HPOCTBIX CUTYyaLUsAX

https://m.edsoo.ru/YFWZTOREN

74

Paccrognue ot TO4kU 10
MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/MV5GN48EIM

75

Brlunciienne paccTosiHUNA MEXIY
CKPENTMBAIOIUMHUCS MTPSIMBIMU C
ITOMOUIBIO MEPHEHAUKYJIISPHON

https://m.edsoo.ru/5SW9VI1HMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpaHHbIil yroj, HepaBeHCTBA
JUIsl TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa, Teopemsl
KOCHHYCOB M CHHYCOB JJIs
TPEXTPAHHOIO yIJjia

https://m.edsoo.ru/3XGHNLQ4J

77

DneMeHTHI cepryecKon
TEOMETPHHU: T'€OAe3HUECKIE
JMHUM Ha 3eMJie

https://m.edsoo.ru/HMVTV74CP

78

KonTpomnbHas padora "Yriisl u
paccrosHus"

https://m.edsoo.ru/ARTWZ59YU

79

CucremaTu3anusd 3HaHUU
"MHOrorpaHHHK 1 €ro
SJIEMEHTHI"

https://m.edsoo.ru/VC3UOAKS3B

80

[Mupamua. Buael nupamu.
[IpaBunbHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

ITpusma. IIpsimMas u HakIOHHAA
npusmsl. [IpaBusnbHas npusma

https://m.edsoo.ru/JNDHOOS8EQ

82

[Ipsimoii mapaJjuielienuIes,
IPSAMOYT OJIbHBIN
napaienenumnes, Kyo

https://m.edso0.ru/L8803LZGS

83

Belnykible MHOIOIpaHHUKH.
Teopema Diinepa

https://m.edsoo.ru/B4TOMDU1D

84

BrImykiibie MHOTOT paHHUKH.
Teopema Diinepa. [IpaBunibHbIE U
MONyTIPaBUIIbHbBIC
MHOTOI'paHHHUKHU

https://m.edso0.ru/QOMX9GA1S

85

KontponsHas pabora

https://m.edso0.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpaHHuKn"

ITousitue BCKTOPA Ha IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3zHOCTB BEKTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [TpaBuiio napannenenunena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnoxxenue Bektopa mno 6asucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM MJIOCKOCTH

92 CkansipHOE TpOoU3BeACHUE 1 https://m.eds00.ru/JZ46VNC71
B CIIEHUE yTJIa M€

93 PHMETIEHHE YHIA MY 1 https://m.eds00.ru/IUS196UQP
BEKTOpPaMU B IIPOCTPAHCTBE
o o

94 POCTCIHITTHG Sandiu © 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
[IpocTelimme 3agaun ¢

95 POCTEHIINE Safath 1 https://m.edso0.r/JICWURNGOL
BCKTOpaMHn
o o

96 POCTCHITTHE Sazaiu ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMu
I o

97 POCTEHIIHE ST © 1 https://m.eds00.ru/P3WBWZZSY
BEKTOpaMH
0600

98 HjeHHe 1 cHeTeMaTHEatiA 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUU
O06o0mIeHne 1 cCUCTeMaTH3aALUS

99 B 1 https://m.edsoo.ru/ XXBTFP5WL
3HAHUUN

100 HroroBast KoHTposIbHAS paboTa https://m.edso0.ru/SFGPDWNKO

101 Htorosast KOHTpoJbHAs paboTa 1 https://m.eds00.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102 0O0001IeHnE U CUCTEMAaTH3aIH

3HaHUH

https://m.edso0.ru/931 AWXEK1

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/931AWXEK1

11 KUIACC

Koan4yecTBo 4acoB

Ne HMara JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTHhI

[ToBTOpEHHE TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IPOCTpaHCTBE"

2 Hosropeite Tems! "Cramspiioe 1 https://m.eds00.ru/M6IOBONIT?
POU3BEJCHUE BEKTOPOB
[ToBTOpEHUE TEMBI

3 "Bpruncienue yriia Mexmay 1 https://m.edso00.ru/55KY41LVG
BEKTOPAaMH B IIPOCTPAHCTBE"
[ToBTOpeHue Tembl "Y paBHEHHE

4 MPpSMOU, IPOXOAIIEH Yepe3 1B 1 https://m.edsoo.ru/U20HPUS6W
TOYKHU"
YpaBHEHHME TIJIOCKOCTH,

5 HOpMaJib, ypaBHEHHUE INIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHUE MIOCKOCTH,

6 HOpMaJib, YPAaBHEHHE TIJIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 BektopHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 HHHC? HpIC HEPABEHCTRA, 1 https://m.edso00.ru/54EQ7JOQ8E
JTMHEWHOE MPOrpaMMHPOBAHUE

9 HHHefI Iple HEPEBEneTbe., 1 https://m.edso0.ru/VPKWBB4AA
JMHEWHOE MPOorpaMMHpPOBaHUE

10 AHanuTHYECKHE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacyéra yriia MeX1y IpsAMbIMU B

MHOT'OI'PaHHHKax

11

AHamuTHYECKIE METOIEI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOT'OTpaHHHUKaX

https://m.edsoo.ru/DDXUUAIA5S

12

®opmyJia pacCTOSHHS OT TOYKHU
JI0 TUNIOCKOCTH B KOOPAMHATAX

https://m.edso00.ru/SG451UUG1

13

Haxoxienue paccrosiHuil OT
TOYKH J10 TIJIOCKOCTH B KyOe

https://m.edsoo.ru/8V2N4X1L3

14

Haxoxnenue paccrosiHuii ot
TOYKH J10 IIJIOCKOCTH B
MIPaBUJIILHON MMUPAMHUJIE

https://m.edsoo.ru/lUZ15UU37F

15

KonTponbsHas padbora
"AHanmuTH4eckas reomeTpus’”

https://m.edsoo.ru/SNGI1LGHFM

16

Ceuenns MHOT'OrpaHHUKOB!
CTaHAapPTHBIC MHOI'OI' pPAHHUKH

https://m.edso00.ru/219603NHQ

17

CeueHnst MHOTOT'paHHUKOB!
METOJ CIEI0B

https://m.edso00.ru/52XG02J5B

18

CG‘-I CHU MHOFOFpaHHI/IKOBI
CTaHI[apTHbIe IIJIOCKOCTH,
HepecequI/Is[ Hpi[MBIX nu
MIIOCKOCTEH

https://m.edso0.ru/CUP7TCPXQ

19

[TapannensHpie npsiMbIE U
IJIOCKOCTU: MapaJlIeIbHbIE
cedyeHus

https://m.edsoo.ru/MM69MKRDP

20

[TapannensHble psMBbIE U
IJTIOCKOCTHU: pacy€T OTHOLIECHUMN

https://m.edsoo0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHble IpsAMBIE U
IJIOCKOCTH: YIJIbI MEXIY
CKPCIIMBAOIIUMHU CA ITPAMBIMU

https://m.edsoo0.ru/26EPTM74A

22

[lepnenauKynsipHbIe IPSIMBIE U
IIJIOCKOCTH: CTaHJIapTHBIE Mapbl
MEPIEHANKYJIIPHBIX MIJIOCKOCTEN
U TIPSMBIX, CAMMETPUU
MHOTI'OI'PaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[TepnenauKyIsIpHBIE IPAMBIE U
IJIOCKOCTH: TEOpEMaA O TPEX
MIEPIIEHANKYJIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnienAuKyIIpHBIC TPIMbBIE H
TJIOCKOCTH: BBIYMCIICHUS IJIMH B
MHOTOTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI
JUTS TUTOTIAIEH, COOOPasKEeHUS
noxoous

https://m.edso0.ru/FDRZ0O9G4X

26

[ToBTOpeHue: nnomanu
MHOTI'0YTI'OJIbHUKOB, (pOpMYJIBI
IUIS TLI01a1el, cooOparkeH st
o100us

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHue: mIomanu
MHOT'OYT'OJIbHUKOB, (POpMYJIbI
JUTS TUTOTIAIeH, COOOPaKEeHUS
nogoous

https://m.edsoo.ru/HWHVFNLOO

28

IInomanu ceueHnit
MHOTOIPaHHUKOB: ILIOIIAAN
MOBEPXHOCTEN, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

YacCTH, COOOpakeHUs TOA00US

29

IInomanu ceueHnit
MHOTOTPaHHUKOB: MJIOIAAH
MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpakeHUsl o100Us

https://m.edsoo.ru/SH4ELYING6

30

KonTtponbHas pabora
"IToBTOpEHME: MHOT OI'pPaHHUKH,
CEUEHHUSI MHOI'OI'PAaHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O0Bém Tena. O0bem
IPSIMOYT OJILHOTO
napasuiesenuneaa

https://m.edsoo.ru/6 UXGO0ORC9

32

3agaun 00 yABOCHHH Ky0a, O
KBaJpatype Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpuyuecKre 3a1auH,
CBSI3aHHBIE C 00HEMOM
MPSIMOYT OJILHOTO
napajuieenuneaa

https://m.edso0.ru/ODR6H6TQS

34

[TpuknagHpie 3a1a49u, CBI3aHHbBIE
C BBIYHCIIEHHEM 00BEMa
MPSIMOYT OJILHOTO
napajuieNenurena

https://m.edso00.ru/OSHTIOT1G

35

O0BEM MPAMON TTPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

Crepeomerpruyeckue 3a1auu,
CBSI3aHHBIE C BBIYMCICHHEM
00BbEMOB IIPSIMON TTPU3MBI

https://m.edsoo.ru/AD8HV54A9

37

[MpuknamHbie 3a7a4uu, CBA3aHHBIC
¢ 00bEMOM MPSMOI TPU3MBI

https://m.edsoo.ru/QlYC4F8I1U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruucienrne 005EMOB TeII €
TOMOIIIBIO OMPEAEIEHHOTO
uHrerpaia. O0bEM HaKIOHHON
TIPU3MBI

https://m.edso0.ru/ON585060H

39

Brmaucnenne 00EMOB TeEI C
MTOMOIIIBIO OMPENCIEHHOTO
uHTerpaia. O0bEM MUpaMuUIbI

https://m.edsoo.ru/2CJLCMKS8N

40

®opmyna 06bEMa MUPAMU/IBI.
OTtHomeHne 00bEMOB MUPaMUJL C
00IIMM yTJIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa MUPAMU/IBI.
OTtHouIeHne 00HEMOB MUPAMHUT C
OOIIMM YTJIOM

https://m.edso0.ru/3GO0OAJRNY

42

CrepeoMerpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
HaKJIOHHOW MPU3MBI

https://m.edsoo.ru/7 TR8RHWO7

43

CrepeoMeTpHuyuecKre 3a1a4H,
CBsA3aHHBIC C OGLéMaMI/I
MupaMUu bl

https://m.edso00.ru/SF480DTS6

44

[Ipuknanusie 3a1a4u 110 TEME
"O0BEMEI Tell", CBA3AHHBIC C
00bEMOM HaKJIOHHOW MPU3MBI

https://m.edso00.ru/9SF60YYVX

45

[IpuknaaHbie 3212491 110 TEME
"O0BEMEBI TeN", CBA3AHHLIE C
00BEMOM TTUPAMHUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenue 00BHEMOB.
Brruuciienne pacctossHus 10
TUIOCKOCTH

https://m.edso00.ru/1I39CX0O3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KonTtponwsnas padora "O0bEmM
MHOT'OTpaHHUKA"

https://m.edsoo.ru/XNWZSSJ7P

48

HI/IJ’II/IHJIPI/I‘ICCK&S[ MMOBEPXHOCTD,
o0pa3yromye MUINHAPUIECKON
IIOBEPXHOCTU

https://m.edsoo.ru/7DHKEHEG6

49

Humauap. Ipsmoii kpyrosoi
uwHap. [Tnomans
MMOBEPXHOCTU LMJIMH/IPA

https://m.edsoo.ru/MAVW4KY55

50

Konunueckast moBepXHOCTb,
o0pa3yrome KOHUY eCKOi
noBepxHocTt. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KOHYycCa TIIOCKOCTHIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBAHMU

https://m.edsoo.ru/EOVSHALSL

52

YceuéHHblii KOHYC.
N300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

[Tnomane 60KOBOI MOBEPXHOCTH
U IIOJIHOH MIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9EANE

54

[Tnomaas 60KOBOM MTOBEPXHOCTH
Y TIOJIHOM MOBEPXHOCTH KOHYycCa

https://m.edsoo.ru/9NFAUE3KJ

55

Crepeomerpruueckue 3a1a9u Ha
JI0Ka3aTeJIbCTBO U BEIYHCIICHHE,
MMOCTPOEHUEM CEYEHHI
LWIMHIpa, KOHyca

https://m.edsoo0.ru/QZVH5EXL9

56

CrepeoMeTrpuuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BbIYUCIICHUC,
MOCTPOCHUEM CEUEHU I

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

HWJIMHPA, KOHYCa

57

IIpuknaaHbie 3a1a4u, CBSI3aHHbBIE
C HWIMHIPOM

https://m.edso00.ru/3429ZLHT5

58

HpI/IKJIaILHble 3aJ1a4M, CBA3aHHBIC
C HUINHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue cepsl u mapa ¢
tockocThio. Kacanue mapa u
cdepsl MI0cKoCThIO. B u
n300pakeHue mapa

https://m.edsoo.ru/JFSNB5ZS0

61

[epeceuenue chepsl U mapa ¢
iockocThto. Kacanue mapa u
cdepsl MI0CKOCThIO. Bua n
HM300paKeHHE IIapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsr. [Tmomrans
cdepsl u € yacTei

https://m.edsoo.ru/U8G24BO8H

63

CummMmertpus chepsl U mapa

https://m.edso00.ru/6E6GX0YJS

64

Crepeomerprueckue 3a1a41 Ha
JI0Ka3aTeJIbCTBO U BBIUHMCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
IIOCTPOEHUEM HUX CE€YEHHI
IIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

Crepeomerpruueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUKCIICHUE,
CBSI3aHHBIE cO Cepoii U mapom,
MOCTPOEHUEM UX CEYECHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Ipuknannbie 3aa4, CBA3aHHbIC

https://m.edsoo.ru/XW5LI17A9J]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA
MJIOCKOCTH, BHIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaHJIapTHBIC
noxoous
P

68 a3MMTHEIC KOMOMHAIMH TeI https://m.edsoo.ru/LE7933LXX
BpAIlCHHs 1 MHOTOTPaHHUKOB
3 "T

69 MATITTO TeMe T ieTa 1 https://m.edsoo.ru/PHHL CGS4E
MIOBEPXHOCTH BPAIICHUS
3 "T

70 AAATITIO Teme e H” https://m.edso00.ru/22WPBLTP9
MTOBEPXHOCTH BPAIICHUS
K 3] "T

71 OHTPOIRTA paboTa f e https://m.edso00.ru/33W222M63
MMOBEPXHOCTH BPAIICHHS
O0nBé T 0

72 M LIIHHApa. L eopema o https://m.eds00.ru/1ZN2S6ZMO
00BEME TTPSAMOTO IIIHHIIpA
Brruncnenne 006EMOB TET C

73 MTOMOIIBIO OTPEIeNEHHOTO https://m.edsoo.ru/ACTOMFEMVFE
unterpana. O0bEM KoHyca
II 3] i i

74 JTOTHAIIT DOKOBOM H HOTHOM https://m.eds00.ru/ZY TK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeomMeTpruyecKue 3a/1a4H,

75 CBSI3aHHBIE C BEIYNUCIEHUEM https://m.edso0.ru/709VJYPSC
00bEMOB IIUJIMH]IPA, KOHYCa
[Ipuknaansie 3aaa4u 110 TEME

76 "OO0BEMBI U TIJIOMAIN https://m.edsoo.ru/QXEA9GPVB
ITOBEpXHOCTEN Ten"
0688

77 PEM THIapa I HapoBoro https://m.edsoo.ru/VVV6ONBVZX

cekropa. Teopema 00 00bEMeE



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mapa. [Tnomans chepsi.
CrepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIUMCICHHEM
00BEMOB M1apa, MapoBOTO
CerMEeHTa M IapOBOTO CEKTOPa

78

[TpukiaaHbie 3a1a4M 110 TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM I1apa U MO0
cdepbl. COOTHOMICHUS MEXKTY
TUIOMIAISIMU TIOBEPXHOCTEH U
00bEMaMu HONOOHBIX TE

https://m.edsoo.ru/EZH9GRUEJ]

79

[Tomo6HBIE TENa B MPOCTPAHCTBE.
N3menenue o6bEMa npu
nonobuu. CrepeomeTpuieckue
3aJ]a4u, CBSI3aHHBIC C
BBIUUCIICHHEM 00BEMOB TeN U
IUIOIIAJIEH TTOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTponwsnas padora "[Inomaau
MTOBEPXHOCTH U 00BEMBI
KpyIJIbIX Ten"

https://m.edsoo0.ru/73UODGNYR

81

JIBM>KEHUS IPOCTPAHCTBA.
OTtoOpaxkenusi. JIBimxkenus u
paBeHcTBO (puryp. OGume
CBOMCTBA IBUKEHUHI

https://m.edsoo.ru/RXJ4YW6NA

82

Bunabsl iBUKEeHUN:
napajuiesibHbIN MEPEHOC,
LEHTpaJIbHAsi CHMMETpUS,
3epKajgbHas CUMMETpHS,
IIOBOPOT BOKPYT MPSIMOM

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[IpeoGpazoBanust moao0usl.
[psimast u chepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuyeckue 3agauu Ha
MIPUMCHCHUE IBUKCHHU A

https://m.edsoo.ru/KFDHOMGKZ

85

Kontponbshas padora "BekTopsl
B IIpOCTpaHcTBE"

https://m.edsoo.ru/4F52B11KK

86

O6o6maromee nmopropenue 11
MOHATHUI U METO/IOB Kypca
reometpuu 10—11 kiaccos,
CHCTeMaTH3alus 3HAHUMA:
"[TapannensHOCTh NPSIMBIX U
MJIOCKOCTEN B MPOCTpaHCTBE"

https://m.edsoo.ru/AHVB2NZH9

87

Ob6o6maromiee noropenue 11
MOHATUIA U METOAOB Kypca
reometpun 10—-11 knaccos,
CHUCTEMaTH3aLlHsl 3HAHUM:
"BekTops! B mpocTpaHcTBE"

https://m.edsoo.ru/AQEFPERJO

88

O6o6maromee nmopropenue 11
TOHSTUN U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cUCTeMaTH3alUs 3HAHUM:
"BekTopsl B npocTpaHcTBe"

https://m.edsoo.ru/3NI1JOLN63

89

Ob6o6mmaroniee noropenue 11
MOHATHUI U METOAOB Kypca
reomerpun 10—11 kiaccos,
CUCTEMAaTH3alLUs 3HAHUM:
"O6beM MHOrOrpaHHHuKa"

https://m.edso00.ru/B85S7VDTC

90

Ob6o6maromiee moropenue 11
MOHATUH U METOO0B Kypca

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpun 10—11 kiaccos,
cucTeMaTHu3alus 3HaHUU:
"O0beM MHOTOTpaHHHKA"

91

Ob6o6maromiee nopropenue 11
MOHATHUA U METOAO0B Kypca
reometpuu 10—11 knaccos,
CHCTeMaTH3allusl 3HAHUM:
"[lnomaay moBEepXHOCTH U
00BEMBI KPYTJIBIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o06maromee nopropenue 11
MOHATHUI U METOAOB Kypca
reometpun 10—-11 xnaccos,
CUCTEMaTH3aLNsl 3HAHUM:
"[l1omaay mnoBEpXHOCTH U
00BEMBI KpYIJIbIX TEN"

https://m.edso00.ru/JG1DJ50NK

93

Hrorosas KOHTpoNbHAs paboTa

https://m.edso0.ru/GXZMP89GD

94

Wtorosas koHTpoJbHas paboTa

https://m.edsoo.ru/3J1I74AMY6M

95

[ToBTOpEHue, 00600IICHHE 1
CHCTEMAaTHU3allUs 3HAHHUH

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pa3sutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsutus
CTEpPEOMETPUH KaK HAYKH U €€
POJIb B Pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

Hcropus pa3sutus
CTEpEOMETPHUM KaK HAyKH U €€
POJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.eds00.ru/41 X3XKQOG

99

Ucropus pa3sutus
CTEPEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/4APGHOJY AH

100

Hcropus pa3sutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJOTUH

https://m.edso0.ru/GEJCO734F

101

Ucropus passurus
CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pa3sutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
NMpoBePsIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 0o1ero 06pazoBaHusi
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMH: TOYKA, TIPSIMasi, IJIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIENCTBHS M3 HHUX MPH PEHICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh TOHATUSAMHU: TMapaUIEIbHOCTh M IEPIEHIUKYJISIPHOCTD
' MPSIMBIX U TIIIOCKOCTEN
74 KnaccudumupoBaTh B3aMMHOE PaCIIOIOKEHHE MPSIMBIX W ILIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIA Yroj, I'PaHU ABYTPAHHOTO YIJIa,
7.5 peOpo ABYIpaHHOIO YIJIa, JIMHEHHBIA yrosl ABYT'PaHHOTO yria, I'pallyCHas
Mepa ABYTPaHHOTO yriia
76 OnepupoBaTh MOHSATHSAMH: MHOTOTPAHHHK, BBIMYKIBIA M HEBBITYKIIBINA
' MHOTOTPaHHHUK, SJIEMEHTHI MHOTOI'PaHHUKA, PABUILHBIA MHOTOIPAHHHK
77 Pacno3HaBaTh OCHOBHBIC BHUJBl MHOTOIDAaHHUKOB (TIUpaMuia, IpHU3MA,
' MPSIMOYTOJIbHBIH MapaJienenumnen, Kyo)
KnaccudpummpoBaTh ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 KIIacCH(UKAIUU (BBITYKJIbIC U HEBBIMTYKIJIbIE MHOTOT'PAHHUKH, TTPABUIIbHEIE
MHOTOTPaHHUKH, IPSIMbIC U HAKIIOHHBIEC TTPU3MBI, TTapaJUICIICTTUITIC ThI)
7.9 OnepupoBaTh MOHATUSIMH: CEKYIIAs MJIOCKOCTh, CEYEHUE MHOTOT PAHHUKOB
210 OOBSCHATH MPHUHIIMITEI TTOCTPOCHUSI CEUCHUI MHOTOI'PAHHUKOB, UCIOJIB3YS
' METOJI CJICIIOB
CTpouTh cedyeHHs MHOTOIPAaHHUKOB METOJOM CJIEIOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHME YEPTEKU M3 PUCYHKOB IPOCTHIX OO0OBEMHBIX (bUTyp:
BU/I CBEpPXY, COOKY, CHU3Y
Pemate 3aaum Ha HAXOXKACHHWE TEOMETPUYCCKHX BEIMYUH IO 00pasiam
WIH alrOpUTMaM, IPUMCHSS HW3BECTHBIC AHAIMTHYCCKHE METOIbI IIpU
7.12 pelIEHNH  CTAaHJAPTHBIX MAaTEeMAaTHYECKMX 3a/Jad Ha  BBIYHUCIICHUE
pacCTOSTHUN MEXIy IBYMs TOYKAaMH, OT TOYKH JO TMPSIMOH, OT TOUKUIO
TUIOCKOCTH, MEXKJTy CKPEIIUBAIOIIUMHUCS MPSIMBIMA
Pemate 3aaun Ha HAXOXKACHHWE TEOMETPUYECKHX BEIWYUH MO 00pasiam
713 WIA alTOpPUTMaM, IPHUMCHSSI H3BECTHBIC AHAJIMTHYCCKUE METOABI IPH

pPELIEHNM CTaHAAPTHBIX MaTEeMaTHYECKHUX 3a/1ad Ha BBIYHCICHHE YIJIOB
MEXAY CKPEIIMBAIOMIMMHUCA MPSIMBIMH, MEXAY HPSAMOM M IUIOCKOCTHIO,




MCKAY IJIOCKOCTAMH, ABYTI'PAHHBIX YI'JIOB

Boeraucisite 00bEMBI 1 TJIOMIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,

7.14 NUpaMyuja) ¢ NpUMEHEHHEM (OPMYJ, BBIYUCIATH COOTHOILEHUS MEXAY
MJIOMIASIMU TTIOBEPXHOCTEH, 00bEMaMU TOT00HBIX MHOT OTPAHHIKOB
715 OnepupoBath MOHATHSAMH: CHMMETPUS B IPOCTPAHCTBE, ILEHTP, OChb U
' TJIOCKOCTh CHMMETPHUU, IIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI
W3Bnekats, mnpeoOpa3oBbIBATb M HWHTEPIPETHPOBATH WHOOPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTexkax U puCyHKax
[TpumensaTs TeoMerpuueckue (akThl Ui PEIICHUS CTEPEOMETPUUCCKHIX
7.17 3a7a4, MPEANONararolluX HECKOJbKO IIAaroB pEUIeHUs, €CIH YCIOBHS
MIPUMEHEHUS 3aaHbI B IBHOU Qopme
718 [IpumenaTs mpocTellre NpPOorpaMMHBIE CPEICTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYeCKUX 3a7au
719 [MpuBoaNTE TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHPONE H
' KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPHUH B HCKYCCTBE
[TpuMeHATh TOJIyYEeHHBIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peasibHbIC
CUTyallill U MPUMEHATh U3YYEHHBIE MOHSATHS B MPOIIECCE TIOMCKA PeIleHuUs
MaTeMaTHUYeCKu C(hOpMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PEeasIbHBIC
7.20 CUTyallUM Ha $S3bIKE TE€OMETPUH, HCCIEAOBATh ITOCTPOEHHBIE MOJEIH C
MCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEM, ammapara ajireophl,
pemiatb ~ MpaKTUYECKWE  3a/Jadd,  CBSI3aHHBIE C  HaxXOXJICHUEM
T€OMETPUIECKUX BEITUINH
11 KUIIACC
Kon v
IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBepPsIEeMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl CpeaHEro 0011ero 00pazoBanus
pe3yiabTara
6 I'eomerpus
OmnepupoBath MOHATUSAMU: IMIIMHAPUYECKAsT TMOBEPXHOCTb, 00pa3yrolne
6.1 UWIMHIPUYECKON TOBEPXHOCTH, UWIUHAP, KOHHYECKas IOBEPXHOCTD,
o0pa3yrolye KOHMYeCKOi TOBEPXHOCTH, KOHYC, cheprueckas MoBepXHOCTh
6.2 PacnioznaBath Tena BpamieHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TEJ BpalLCHUs
6.4 KnaccuduiupoBath B3auMHOE pacrojiokeHrue chepbl ¥ IITOCKOCTH
OmnepupoBath MOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
6.5 CerMeHTa, LIapOBOW CJIOH, OCHOBaHHE LIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJIOs1, IAPOBOM CEKTOP
6.6 Beraucisgte 00bEMBI M IUIOMAAM  TIOBEPXHOCTEH TN  BpalleHUs,




reOMEeTPUYECKUX TEN C IPUMEHEHUEM popMyJl

6.7

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy U
OIMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpaleHUs

6.8

BBIYUCISITE COOTHOIICHUSI MEXKTY IUIOMIAIIMHU MMOBEPXHOCTEH U 00bEMaMHu
IMOTOOHBIX TEI

6.9

N3o00paxath u3yyaemble (QUIypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB

6.10

BoimonHATh  (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BHA CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHUS Teil
BpalieHus

6.11

W3Bnekath, HMHTEPHPETUPOBATh U MPEOOpPa3OBbIBaTH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, IPENCTaBICHHYIO Ha
YepTeKax U PUCYHKaxX

6.12

[TpumensaTe reoMerpuueckue (akTbl A PEIIEHUS CTEPEOMETPUUYECKHX
3a/a4, MPEANoJIAralolMX HECKOJbKO WIArOB PEIICHUs, €CIM YCIOBHSA
IIPUMEHEHUS 3a7aHbl B IBHOU Qopme

6.13

OHepI/IpOBaTL IMOHATHEM: BEKTOP B IPOCTPAHCTBEC

6.14

BEITIOMHATE  ACUCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOJKCHHSI BEKTOpPAa Ha YHCIO, OOBSCHSATh, KaKMMH CBOHCTBAMH OHHU
00Jamar0T

6.15

[TpuMeHATH mpaBUIIO MapaiesIenuIeaa Mpu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YO
MEXAYy BEKTOpaMH, CKAJISIPHOE MPOU3BEIEHHE BEKTOPOB, KOJJIMHEAPHbIE U
KOMILJIaHapPHBIE BEKTOPBI

6.17

HaxonuTe cymmy BEKTOPOB M MPOM3BEIEHUME BEKTOpa Ha YMCIO, YIoJ
MEXAY BEKTOPAMHM, CKAISIPHOE NPOU3BEICHHE, PACKIAIbIBaTh BEKTOpP IO
JBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18

3aziaBaTh IJIOCKOCTh YPaBHEHHUEM B 1E€KapTOBOM cucTeMe KOOPIUHAT

6.19

Pematsn HpOCTCfIH.IPIG TCOMCTPUUCCKHUEC 3aJa4M Ha IMPUMCHCHUC BCKTOPHO-
KOOPAWMHATHOI'O MCTOAA

6.20

Pemats 3aJa4u Ha A0Ka3aTCiIbCTBO MATCMATHYCCKUX OTHOIIICHUH U
HaXO0XICHHUEC TC€OMCTPUYCCKUX BCIUYHUH I10 o6pa3uaM WK aJIrOpUTMaM,
IIPUMCHSI A HU3BCCTHBIC METOAbI npu peICcHUH CTaHAAaPTHBIX
MaTEMaTHYCCKHUX 3aJa4

6.21

[IpumeHsTs OpocTEWIIME TPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE€ CUCTEMBI ITPU PELICHUH CTEPEOMETPUUECKHUX 3a7ad

6.22

[IpuBOoaUTH NMpUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEW B IPUPOIAE U
YKU3HU, PaCllO3HABATh MPOSBIECHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

HpI/IMeHHTB IMMOJIYUYCHHBIC 3HAHHA Ha MPAKTUKE: aHAJIMU3UPOBATH PEAJIbHBIC




CUTyallHd U MPUMEHATh U3yYEHHBIE MOHATUSA B MPOLIECCE NOUCKA PEIICHUS
MaTeMaTHYeCKU C(hOpMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PEaIbHBIC
CUTyallMH Ha S3bIKE T€OMETPUM, HCCIEN0BATH IOCTPOCHHBIE MOJAEIU C
UCIOJB30BAHUEM T'€OMETPUYECKUX MOHSATHI M TEOpeM, ammapara aiaredpsl,
pemwiaTh  NPAaKTUYECKHE  3aJaud,  CBSI3aHHBIE C  HAXOXKICHUEM

IreOMCTPUYCCKUX BCIIMYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIeMeHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHbIE MOHSATUSA CTepeoMeTpur. Touka, mpsMmas, IUIOCKOCTb, MNPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMAaTHYECKOM TIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU U
CJIEICTBHUS U3 HUX

7.2

B3aumnoe pacrnosnoxeHre IpsAMbIX B IPOCTPAHCTBE: MepeceKaouecs, napaielbHble
U CKpeliuBamomuecs npsMble. [lapamienpbHOCTh TOPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: NapajjiefibHble MpsSMble B MPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX
NOpSIMBIX, MapajyIeIbHOCTh NPSIMOW M IUIOCKOCTU. YTIJIBIC —COHAIpaBJIEHHBIMU
CTOPOHAMHU, YroJI MEXAY MpSMBIMH B MpocTpaHcTBe. [lapannenbHOCTh IJIOCKOCTEH:
napajuieJibHble TUIOCKOCTH, CBOWCTBAa NapauleNbHBIX IIockocTed. [Ipocteiimmme
MPOCTPAaHCTBEHHBIE (UTYpbl Ha IJIOCKOCTH: TETpasdAp, KyO, mapajuiesenunes,
MOCTPOEHUE CeYEHU I

7.3

IlepneHAMKYISIpHOCTE HPSAMONM W INIOCKOCTH: NEPIEHIUKYJIAPHBIE NpsSIMbIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAIJICIIbHBIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH MPSIMOM M MJIOCKOCTH, TEOpEMa O IPSIMOW NepHeHAUKYISPHON
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY NPsAMON U INIOCKOCTBIO, ABYTPAHHBII
YTOJ1, JMHEWHBINA yroJl ABYTPaHHOrO yria. IlepneHaukyisp U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 INIOCKOCTH, MPOEKIHs (GUTYpHI HA
IJIOCKOCTh. IlepnenauKyIsIpHOCTb IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYJIPHOCTH JBYX
mockocrer. TeopeMa o TpEX meprneHauKyIspax

7.4

[TonsiTHe MHOTOTpaHHWKA, OCHOBHBIC DJJIEMEHTBHI MHOTOTPAaHHUKA, BBIMYKIBIC |
HEBBINYKJIBIC MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. l[lpu3ma: N-yroibHas
npu3Ma, TpaHd U OCHOBAHMS TNPU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
II0JIHAsA TTOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyroiabHbld Napauieenunes u
ero cpoiictBa. Ilupamuaa: Nn-yronpHas nupamuja, rpaHd M OCHOBAHHME IUPAMUJBI,
OoKOBas M TOJHAs MOBEPXHOCTb MHUPAMHIBI, MPaBWIbHAS W yCeUEHHas MHUpaMUAA.
OnemMeHThl MNpu3Mbl W nupamuibl. IlpaBunbHBIE MHOIOTpaHHUKH: IOHSTHE
[IPaBUJIBHOIO MHOTOIPAaHHMKA, IMpaBUJbHAs NpU3Ma U MPaBWIbHAS MNUPAMHIA,
MpaBUJIbHAS TPEYroJibHAS MUpaMUAa U MPaBUIBHBIN TeTpadap, Kyo. Ilpencrasienue o
MpaBUJIbHBIX MHOIOTPAaHHUKAaX: OKTa’Jp, JojeKa’ap u ukocasapyrue CeudeHus
MPU3MBI U TUPAMHUIBI

7.5

CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSAMOM, MIOCKOCTH.
DOneMeHThl  CUMMETpUM B  NUpaMuAax, [apajulelienuienax,  I[PaBUIbHBIX
MHOI'OTpaHHHUKaX

7.6

Bbuncnenre »71eMEHTOB MHOTOIpaHHUKOB: péOpa, auaroHanu, yriel. [lmomaznsb
OOKOBOI MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPAMOI MPU3MBI, IJIOIAb OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTU MPAMOI mpu3Mbl. [Lnommans 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU TPABUIBHON MUpPaMHbI, TEOpEMa O IUIOMIAJAN YCEUEHHOW NHUPaAMUBI.
[Tonstue 06 00bEMe. OOBEM MUPAMHIBI, TPUZMBI

7.7

[TonoGHbie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKY IUIOLAASIMU MOBEPXHOCTEH,
00BbEMaMU MMOT00HBIX TEJ

11 KVIACC

Kon
6

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[{unuHaapruyeckas MOBEPXHOCTh, 00pa3ylole MUINHAPHIECKONH MOBEPXHOCTH, OCh
WIMHIPUYECKOW mMoBepxHOCTH. LumuHap: ocHoBaHHMs W OOKOBas IOBEPXHOCTb,
o0pa3yromias u 0Cb, MIIOMIAIs OOKOBOM U MMOJHOM MOBEPXHOCTH

6.2

Konnueckast nopepxHocTh, 00pa3yrolye KOHMUECKOH MOBEPXHOCTH, OCh U BEPILUHA
KOHUYECKON moBepxHOocTH. KoHyc: OocHOBaHWe M BepiIMHA, oOpasyromas u OCh,
Iom@asr OOKOBOM M TIOJIHOW TMOBEPXHOCTU. Y CEUEHHBI KOHYC: 00pasyromme u
BbICOTAa, OCHOBAaHUA U OokoBas IOBECPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, AMaMerp, MIOMAAb MOBEpXHOCTH cdepbl. B3anmuoe
pacrionoxeHue cdepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOIaab

cdepbl

6.4

N3o6pakenue Ten BpalieHus Ha MIOCKOCTU. Pa3BEépTKa nuImHapa U KOHyca

6.5

KomOuHanuu ten BpaiieHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, O CAHHBIN OKOJIO
cdepsl, chepa, BiucaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHS

6.6

[Monsitue 060 00BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJIFHOTO TTapaJulelienuIieia U ciencTBUs u3 He€. O0bEM MMImMHApa, KOHYCA.
O0BeéM mapa u Iomaab chepsl

6.7

[Togo6HBIe Tenma B ipocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOIAISIMH TOBEPXHOCTEH,
00BEMaMU TOIO0OHBIX TEI

6.8

Ceuenust mwimHApa (mapajulebHO M HEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOJAIIEE YEPE3 BEPIINHY), CEUSHHUS 1apa

6.9

Bektop Ha mnnockoctd M B mpocTtpaHcTBE. ClOKEHHME M BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3joxeHue BekTopa 1Mo TpEM HEKOMIJIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aga4, CBA3aHHbIX ¢ IPUMEHEHHEM
MpaBuUIl AEUCTBUM C BEKTOPAMU

6.10

[IpsmoyronbHasg cucremMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3agaum B KoopAMHATaX. Yroa Mexay Bekropamu. CxansipHoe
NPOU3BEACHUE BEKTOPOB. BBIYMCIEHHE YIJIOB MEXKAY MPSMBIMU U ILIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO IPH PELIEHUU T€OMETPUUYECKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnagenue MeronaMu J0Ka3aTeNbCTB, aJrOpUTMaMU pEIIEHUS 3a]ady;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSMH: OIpeJeNeHue,
aKcuoMa, Teopema, CJEICTBHUE, CBOWCTBO, IpPHU3HAK, J0Ka3aTeNIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; NMPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEP)KAECHUE, NPUBOAUTH HMPHUMEPHI U
KOHTPIIPUMEPHI, HCIOJb30BATh METOJ, MAaTEeMaTHYECKOM HWHIYKIHH;
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKACHUS IIPU PELICHUH 3a/1a4, OLlEHUBATh
1 JOTMYECKYI0 IpaBUIBHOCTh  PACCY)KJIEHUH; yMEHHE  OIEepUpoBaTh
HOHATUSAMU: MHOXXECTBO, MOAMHOXKECTBO, OMEpalliy HaJl MHOKECTBAMU;
YMEHHE  HCIIOJIb30BaTh  TEOPETMKO-MHOXKECTBEHHBIM  ammapaTr s
OIMCAHHUS PEaTbHBIX MPOLECCOB U SIBJICHUH M IPU PEIICHUH 3a]ad, B TOM
qycie U3 pYyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATHUSIMM:
rpad, cBsi3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
U OINHUCBHIBATh rpadpl pa3IMYHBIMU CIIOCOOAMU; UCIOJIB30BaTh I'padbl Ipu

PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHSATHAMH: HATypajbHOE YHCIO, EJN0E YHCIIO,
CTCIICHDb C HCJIBIM ITOKA3aTeCJICEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMOHATIBHBIM ITOKA3aTeNIeM, CTENEeHb C JACHCTBUTENBHBIM IOKa3aTeleM,
JIOFapI/I(i)M qucia, CUHYC, KOCHMHYC W TaHI'CHC IPOU3BOJIBHOIO 4YHCJIA,
OCTaTOK MO MOAYJI0, pPalMOHAJIBHOC YHUCIIO, HUPPALUOHAJIBHOC YHUCIIO,
MHO)KECTBA HATypaJbHBIX, IEJbIX, PALUOHAIBHBIX, JECHCTBUTEIbHBIX
2 YHCEIT; YMEHUE UCIIOIb30BATh MPU3HAKH JICJIMMOCTH, HAMMEHBIINN 00N
JeTUTEIb W HaWMEHblee o0lee KpaTHOe, airoput™ EBkiuaa mnpu
PCHICHUN 3aJad, 3HAKOMCTBO C Pa3JIMYHbBIMH IMO3MIIUOHHBIMU CHCTEMaMH
CUYHCJICHWA; YMCHHC BBIIIOJHATL BBIYUCIICHUC 3HA4YECHUH U npeo6pa3OBaH1/m
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUsl JIPOOHO-
panrOHAJIbHBIX Bpra)KeHPIfI; YMCHHC OIICpupoOBaTh IIOHATUAMMU:

MOCTIEIOBATENIbHOCT, apu(MeTndeckasi Mporpeccus, TeOMEeTpUIEeCcKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAasi TEOMETPUYEcKas MPOrpeccus;
YMEHHE 3a/1aBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C MOMOUIbIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJa, MOAYJIb W apryMeHT
KOMIIJIGKCHOT'O  4YHCJIa, dbopMa  3amUCH  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H aireOpaudveckas); yYMETb
MPOU3BOAUTE apu(METUUECKUE JCHCTBUS C KOMIUIEKCHBIMU YHCIIAMH,
MPUBOJUTH MPUMEPHI UCIOIB30BaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBATh
MOHATUAMM:  MaTpuma 2X2 u  3%3, omnpeaenuTeNnb  MaTpUIbI,

FCOMGTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTCIIA

YMeHHe OIepupoBaTh IOHATHUSAMM: PpALMOHAIBHBIEC, HWPPALMOHAJIBHBIC,
MoKa3aTeNbHbIE, CTEIEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpPaBHEHHUSI M HEPAaBEHCTBA, WX CHUCTEMBI; YMEHHE ONEPUPOBATH
HNOHATUSAMU: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHCHMM W HEPAaBEHCTB, PaBHOCUJIBHOCTb
YpPaBHEHUM, HEPABEHCTB M CUCTEM; YMEHHUE pellaTb YypaBHEHUs,
HEPAaBEHCTBA M CHUCTEMbI C IIOMOLIBIO pa3JIMYHBIX INPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA M CUCTEMBl C IApaMETPOM; IIPUMEHATh
YpaBHEHMs, HEPAaBEHCTBA, UX CHUCTEMbI [JJISl PELICHUS MaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKHU U peabHOM KU3HU

YMeHue omnepupoBaTh IMOHATUAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEPUOIUYHOCTh (PYHKLUHH, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
byHkuMU, SKcTpeMyM (GYHKIUHU, HaubOojblllee U HauMEHbIlee 3HaueHUs
GyHKIMM Ha MPOMEXYTKE, HempepblBHAs (DYHKIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBas U BTOpas MPOU3BOAHASA (QYHKLUHU, T€OMETPUUECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHON, IEpBOOOpa3Has, ONpenenEéHHbIN
MHTErpajl; yMEHME HaxXOIWThb ACUMITOTHI Ipaduka (yHKIUH; yMEHUE
BBIUUCIAITh  IPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTelbHOM K TIpaduky
(GYHKIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3UIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIOJb30BaTh IPOM3BOJHYIO JUIS MCCIEAOBaHUS (DYyHKIUH,
HaxXo/AWUTh HauOOJbIIME M HAaUMEHbIIME 3HayeHWs (yHKUUN; CTPOUTH
rpaduky MHOTOWIEHOB C MCIIOJb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO Ui HAXOXKIEHUS HaWIy4dllero
pelIeHusl B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHX H

du3nYecKnx 3aJadax; HaAXOAUTh IJIOMAAH U 00BEMBI (UTYP C TOMOIIHIO




HWHTCIrpajia; MNpUBOAUTH IMPUMEPBI MATCMATUYCCKOI0 MOACIHMPOBAHHA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIIHS,
KOMNO3uLMsS (QYHKUMNA, JTuHeHHas QYHKUMs, KBaJapaTU4yHas (QYHKIMS,
pannoHanbHAs (QYHKIHS, CTENEHHAas (QYHKIUS, TPHUTOHOMETPHUECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MOKa3aTeslbHas U
norapumudeckas (QyHKIUU; YMEHHE CTPOUTh TpaduKd HIyYSCHHBIX
(GYHKIME,  BBINONHATH  mpeoOpa3oBaHus  rpaduKoB  (QyHKIHA,
UCTIOJIb30BATh I'pauku I M3y4eHHs MPOIECCOB M 3aBHUCUMOCTEH, MpHU
pelIeHHH 3a7ad W3 JPYruX YYeOHBIX NMPEIMETOB M 3ala4 U3 peabHOM
KHU3HHM;, BbIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMH,
UCIIOJIb30BaTh CBOMCTBAa M rpaguku (QpyHKUMHA U pelleHus ypaBHEHHUH,
HEpaBEHCTB W 33Jad C IapaMeTpamH; H300pakaTh HAa KOOPIMHATHOMN

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBBIE 3aJauyd Pa3HbIX TUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JABW)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOrH, 3a7aui U3 00JacTH YHpaBJICHUS JUYHBIMH U CEMEHHBIMU
¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBUIO 3aJa4yd, HMCCIECI0BAThb IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh IIPaBJIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peallbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKU; COCTABIIATH BbIpaXKEHUS,
YPaBHEHMSI, HEPABEHCTBA M UX CHUCTEMBI 10 YCJIOBHIO 3a1a4M, UCCIEA0BATh
IIOCTPOEHHBIE ~ MOZAENM C  HCIOJIb30BAaHMEM  ammapara  anreopsl,

HHTCPHIPCTUPOBATDH I1OJIYY €HHBIN pe3yJibTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apHu(pMeTHdyecKoe, MeAuaHa,
HauOoJblllee U HaUMEHbIIee 3HAUCHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOI0 HabOpa; yMEHHE HU3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMAIUIO, IPEICTABICHHYIO B Ta0/IMILIax, Ha JuarpaMmax, rpagukax,
OTPa)KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHUM; NPEICTaBIATH
UHQOpPMALIMI0O C [OMOIIBIO TaONIMIL M JUarpaMM; HccieaoBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapHUuecKuX
METOJIOB U 3JIEKTPOHHBIX CPEICTB; ITpapUUECcKH UCCIIEA0BAaTh COBMECTHBIE

HaOJII0ICHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U IMHEWHOU perpeccun

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M ClydalHOE

co0 BITUC, BCPOATHOCTDH CJ'Iy‘-IElfIHOFO CO6I>ITI/IH; YMCHHUEC BBIYHCIIATH




BEPOSATHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHATH
GopMyIbl CIOKEHHS M YMHOXEHHsS BEpPOATHOCTEH, (QopMyJy IMOJHON
BeposiTHOCTU, Gpopmyiy bepHymiu, koMOuHaTOpHBIE (aKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHbIX COOBITUH; YMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydaliHasg BEIWYMHA, pACIPEAEIEHUE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKUJAHUE, IUCIEPCHs U CTaHIAPTHOE OTKIOHEHUE
cliyyailHOM  BeNMWYUHBL, (QYHKIUM  paclpelneneHus U IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/leHHii; yMeHne
UCMOJIb30BaTh CBOWCTBA M3YUYECHHBIX paclpeleeHuid Ui pelIeHus 3ajad;
3HAaKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJIBIINX YMCEI, METO/AbI BBIOOPOYHBIX
UCCIIEIOBAaHUN; yMEHHME MPHUBOIUTH MpPUMEPHl IPOSBJIEHUA 3aKOHA
OONBIIMX 4YMCE B MPUPOIHBIX M OOILIECTBEHHBIX SIBJICHUSX; YMEHUE
OIlepUPOBaTh MOHATUSAMM: COYETAaHHE, IEePecCTaHOBKA, YMCIO COYETAHUH,
YUCIO  TepecTaHoBOK; OuHOM  HbIOTOHA;  yMeHHe  NIPUMEHATH
KOMOMHATOpHbIE (DAKTHI M PACCYXIEHUS AJIS PELIeHUs 3a]lad; OLeHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTABJISATH BEPOSATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTAT

YMmenue OIICPpHUPOBATDH IIOHATHUAMMU: TO4YKa, npsamasid, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUI yroji, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MPSIMbIE, MapaUIeIbHOCTh U
NEPHNECHAUKYIAPHOCTE MPAMBIX U HHOCKOCTeﬁ, yroia MeEXay MNpsIMbIMH,
YIoJl MEXKIYy TMpSIMOA M IUIOCKOCTBIO, YroJd MEXAY IJIOCKOCTIMH,
pacCToOdHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHC HCIOJIB30BAaTh MPU PCUHICHUU
3a7jad U3y4yeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHUE OL[€HUBATh
pa3sMepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHYECKue
MOJENNA C IOMOINBIO TIE€OMETPUUYECKUX IOHATHM M BEJIMYUH, peEIlaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3alaun
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YMeHue ornepupoBaTh MOHATUSAMH: IUIOM@AAb (GUTYpbI, 00bEM (GUTYpBHI,
MHOT'OTPaHHUK, IMPaBWIbHBIA MHOTOIPAaHHHUK, CCUCHHE MHOTOIDaHHHUKA,
KyO, mapajulelienuie], npu3Ma, nupamuaa, (GUrypa W IOBEPXHOCTH
BpalleHus, IWIUHIpP, KOHYC, map, cdepa, riomanb cdepsl, MIONIAAb
MOBEPXHOCTH MHUPaMUJbl, MPU3MBbI, KOHYycCa, IWIMHApPA, O00BEM Kyoba,
IpAMOYTOJIBHOI'O Mapajureicnuieaa, IMUupaMuibl, TPU3MbI, LOUIWHIpPA,
KOHYyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHyCa WM MHIMHJpA,

nmapaui€jJbHbIC OCH HWJIKM OCHOBAHHWIO, CCUYCHHUEC I1Iapa, IIJIOCKOCTb,




Kacarouasicst cdepbl, LMIMHAPA, KOHYCa; YMEHHE CTpPOUTh CEUYEHUE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAllCHMs, UX CEYECHMS, B TOM YHCJIE C IIOMOUIbIO IEKTPOHHBIX CPEACTB;
YMEHHE TPUMEHSATh CBOMCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMynHpOBaTH OMpeNeNeHNus U3y9aeMbIX (UTYp, BBIABUTATH THIIOTE3BI O
CBOWCTBAX W MPHU3HAKAX T'C€OMETPUUYECKUX (UTYp, OOOCHOBBHIBATH WU
OMpOBEpPraTb HWX; YyMEHHWE TPOBOJAUTH Kiaccupukanuo ¢GUryp 1o
pasTUYHBIM TPU3HAKAM, BBITIOJIHATh HEOOXOAMMBIC JOMOJHHUTEIILHBIC

MTOCTPOCHUS

11

YMeHHEe  ONepupoBaTh TMOHATHUSIMHU: JBW)KCHHE B  IMPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00US, TOA00HBIE (UTYpHI; yMEHHE
pacro3HaBaTh paBHBIE W MOMOOHBIE (UTYpHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TIPH
peIIeHUH 3a7a4;, HAaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JJIMHA, YTOJ,
IUIOIIaab, 00BEM) MPHU pPEIICHUU 3a]a4 U3 APYTrUX yueOHBIX MPEIMETOB U
U3 peaNbHOM KH3HU; YMEHHE BBIYUCISTH T€OMETPHYECKHE BEITUYUHBI
(muua, yrous, mom@Ab, 00BEM, IUIOMIAb IMOBEPXHOCTH), HCIIOJb3YS
U3y4eHHbIC (OPMYJIBI U METOJBI, B TOM YHCJIC: IUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IIWIMHIpA, TJIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIGHOTO ~ TIapaJUIeNieUIeia, MTUPAMUIBI, TPU3MBI, I[THJIHHIPA,

KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYD
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VYMeHue onepupoBaTh MOHATHUAMM: MPSIMOYIOJIbHAsA CHCTEMa KOOPJAWHAT,
BEKTOp, KOOPIMHATBHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOpPOB,
IPOU3BEJCHUE BEKTOpa Ha 4MCIO, pa3joXEHHE BeKTopa Mo Oas3ucy,
CKaJsIpHOE IIPOU3BEIECHHUE, BEKTOPHOE IIPOM3BEIECHHUE, YOl MEXIY
BEKTOpaMU; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIM M KOOPAUHATHBIA METOJ

JJB peIICHUA TCOMCTPHUYCCKUX 3aad M 3aa4 JIpyrux y‘le6HBIX npeamMeETOB
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YMenue BoIOUpaTh MOAXOIAIIAN METOJ JIJISl PELICHUs 3aa4u; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKU B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
IPOIIECCOB U SIBJICHUH; yMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MIPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTU4YECKON HayKU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsubie u nienbie uncia. [Ipu3Haky JeTMMOCTH IETbIX YHCel
12 Panonaneapie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOM, TIPOLICHTHI,
' OECKOHEYHBIE MTepUOoANIECKUE IPOOH
13 ApudmeTHuecKrii KOpeHb HATypajdbHOH creneHu. [leiicTBus ¢ apupMeTHIECCKUMHU
' KOPHSIMU HaTypaJibHOHN CTENeHU
14 Crernienb ¢ nensiM nokasarenem. CTeneHb ¢ pallmoOHAIbHBIM TToKa3aTeneM. CBoiicTBa
' CTENEHH
15 CuHyc, KOCHMHYC M TAaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTHYHBIC U HATYpaJIbHBIE JIOTaPUPMBI
HelictButenpHble unchaa. Apudmernueckue omnepanud C JICHCTBUTEIHHBIMU
1.7 yrcinamu. [1puGimkEHHBIC BRIYHUCICHUS, IPABIJIA OKPYTIICHUS, TPUKHUIKA M OLCHKA
pe3ylbTaTa BEIYHCICHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHUS U HEPABEHCTBA
2.1 Llenbie 1 1POGHO-paIIHOHATBHEIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 TpuroHoMeTpudecKre ypaBHEHHS
24 [TokazarenbHbIe U TorapuPMUIECKUE YpaBHEHHS
25 L{enbie u APOOHO-pallMOHATBHBIC HEPaBEH CTBA
2.6 HppanmonanbHbIE HEPaBEHCTBA
2.7 [Toka3aresnbHbie U JlorapuMUUECKUe HEpaBCHCTBA
2.8 TpuroHoMmerpruyecKrue HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMu
211 Martpuiia cucTeMbl THHEHHBIX YpaBHeHHH. OTpeaeauTenh MaTPHIIbI
3 @OyHKIUU U TpapUKu




@Oynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzanmHO oOpaTHbIE

3 ¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue GpyHKIUU
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢ynkuuu. Hymun  QyHkumm.
32 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMymMbl ¥ MHUHMMYMBI (yHkuuu. HauOosblliee W HaumMeHblee 3HadeHHE
(GYHKIIMH HA TTPOMEKYTKE
33 CrenenHast (QyHKIMS ¢ HaTypaJbHBIM W IeNbIM TOKaszareiaeM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue QyHKINH, X CBOICTBA U rpaduku
3.5 [TokazaTenbHas u norapupmudeckas GyHKIUH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcumnToTel rpaduxoB ¢yHkiuil. CBolicTBa  (QyHKIMH,
' HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBatenbHOCTH, CIOCOOBI 3aJaHMsI TOCIEI0BATEIbHOCTEN
3.8 ApudmeTrnueckas u reomerpuueckas nporpeccuu. @opmyiia CI0kKHBIX IPOLIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas ¢pynkuuu. [IponsBogHbIe 3eMEHTapHbIX (yHKUINN
[IpumeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HAa4YeHUs! (QYHKIUN Ha
OTpEe3Ke
43 [TepBooOpa3znas. UuTerpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepainuy HaJl MHOXKecTBaMu. [luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD 1 cTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 I'eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHats! u BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
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BEPOATHOCTDBb U CTATUCTHUKA

INOACHUTEJIBHASA 3AIIMCKA

YueOHbiii kypc «BepoATHOCTh M CTAaTUCTUKA» YIIYyOJIEHHOTO YPOBHS
ABJIAETCA NPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca
yrayOnE€HHOTO YpOBHS HA YPOBHE CpeHEro o0Iero oopa3zoBanus. Y4eOHbIN KypcC
npelHa3HadyeH A (pOopMUPOBAHUS Y OOYyYAIOIIMXCSA CTATUCTUYECKON KYJIBTYPHI U
NOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEH KaK MAaTeMaTH4Ye€CKOr0 MHCTPYMEHTA JJist
U3YYCHHS CIIy9allHBIX COOBITHM, BENMWYMH W TiporieccoB. [Ipm m3ydeHum kypca
oOoram@arTcs MPEACTaBICHUsT OO0yJalolUXCs O METOJax  HCCIeIOBaHus
M3MEHYMBOTO MHUpPA, pa3BUBAETCA IOHMMaHHWE 3HAUYUMOCTH U  OOIIHOCTH
MaTeMaTUYECKNX METOJIOB IMO3HAHUS KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmeprkanue y4deOHOrO Kypca HaIpaBI€HO Ha 3aKperieHue 3HaHUuM,
MOJIYYEHHBIX TIPU U3YYEHUHU Kypca Ha YpOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE NPEICTABICHUN O CIydalHbIX BEIMYHMHAX U B3aUMOCBSI3AX MEXKIY
HUMM Ha BaXKHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOLIETO
mupa. B pesynprate y 00ydaromuxcs J0HKHO c(hOPMHUPOBATHCS MPEICTABICHHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIUX MATEMATUYECKUX MOJIENSX, UCIIOIb3YEMbIX
JUISL  ONMMCAHHMS  AHTPOIIOMETPUYECKUX M JeMorpaduyecKuX  BEJIMYUH,
NOTPEIIHOCTEN B PA3JIMYHbIE pPOJA HM3MEPEHUSIX, JJIMTEIbHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUHN U TIPOIECCOB
B oOmiectBe. YueOHBIM Kypc sBIsieTcs 0a30il I OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOAOB, HEOOXOAUMBIX CHEIUATNCTAM HE TOJIBKO MHKEHEPHBIX
CHEUUAIBHOCTEH, HO TAaKXKE COLUHAIBHBIX W TICUXOJIOTMYECKUX, IMOCKOJbKY
COBPEMEHHbIE OOLIECTBEHHbBIE HAYKU B 3HAYUTEIHLHOM Mepe MCIONb3YIOT ammnapar
a”Hanmu3a OoibIIMX AaHHBIX. LleHTpanbHyI0 dYacTh yY4eOHOrO Kypca 3aHHMAET
o0CyXXJlIeHHE 3aKOHa OONbIIMX Yucesl — (YHIAMEHTAILHOTO 3aKOHA IMPUPOJIbI,
UMEIOILIET0 MAaTEMATUYECKYIO (popMann3aiuio.

B cooTBeTcTBHM C yKa3aHHBIMH LEISIMU B CTPYKType ydeOHOro Kypca
«BepoATHOCT, U CTaTUCTUKa» Ha YriayOJEHHOM YpOBHE BBIJIEJIEHBI OCHOBHBIE
coJiepkarenbHble JTUHUK: «CilydailHple cOOBITHUSA M BEPOATHOCTU» U «CiydailHble
BEJIMYMHBI U 3aKOH OOJIBIIUX YHUCETD.

[ToMuMO OCHOBHBIX JTUHUW B Y4€OHBIH KypC BKIIOUYEHBI JIEMEHTHI TEOPHUH
rpagoB M TEOpPUU MHOXKECTB, HEOOXOAMMBIC I TIOJHOIEHHOTO OCBOCHHUS
MaTepuajia JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MAaTeMaTH4eCKUX Y4eOHBIX
KypCOB.

Conepxanue muHuu «CiydallHble COOBITHSI M BEPOSTHOCTH» CIYKHUT
OCHOBOUM Juisi ()OPMHPOBAHUSI TIPEACTABICHUN O pacHpelesicHUd BEPOSTHOCTEH



MEXIy 3HaYEHUSIMH CIIy4allHbIX BeJIMUMH. BakHyl0 4acTh B 3TOU copepxKaTeIbHON
JMHUY 3aHUMAET U3y4eHUE T€OMETPUUECKOr0 1 OMHOMUAIILHOTO paclpeeleHH 1
3HAKOMCTBO C MIX HEMPEPHIBHBIMU aHAJIOTAMH — ITOKa3aTeIbHBIM M HOPMAIbHBIM
pacnpeneneHusIMH.

Tempbl, cBsA3aHHBIC C HEMPEPHIBHBIMH CIYJYalHBIMA BEIIMYWHAMH H
pacipeneneHUsIMUA, aKIEHTUPYIOT BHHUMAaHHE OOYYarolIuxcsi Ha OINHUCAHUM U
U3YYCHUH CIy4YalHBIX SIBJICHUI C TIOMOIILI0 HENMPEephIBHBIX (GyHKINH. OCHOBHOE
BHUMAaHUE YEIAETCS MOKa3aTEeIbHOMY U HOPMAJIbHOMY PacTpe/IeIICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIHHOE W3YUCHUE CBSI3H
MEXIy CIy4allHbIMH BEJIIMYMHAMU W OINHCAHME OTOM CBSI3M C TMOMOIIbBIO
Kod(ppuImeHTa KOppelsMd W €ro BBEIOOPOYHOrO0 aHajora. OTH DJIEMEHTHI
COJIepaHUsl pa3BUBAIOT TEMY «JlMarpaMMbl pacceUBaHUs», U3YUEHHYIO HA YPOBHE
OCHOBHOT'O 001Iero oOpa3oBaHMsl, © BO MHOIOM ONUPAIOTCS Ha CBEJCHUS U3
KYpCOB alreOpbl U T€OMETPUHU.

Emé omun naneMeHT  coiepXaHus, KOTOpPBIM  mpejiaraerci  Ha
O03HAKOMUTEIHHOM YPOBHE — TIOCJIEIOBATEIBHOCTh CIy4allHbIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €AUHUITY BpeMeHH. O3HaKOMIIEHHE C paclpeaeiCHHEM
BEPOSTHOCTEH KOJMYECTBA TAKUX COOBITHMI HOCHUT pPa3BUBAIOIIMNA XapakTep H
SIBJISIETCSl aKTyaJbHBIM I OyIYIIUX aOUTYPUEHTOB, MOCTYMAIOIIMX HA y4eOHbIC
CHEIUATbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TICHUXOJIOTHEH W
YIPABIICHUEM.

Ha wu3ydyenme yuebHOro Kkypca «BeposSTHOCTP M CTaTUCTUKA» Ha
yray0iaeHHOM ypoBHe orBoauTcs 68 vacoB: B 10 kmacce — 34 ugaca (1 udac B
Heznemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ublil rpad, myt B rpade: nukisl U 1enu. CreneHs (BaJICHTHOCTD)
BepiuHbl. ['padbl Ha miockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OIBIThI) U CIIy4ailHble COOBITHS. DI€MEHTapHbIE
coObITUs (Ucx0/bl). BeposATHOCTH clydalHOrO COOBITHS. BIM30CTh 4acTOTHI U
BEpOsATHOCTH  coObITHil.  CrnyyailHble  ONBITBI € PAaBHOBO3MOKHBIMHU
AJIEMEHTApHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TTEpeceyeHue, 00beIMHEHUE, TPOTUBOIOIOKHbIE
coObITHs. JInarpammsel Ditnepa. @opmyia cloKeHUs BEPOSTHOCTEH.

YcnoBHas BEPOSATHOCTb. Y MHOXKEHHME BEPOSATHOCTEW. JlepeBo CllydanHOro
skcnepumenTa. Popmyna noaHou BepostHocTu. Dopmyna baneca. HezaBucumslie
COOBITHSI.

buHapHBIi cydaliHbIN ONBIT (MCIIBITAHUE), YCIeX U Heynada. HezaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX HUCIIBITAHMM 10 TiepBoro ycnexa. [lepecranoBku
u Qaxtopuan. Yuciao coueranuid. Tpeyrompuuk Ilackams. dopmyna OuHOMa
HeroTona.

Cepust He3aBUCHMMBIX ucnbiTaHuK bepuymm. CnyuyaiiHpli  BBIOOp U3
KOHEYHON COBOKYITHOCTH.

CnydaitHass  BenuuuHa. PacnpeneneHue  BepositHocTel.  /Imarpamma
pacnpenenenus. Onepanuu Haj CIIydallHbIMU BeJIMUYMHAMU. buHapHas ciy4yanHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMUANBHOE.

CoBMECTHOE pacnpelesieHHne ABYX CIy4aWHbIX BennuuH. HeszaBucumeble
CIIy4aliHblE BEJIIMYUHBL.MAaTeMaTH4eCKOEe OXUJAHUE CIYYalHOW BEJIUYUHBI
(pacnpenenenusi). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXKUJAHUSA
(cTpaxoBaHue, JoTepes). Maremaruueckoe OXUJaHue OWHAPHOM CIydaiHOM
BEIMYMHBL. MaremMarndyeckoe OXHIAHWE CyMMBl CIIyYaWHBIX  BEIMYMH.
MaremaTnueckoe OXKHJaHUE r€OMETPUYECKOTO u OMHOMMAIILHOTO
pacrpe1eICHU .

Hucniepcust ¥ CTaHAAPTHOE  OTKJIOHEHWUE  CIYYalHOW  BEIMYUHBI
(pactipenenenus). Jlucnepcusi OMHApHOM cydailHOW BeMMYMHBI. MaremaTudeckoe
OKMJIAHUE IIPOU3BENCHUS W JHUCIEPCHS CYMMBI HE3aBHCHUMBIX CIIy4alHBIX
BenuuuH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHWE  OMHOMHAJIbHOTO
pactpeneneHusa. [lucnepcnss M CTaHIAPTHOE OTKIOHEHHE T'€OMETPHUYECKOTO
pacrpeneneHusl.

11 KVIACC



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema bepnymnu. 3akon
OonpmMx  uucen.  BplOOpouHbld  MeTOJ — MccienoBaHuil.  BeiOopouHble
XapakTepucTuku. OLEeHUBAaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpOCTENIINX TUNIOTES C IIOMOILBIO U3YYEHHBIX PaCIpEICICHUN.

HenpeppiBHBIE citydaiiHble BenuuyuHBL [Ipumeppl. @PyHKIUSA TIOTHOCTH
BEPOSTHOCTU paclpeneneHus. PaBHOMEpHOE pacupeneneHue W €ro CBOMCTBA.
3ajaun, NIpUBOIAILME K [TOKA3aTEIbHOMY PaclpeAesICHUI0. 3a/1a4u, IPUBOISIINE K
HOPMAQJIBHOMY  PAacCIpEIEICHUIO. O yHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeJIbHOTO pacipeneseHus], QYHKIUS IIOTHOCTH BEPOITHOCTH HOPMAJIbLHOTO
pacnpeneneHus. OyHKINS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIECIICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH. 3amauu,
IIpUBOAALIME K pacnpeneneHunro Ilyaccona.

KoBapuanusa nByx ciydailHblx BenuuuH. KodapduuueHt nuHeHOU
koppemsauuu. CoBMeCTHbIE  HAOMIOACHHUS JIBYX BEJIMYMH. BbIOOpOUHBIiA
kodddunreHT koppeisiuuu. Paznuune Mexay JTUMHEHMHOW CBSI3bI0 U MPUYHUHHO-
CJIEICTBEHHOM CBsI3b10. JIMHENHas perpeccus, METOJl HANMEHBIINX KBAIPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOAATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(OpMUPOBAHHOCTH TPAXKITAHCKON O3ULIMK 00YyJarOIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO0  4YJ€Ha  POCCUHWCKOro  oOIlecTBa,  MpPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBJICHHM,
IpoIeayp TPaKAaHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMEHHUe
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) IATPUOTUYECKOr 0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATHKOB U POCCUICKONM MAaTEMATUYECKOM IIKOJIbI,
WCIONb30BAaHUE OTUX JOCTIDKEHUN B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKM U JACATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO;

4) 3cTeTHYeCKOro0 BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/lay, PEIICHUN, PacCyKJIECHUH, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM acClleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TPUMEHSATh MaTeMaTUYeCKWe 3HaHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE€ NMHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYydY, OCO3HAHWE LEHHOCTU TPYNOJIIO0uUs, HHTEpec K
paznmuyHbIM  chepam  mpodecCHOHATBLHOM  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTreMaTHUYeCKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HAa TMPOTSHKEHWU BCEH KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpelbl, 0OCO3HAaHUE TJI00AIBHOTIO XapakTepa dKOJIOTHYECKUX MPOOIIeM, OpUCHTALIUS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaroIlel cpeibl, IJIaHUPOBAHUE TIOCTYIIKOB M OIIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu W  OOIIECTBEHHOM  NPaKTHUKHU, [OHUMaHUE
MaTEMaTUYECKOM HayKu Kak c@epbl YelOBEYECKOW JIeATeTbHOCTH, 3TaroB €€
pa3BUTUSL W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMM, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTHUYeCKOM KyJIbTYpOM KakK CpPEACTBOM TIO3HAHUS MHpA,
FOTOBHOCTh OCYHIECTBJISITh TMPOEKTHYHO M HCCIEHOBATEIBCKYIO JEATEIbHOCTD
VH]JIUBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUM MEXAYy TMOHATUSIMU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBaHUS JIJIs1 0000IIEHUSI M CPABHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHMMATh,  (HOpMyaMpoBaTh W  MPeoOpPa3OBBHIBATH  CYKIICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMECHUSX U YTBEPKICHUSX, MpEAJiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUHN 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIMI0, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BbIOMpaTh croco0 penieHus ydeOHOM 3agadu  (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEIICHUs, BBIOMpaTh HauboJee  MOAXOMANUHA C  Yy4ETOM
CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBrbie ucciienoBaresbCKue 1eiicTBHUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO TMMO3HIINIO0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
NPOBENEHHOTO  HAOJIONEHUS, WCCIEAOBaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCa, a TakKXKe BbIABUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JACPUITUTH WH(DOpPMAIIUY, TaHHBIX, HEOOXOMAMMBIX JIJIT OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BUIIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpMAIIUIO, MPEACTaBIATh €€ B paziMuHbIX (opmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCIPUHHUMATh U (POPMYIIMPOBATH CYKJEHUSI B COOTBETCTBUM C YCIOBUSAMH U
HeJIIMU  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHs IO XOAY PELICHUS 3aauH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKIEHHs 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MON TEMBI,
npoOJieMbl, pelIaeMoil 3aiadyd, BbICKa3bIBaThb WJEH, HAIllEJICHHbIE HA IIOUCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, HKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranmzanmus:



COCTaBIIAATh ILJIaH, aJITOPUTM pPELICHUs 33a]lauu, BRIOUpATh CIOCOO PEIICHUS C
y4€TOM HMEIOUTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BIIQJICTh  HABBIKAMHU  TIO3HABATENbHOM  pedieKCUM  Kak  OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crocobamMu CcaMOINpPOBEPKH, CAMOKOHTPOJIA Tpollecca W pe3ysibTaTa peuieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M KMCHOJ30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BUJIBI palOT, JIOrOBapUBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT paboThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUA C APYrMMH 4YJI€HAMU KOMAaH]Ibl, OLIEHUBATh
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUpPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

CBOOOJTHO OIEPUPOBATh MOHATHSAMH: Tpad, MIOCKUN rpad, CBSA3HBIN Tpad,
nyTe B rpade, lenb, LUK, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIY4aHOTO
AKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUSMU: CIyYaWHBIA JKCIEPUMEHT (OIBIT),
cily4yailHOE COOBITHE, DJIEMEHTAPHOE CIy4ailHOE COOBITHE (PJIEMEHTApHBIA MCXO/)
CIIy4ailHOrO  OMbITA, HAaXOJUTh BEPOATHOCTU COOBITUA B  OMNBITaX C
PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSMU;HAXOAUTh U (POPMYyIHUPOBATH
cOoOBITHS:  TepeceueHue, OO0bEAMHEHUE  JaHHBIX  COOBITUH,  COOBITHE,
IPOTUBOMOJIOKHOE JTAaHHOMY, MCIOJb30BaTh AMArpaMMbl DWjiepa, KOOPIHUHATHYIO
OpsIMYIO Ui pelIeHus 3a7ad, MoJIb30BaThCsd (POPMYION CIIOKEHUS BEPOSTHOCTEH
JUTSL BEPOSITHOCTEN JIBYX M TPEX CIy4alHBIX COOBITHIA;



ONEpUpPOBATh  TOHSATUSAMH:  YCIOBHAas  BEPOSITHOCTh,  YMHOXECHUE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JAEPEBO CIy4allHOro HSKCIEpUMEHTA,
HaxXOJUTh BEPOATHOCTH COOBITHMM C MOMONIBIO NpPaBUIA YMHOXEHHS, JepeBa
CIIy4alfHOTO OIIbITa, MCIIOJIB30BaTh (POPMYIy IOJIHOM BEPOATHOCTH, (POPMYITy
baiieca npu pemeHuu 3agad, onpeAessaTh HE3aBUCUMOCTb COOBITUM MO (opMysie U
10 OPraHU3aLMH CIy4allHOTO SKCIIEPUMEHTA;

OPUMEHATh M3yYeHHbIE KOMOMHATOpHbIE (OPMYNbI Ji IEePEUUCTICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITUI CIYy4alHOrO OIbITA, PELICHUS
3aja4 10 TEOPUU BEPOSITHOCTEH;CBOOOIHO ONEpPUPOBATh MOHATUSIMH: OMHAPHBIN
CIIy4ailHbI OMBIT (MCHOBITAHUE), YCIEX W Hey/laya, HE3aBUCUMbIE HCIIbITaHUS,
cepusi MCTIBITAHUN, HAXOJHWTHh BEPOSITHOCTH COOBITHUN: B CEPUU HCIBITAHUU [0
IIEpBOr0 ycliexa, B CEpUM HCHObITaHWW bepHym, B OObITE, CBSI3aHHOM CO
CIIy4ailHbIM BBIOOPOM U3 KOHEYHOIH COBOKYITHOCTH;

CBOOOJHO OMNEpUPOBATh MOHATUSMU: CIy4ailHas BEJIWYHHA, paclpeieeHHue
BEpOSTHOCTEH, aMarpaMma pacrpenelieHus, OuHapHas ciydailHas BeJTUYMHAa,
reOMETPUUECKOE, ONHOMUAIBHOE PaclpeleIICHUE;

OIIEpUPOBATh MOHATUSMH: COBMECTHOE pACHpENEICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TaOJIUIly COBMECTHOTO pacIpeleseHUs ABYX CIydalHbIX
BEJIMYMH JUIA BBIJICICHUS pACIpEICICHUs KAKIOM BEJIMYHHBL, OIPEACICHUS
HE3aBUCUMOCTH  CJIy4allHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IOHSATHEM
MaTEMaTUYECKOT0 0XKMIaHUSI CIy4allHOW BETMYUHBI (pactpeiesieHus ), MPUMEHSTh
CBOMCTBA MAaTE€MaTU4YECKOrO0 OXKHMJIAHWS MNpU PEIICHHH 3a7ad, BBIYUCITH
MaTeMaTHUYeCcKoe 0XKMJlaHue OMHOMHUAIBHOTO U TEOMETPUUECKOT O paclpeieleHU;

CBOOOZIHO ONEPUPOBATH MOHSTUSAMU: JHUCIEPCUS, CTAaHJAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, MIPUMEHATh CBOWCTBA JUCIEPCUU CIYYalHOW BEIUYWHBI
(pacnpeneneHusi) IpU peUICHUH 3a7ad, BBIYUCIATH JUCIEPCUIO0 M CTAHJIApTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHAIILHOTO paclpeaesICHUH.

K konny 11 kacca oOydaroniuiicss HaydnuTcs:

BBIUKCIIATh BEIOOPOUYHBIE XapaKTEPUCTUKHU MO JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTEePUCTUKH TEHEpajJbHOW COBOKYMHOCTH JaHHBIX IO BBIOOPOUYHBIM
xapaktepuctukaMm. OIeHUBaTh BEPOSTHOCTH COOBITUM M TPOBEPSATH MPOCTEHIIINE
CTaTUCTUYECKUE TUITOTE3BI, NIOJIb3YSACh U3YUEHHBIMU PACIIPEACIICHUAMMU;

NPUBOJIWUTH  HpPUMEPbl  3a1a4, NPUBOAAIIMX K  ITOKa3aTeIbHOMY
pacnpeneneHuto, 3a1ad, I[PUBOJALNIMX K HOPMAJIBHOMY  PACIpPEIECIICHHUIO.
OnepupoBaTh NOHATHUSAMHU: (DYHKIMS TIUIOTHOCTH BEPOSTHOCTHU IOKA3aTEIBHOIO
pactipeneneHusi, QyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMaJIbHOI'O paclpeeIeHuUs,
(YHKIMSA MJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeesieHus;

onpeAessATb  KO3Y(PQOUUUEHT  JUHEHHOW  KOppessilud,  BbIOOPOYHBIM
KO3 (OUITMEHT KOPPETSIIUU.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 DneMeHTHI TeopuH rpados 3
) CitydaiiHble OIBITHI, ClTyyailHble COOBITUS U 3
BEPOSITHOCTU COOBITUI
Omnepauuu HaJl MHOXKECTBAMH U
3 coObITUsIMU. CIIOXKEHUE U YMHOXKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSATHOCTb.
HesaBucumble coOBITUS
4 OneMeHTbl KOMOMHATOPUKHU 4 1
Cepuu nocyie1oBaTeIbHBIX UCIIBITAHUN.
) Wcnbrtanus bepraymm. CiyuaitHslit BEIOOp )
13 KOHEYHOM COBOKYIIHOCTH
6 CrnyuaiiHble BEIMYHUHBI U PACIIPEEICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbBbIE

HauMeHoBaHMe pa3iesioB U TeEM (uudpoBbie)
Ne n/m Konrtpoiasnsie | IlpakTnueckue

NMporpaMmmabl Bcero o0pa3oBaTesbHbIE

padoThI padoThI
pecypchbl

3aKOoH OOJIBIIHMX YU CEIT

DneMeHThl MAaTEMaTHUYEeCKOU CTaTUCTUKHI

HenpepriBHbIE cllydaiiHbIe BETMYNHbI

(pacnipezeneHust), MOKa3aTeIbHOE U 4

HOPMAaJIbHOE pacHpeaeieHus

Pacnipenenenue Ilyaccona

CBsI3b MKy CTy4YaHBIMHU BETUYUHAMH

O06o00meHne 1 cucTeMaTH3alus 3HaHU! 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIE NG poBbIE
oOpa3oBaTe/bHbIC PeCypchl

I'pad, cBs3ubIii rpad,
npescTaBIeHUE 3a1a41 €
MOMOIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQO

CrerieHb (BaJICHTHOCTb)
BepumHbl. [1yTh B rpade. Lenu
Y I[UKJIBI

https://m.edsoo.ru/lUXI4HCLA1

I'padsl Ha mutockocTu. epeBo
CIIy4ailHOr0 3KCIepuUMeEHTa

https://m.edsoo.ru/24 XFA5016

Cry4aiiHble SKCTIIEpUMEHTHI
(OIBITBI) M CITy4aiiHbIE
COOBITHSI. DIIeMEeHTapHbIC
COOBITHUS (MCXOIBI)

https://m.edsoo.ru/JIIN2M7PQO

BeposrtHoCTh CitydaifHOro
coObITUs. BeposTHOCTH
COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMU
3JIEMEHTapHbIMU COOBITHSIMU

https://m.edso00.ru/8S3C8YCML

BeposTHOCTS citydaitHOro
coOwITUA. BeposrHocTu
COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, oobenMHEHNE
MHOKECTB U COOBITHH,
MIPOTHUBOIIOIOKHBIE COOBITHS.
dopMmyia CI0KEHUS
BEPOSITHOCTEN

https://m.eds00.ru/183Y3NKOQ

YcioBHAs BEpOSTHOCTb.
YMHOXEHNE BEPOATHOCTEM.
dopMyna yCcIoBHOU
BEPOATHOCTHU

https://m.edsoo.ru/MW5ZFDS3AA

VYcnoBHas BEpOSTHOCTb.
YMHOXEHHE BEPOSATHOCTEH.
®opmyJia yCI0BHOMN
BEPOATHOCTH

https://m.edso0.ru/ORLGTZ9K7

10

®opMyia MOJHOU BEPOATHOCTU

https://m.edsoo.ru/UNX09C5LX

11

®opmyna baiieca.
HeszaBucumeble coOBITHS

https://m.edsoo.ru/NYF9VJI6R6

12

KombunaropHoe npaBuio
yMHOXKeHHUs. [TepecTaHOBKY U
(dakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yuciio coueraHui.
Tpeyronpnuk [lTackans

https://m.edsoo.ru/Y15CS8R20

14

dopmyna bunoma HetoToHa

https://m.edsoo.ru/ABSANVGJH

15

Kontponbshas pabora Nel:
"I'padbl, BEpOATHOCTH,
MHOXXECTBa, KOMOMHATOpUKA"

https://m.edsoo.ru/Q3DKAYADF

16

BuHapHbIil crydaliHbIN ONBIT

(ucnibiTaHKe), yCIIeX U Hey1aya.

HezaBucuMmble UCITBITAHUS.

https://m.edsoo.ru/lIY4T46J06



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

Cepust HE3aBUCUMBIX
WCIBITAaHUH J10 IEPBOTO ycrexa

17

Cepust HE3aBUCUMBIX
WCIBITAHUM 10 TIEPBOrO ycrnexa

https://m.edso0.ru/Q1KT2Y9IU

18

Cepust He3aBUCUMBIX
UcIbITaHui beprym

https://m.edsoo.ru/HIWIZ7FED8

19

CrnyyaitHslii BEIOOD U3
KOHEYHOU COBOKYITHOCTH

https://m.edsoo.ru/\VCL7PSUOX

20

[IpakTueckas padora c
UCIIOJIb30BaHUEM AJIEKTPOHHBIX
TabIUI

https://m.edsoo.ru/NE69MI1ZJO

21

CnyuaiiHas BeIMYUHA.
Pacnpenenenue BeposSTHOCTEN.
Huarpamma pacnpenesieHus

https://m.edsoo.ru/SMFB4W1JM

22

Omnepauyu Hajx caydyalHBIMU
BenuuuHamu. [Ipumepsl
pacupenenennii. buHapHas
ClIydanHasl BeJIMYMHA

https://m.edso0.ru/C6 TDDUNJ8

23

I'eomerpuueckoe
pacnpeneneHue. buHomuanbsHOE
pacnpeneneHue

https://m.edsoo.ru/JTT2F54GL

24

MaremaTu4eckoe OXuJaHHe
CIIy4aliHOW BEJIMYHHBI.
CoBMecTHOE pacnpeencHne
JIBYX CJIIy4alHBIX BEJIMYMH

https://m.edso0.ru/77Z76 Y7KB

25

HezaBucumbie cityyaiiHbie
BennurHbL. CBOMCTBA
MaTEMAaTUYECKOr 0 OKHMIaAHUSA.

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

MaremMaTuueckoe OXKUIaHue
OMHApHOM CITy4aitHOM
BEJIMYNHBI

26

MaremaTtHdeckoe OXXUTaHHE
F€OMETPUUECKOT 0 U
OMHOMHAILHOT O
pacnpeneneHui

https://m.edso0.ru/C6HWOBTQQO

27

Jlucniepcus U CTaHJApTHOE
OTKJIOHEHUE

https://m.edsoo0.ru/BGX67VSNV

28

Jucnepcusi OMHapHOH
CIIy4alHOW BEIUYHUHBI.
CBoiicTBa nucrepcun

https://m.edsoo.ru/HYZZFP2Y7

29

MaremaTHdecKkoe 0XKUTaHHE
MPOU3BEACHUS U TUCIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIIy4aHBIX BEJIMYHH

https://m.edsoo.ru/K52203JU2

30

Jucnepcrsi OMHOMHUAJILHOTO
pactpezaenenus. [IpakTnyeckas
paboTa ¢ UCIoJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUIT

https://m.edsoo.ru/BOWSYV6LT

31

Jlucniepcus U CTaHJApTHOE
OTKJIOHEHU € T'€OMETPUYECKOr O
pacnpeneneHus. .
[IpakTueckas padota c
UCIOJIb30BAaHUEM 3JIEKTPOHHBIX
TabIH1

https://m.edsoo.ru/NSGZU1L92

32

O0001IeHNE U cCUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

Kontponbhas pabora Ne2:
"Ucnbitanus bepnyim.

33 N 1 https://m.edsoo.ru/EZTQ5A060
CJIy‘-IaI/IHLIG BCIIMYUHBI 1
pacnpenenenus”
0600
34 ODIEHHE H CHETEMATHSAI 1 https://m.edsoo.ru/ZEKKZP13J
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KUIACC

KoinyecrBo yacos
Ne Hara JIeKTPOHHBIEe HU(pPOBbIE

Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/n Bcero u3ydeHus | o0pa3oBaTe/IbHbIE PeCypChl

padoThI padoTHhI

HepasenctBo YebnimeBa. Teopema
1 UYeoOrmmeBa. Teopema bepuynm. 3akon 1 https://m.edso0.ru/E25IPS7YZ
OOJIBIINX YUCET

HepasenctBo UeoOrrieBa. Teopema
2 YeoOrmmea. Teopema bepuym. 3akoH 1 https://m.edso00.ru/84DPQY5U5
OONBIINX YHUCEI

HepasenctBo YebninieBa. Teopema
3 UYeoGrmmeBa. Teopema bepuymm. 3akon 1 https://m.edso0.ru/795RTYVP7
OOJIBIINX YUCET

4 Br100pouHBIN METO HCCIICOBAHUM 1 https://m.edsoo.ru/T3HDIU6R5
IIpa eckas paborta ¢
5 paiTiecka pabot 1 https.//m.eds00.ru/79I8IHPHP
MCIOJb30BAHUEM IIEKTPOHHBIX TaOIHII
I'eHepasibHast COBOKYITHOCTD U
ciydaiiHas BIOOpka. 3HAKOMCTBO C
0 .
6 BRIOOPOTHAIMI XapaKTepHCTHRAMI 1 https://m.edsoo.ru/1234058PN

Ornenka CpCAHCTO U AUCIICPCUHN
FeHepaﬂbHOﬁ COBOKYITHOCTH C
IIOMOIIBIO BBI60pO‘IHLIX XapaKTCPHUCTUK

['enepanbHast COBOKYIIHOCTb U

ciyyaiiHas BbIOOpKa. 3HAKOMCTBO C
7 BBIOOPOYHBIMH XapaKTEpUCTUKAMHU. 1 https://m.edsoo.ru/UFS5LUWZX
OrneHka cpeHero u Aucrepcun

reHEePaJbHOM COBOKYITHOCTH C



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

IIOMOUIbIO BBIOOPOYHBIX XapaKTEPUCTUK

OueHrBaHME BEPOSTHOCTEH COOBITHH IO
BBIOOPKE

https://m.edsoo.ru/ZP168PTHI

Cratuctuueckas runoresa. [Iposepka
MPOCTENIUX TUIIOTES € MOMOILBIO
CBOMCTB M3Y4EHHBIX PACIPEIEICHUI

https://m.edsoo.ru/AN2N5VIR1

10

Cratuctuyeckas runoresa. [IpoBepka
IPOCTEHIINX TUITOTE3 C IOMOILBIO
CBOMCTB U3Y4YEHHBIX paclpeeeHUi

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakTnueckas padota c
HCIIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]

https://m.edsoo.ru/ASKODEFOW

12

[Tpumepsl HEMPEePBIBHBIX CIyYaiHBIX
BeMuuH. O yHKIUS TIIOTHOCTH
BEPOSATHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMepHOE pacnipeneneHue.
[Ipumepsl 3a1a4, TPUBOISIINX K
II0Ka3aTeIbHOMY U K HOPMAJIbHOMY
pacrnpeneneHusm

https://m.edsoo.ru/TBYPVV96N

14

CDYHKI_[I/ISI IMJIOTHOCTHU BEPOSATHOCTHU
IMOKa3aTCJIIbHOI'O PACIIPCACIICHUA

https://m.edso0.ru/0TSV4N5GH

15

CDYHK]_[I/UI IMJIOTHOCTHU BEPOATHOCTHU
HOPMAJILHOT'O pacipe/IeeHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBaTeabHOCTh OJUHOYHBIX
HE3aBUCUMBIX COOBITUH. [Tprmep
3a/1auu, IPUBOJAILEH K pacnpeneseHuto
IIyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTnueckas pabota c
WCIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]

https://m.edsoo0.ru/6 XKX4ZT1F



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F

KoBapuanus 1ByX cilydailHbIX BEJIUYMH.

18 https://m.edso0.ru/CLXUTCA37
KoaddunuenT koppensiuun

19 CoBMecTHbIC HAOMONCHMS ABYX https://m.edsoo.ru/HROCOPOZ9
BCIIMYUH
Br10 7

20 BI00OpOUHBIHE KOO pHIHEHT https://m.edsoo.ru/SL2HPVEAB
KOppeIAnun
P N

21 A3IIHHE MEKIY HHHeHIjOH CBABIO H https://m.edsoo.ru/DQ77BBBIP
MPUYUHHO-CJICICTBEHHON CBSI3bIO

22 Jlunelinas perpeccust https://m.edsoo.ru/F2NT3RIIG
I1 0

23 DAKTIHCCKat pabota ¢ https://m.edsoo.ru/I9LGE6B45
WCII0JIb30BAaHUEM DJICKTPOHHBIX TaOJIHI]
HpeI[CTaBJ'IeHI/Ie JOTAHHBIX C IIOMOIIIBO

24 TaOJUI] U Jarpamm, onucaTesibHas https://m.edsoo.ru/JHOWUMG6GV3
CTaTUCTHUKA
0O

25 TIBITEL € PABHOBOIMONKHBIMI https://m.edsoo.ru/XLU9T8DVR
SHGMGHTapHLIMI/I COGLITI/IHMI/I
B i co0 7

26 BIYUCJIICHUC BepOSITHOCTeI/I COOBITHUHU C https://m.edsoo.ru/661M9IPXR
pUMeHEHuEM (HopMyJT
Brruncnenue BepoaTHOCTEN cOOBITHH C

27 MPHMEHEHHEM FPAQUT ECKIX METO/I0B: https://m.edsoo.ru/2WSLLMRF6
KOOpAMHATHAs TIpsMasi, 1€PEBO,
nuarpamma Diiepa
Cray4JaliHbBIE BE

28 JYAQHHDIC BEMAMHBT https://m.edso0.ru/CVIY1CQSA
pacrpeaeneHus
M - -

29 aTeMaTUYECKOe OJKHUJIAHHE CITydaiHOU https://m.edso0.r/FOJOIOKXY
BCIIMYMHBI
MartemMaTuueckoe o aHue CIIy4yalHOU

30 TEMETIIECROC OAUAGRHC CyHarHon https://m.eds00.ru/2Y XDEL4PS

BCJIIMYUHBI



https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS

Kontponwsnas pabora: "BepostHOCT 1

31 " 1 https://m.edsoo.ru/\WS1ILA3US
CTaTUCTHKA
Brruncnenue BepoITHOCTEH COOBITHIA €

32 pUMeHeHueM GopMyJl U rpapuyecKux 1 https://m.edsoo.ru/MFOY8KOZ7
METOI0B
Boruncnenue BepoaTHOCTEN COOBITHH C

33 IIpUMEHEHNEM (pOpMyJT U rpapuuecKux 1 https://m.edsoo.ru/Y ISRD8ASM
METOI0B
CrnyyaiiHble BEINYMHBI U

34 pacnpenenenus. MaTemaTuyeckoe 1 https://m.edsoo.ru/SNAA4YLRK
OKHMJIAHUE CIIy4YaliHOW BEIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble MpeAMeTHBIC Pe3yJIbTaThl 0CBOCHUSI OCHOBHOM
MPoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHEro 001ero 0Opa3oBaHus
pe3yJjbTara
6 Teopust BEpOATHOCTEN U CTATHCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOIUIIBI U TUATPAMMbI
6.2 OnepupoBaTth  MOHATHSAMH:  CpelHee  apu(MeTudyeckoe, MeauaHa,
' HauOoJbIIee, HAMMEHbIIIEE 3HAYEHNE, pa3MaX MaCCUBA YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATUSAMU: CIIyYalHBIM SKCIIEPUMEHT (OIBIT) U CiIydailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIIEMEHTapHBIH HCXO0J) CIy4dailHOro
6.3 ONbITa; HAXOAUTh BEPOSATHOCTM B ONBITAX C PaBHOBO3MOKHBIMHU
CIly4allHbIMHU COOBITHSIMH, HAXOIUTh U CPABHUBATH BEPOSITHOCTH COOBITUH B
M3YYEHHBIX CIy4alHbIX IKCIIEPUMEHTAX
Haxonuth u QopmynupoBaTh COOBITHS: IE€pecedeHHE U OOBEAUHEHUE
6.4 JNAHHBIX COOBITHH, COOBITHE, MPOTHBOMOJIOKHOE JTAHHOMY COOBITHIO;
' MOJIb30BATHCS AUarpamMmamu Jiiepa U GOpMYIIOi CIIOKEHUS BEPOSITHOCTEH
P peLIeHUN 3a]1a4
OmnepupoBaTh MOHATHSMU: yCIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
6.5 HAaXOJMUTh BEPOSTHOCTH C IMOMOIIBIO MpPaBUJIAa YMHOXEHHS, C MOMOIIbIO
JiepeBa CIy4ailHOro OmbITa
6.6 [IpumeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PELICHUU 3a]1a4
OnepupoBaTh MOHSATHUSIMH: HCIBITAHWE, HE3aBUCHUMBIC WCIBITAHHS, CEPUS
6.7 UCIIBITAHUM, yCIeX W HeyJada; HaXOJAUTh BEPOATHOCTH COOBITHI B CEepUH
' HE3aBUCHUMBIX HCIBITAHUW 10 TEPBOrO YcIiexa, HaXOIUTh BEPOSTHOCTH
COOBITHIA B cepuH UCTIbITaHUN bepHymm
6.8 OnepupoBarth  MOHATUSAMH:  CIOy4dalHass  BEJIMYMHA, paCIpeAeIeHue
' BEPOSITHOCTEN, AMarpaMMa pacripe/iesieHus
11 KUIIACC
Kon .
IIpoBepsiemMble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001Iero 0Opa3oBaHus
pe3yJjbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHuUBaTh BEPOSTHOCTH 3HAYEHUU CIIy4yalHOU BEJMYHHBIIO
' pacnpeneneHuIo Wi ¢ MOMOIMIbIO TUarpaMm
5.2 OnepupoBaTh NOHSATHEM MaTEMAaTHYECKOTO  OXUJAHUSA, TPUBOJIUTH




IIPUMEPBI TOr0, KaK IPUMEHSAETCS MaTEMAaTHYECKOE OKHMJIAHHME CIydalHOU
BEIMYMHBI, HAXOAUTh MAaTEMAaTHMYECKOE OXHUAAHUE IO  JaHHOMY

pacrpeneneHuto
5.3 HmeTh npescTaBiieHne 0 3aKOHE OOIBIINX YU CE
5.4 NmeTh mpencTaBiieHrEe 0 HOPMAJILHOM PaclpeieiCHU!




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
6

IIpoBepsieMblii 31eMEeHT COepPKAHUS

Teopust BEpOSTHOCTEN U CTATHCTHKA

6.1

[IpencraBieHre TaHHBIX C MMOMOIIBIO TaOMIl U quarpamm. CpenHee apudMeTHIecKoe,
MeuaHa, HanOoJIblliee U HauMEHbIIIee 3HAYCHHS, pa3Max, JUCIIEPCUS M CTaHJIApPTHOE
OTKJIOHEHH € YHCIIOBBIX HAOOPOB

6.2

CrnyualiHble SKCIIEpPUMEHTHI (OIBITHI) U CIIydallHbIE COOBITUS. DJIEMEHTapHbIE COOBITUS
(ucxonsl). BeposTHOCTH ciy4dailHOro cOOBITHS. BIM30CTh 4YacTOTHIM BEPOATHOCTH
coObITuid. Cry4aifHble ONBITBI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH.
BepositTHOCTH COOBITHI B OIIBITAXC PAaBHOBO3MOKHBIMH 3JI€MEHTaPHBIMU COOBITHSIMU

6.3

Onepanuu  HaJx COOBITHUSMHU: TIepecedeHHue, OO0BbEIUHEHUE, MPOTUBOIMOJIOKHBIE
coObITHs. J{uarpammer Diinepa. @opMysia CIOKEHHS BEPOSITHOCTEH

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpOsSATHOCTEH. JlepeBo  ciayd4alHOro
sKcriepuMenTa. @opMyria moaHoM BeposTHOCTH. HezaBucumbie COOBITHS

6.5

Kombunatopnoe mnpaBuno ymHoxeHus. IlepectaHoBku u daktopuan. Ywucio
coueranuid. Tpeyrompuuk [Tackansa. ®opmyna 6unoma HeroTona

6.6

bunapHblil ciydaliHbI ONBIT (MCIBITAHME), YycOoex W Heydada. HezaBucumble
ncnbpiTanus.  Cepust HE3aBUCHMBIX HCIBITaHUM 10 IepBoro ycmexa. Cepus
HE3aBHCUMBIX UCHbITaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHOcTell. J(marpamma pacnpeneseHus..

[Ipumeps! pacnipenesieHui, B TOM YU CIIe TeOMETPUUECKOeH OMHOMUATBLHOE

11 KUIACC

Kona

HpOBepﬂeMbl M 3JIeMeHT CoAEepRaHusA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YUucnoBple XapaKTEPUCTUKHU CIIy4aWHBIX BEJIMYMH: MATEMaTHYECKOE OXHUIAHUE,
JIACIIEpCHsT U CTaHAApPTHOE OTKJIOHeHHe. [Ipumepsl npuMeHeHus MaTeMaTHYECKOIro
OKMJaHUs, B TOM 4YHCJI€ B 3aJadyax M3 IIOBCEAHEBHOW >XU3HHM. MartemaTtudeckoe
oXujaHue OWHApHOW ClydyalHOW BEIMYMHBL MaTeMaTH4ecKoe OXXHIAHUE CYMMBbI
CIIy4alHbIX BEIMYMH. MaTeMaTuyecKkoe 0KUAaHue U JUCIIEPCUs TEOMETPUYECKOr 0 U
OMHOMHUAIBHOTO pacHpeieIeHHA

5.2

3akoH OOJBIIMX YKCET U €ro pojib B HayKe, mpupoie u obuiectBe. Boidopounslit
METOJ UCCIEeN0BaHNI

5.3

[Ipumepsl  HEnpepbIBHBIX  CAy4YalHbIX BeJWYWH. [loHATME O IJIOTHOCTH
pacrnpeneneHus. 3agadyu, NPUBOISIIKME K HOPMaJIbHOMY pacnpenaenenuto. [Tonstue o

HOPMAaJIbHOM PACHpPENEIECHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnagenue MeronaMu J0Ka3aTeNbCTB, aJrOpUTMaMU pEIIEHUS 3a]ady;
yMeHue QOpMyIHMpOBaTh M ONEPUPOBATH TOHSATHSIMHU: OIpEAeIeHNUE,
aKcuoMa, TeopeMa, CJEICTBUE, CBOWCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; NMPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEP)KAECHUE, NPUBOAUTH HMPHUMEPHI U
KOHTPIIPUMEpPBI, HCIOJb30BATh METOJ, MaTEeMAaTU4EeCKOH HHAYKIHH;
IPOBOJIUTH JOKA3aTEIbHbIE PACCYXKACHUS MIPU PELICHUN 3a/1a4, OLlEHUBATh
1 JOTMYECKYI0 IpaBUIBHOCTh  PACCY)KJIEHUH; yMEHHE  OIEepUpoBaTh
HOHATUSAMU: MHOXXECTBO, MOAMHOXKECTBO, OMEpalliy HaJl MHOKECTBAMU;
YMEHHE  HCIIOJIb30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar s
OIMCAHUS PEATbHBIX MPOLECCOB U SIBICHUM U MPHU PELICHUU 33134, B TOM
qycie U3 pYyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATHUSIMM:
rpad, cBsi3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
U OINHUCBHIBaTh rpadpl pa3IMUHbIMHU CIIOCOOAMU; MCIOJIb30BATh rpadbl MpU

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh TMOHATHSIMHU: HATYypaJbHOE YHCIO, IEJI0€ YHUCIIO,
CTCIICHDb C HCJIBIM ITOKA3aTeCJICEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMOHATIBHBIM ITOKA3aTeNIeM, CTENEeHb C JACHCTBUTENBHBIM IOKa3aTeleM,
JIOFapI/I(i)M qucia, CUHYC, KOCHMHYC W TAaHI'€HC IMIPOU3BOJILHOTO 4YHCIIA,
OCTaTOK MO MOAYJI, paluOHAJIBHOC YHUCJIO, HUPppalUOHAIIBHOEC YHUCIIO,
MHO)KECTBA HATypaJbHBIX, IEJbIX, PALUOHAIBHBIX, JECHCTBUTEIbHBIX
2 YHCEIT; YMEHUE UCIIOIb30BATh MPU3HAKH JICJIMMOCTH, HAMMEHBIINN 00N
JeTUTEIb W HaWMEHbIee oO0lee KpaTHOE, aJropuT™M EBkiuaa mpu
PCHICHUN 3aJad, 3HAKOMCTBO C PAa3/IMYHBIMU IMO3UIITUOHHBIMHU CHCTECMaMU
CUYHCJICHWA; YMCHHC BBIIIOJHATL BBIYUCIICHUC 3HA4YECHUH U npeo6pa3OBaH1/m
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUsl JIPOOHO-
panrOHAJIbHBIX Bpra)KeHPIfI; YMCHHC OIICpupoOBaTh IIOHATUAMMU:

MOCTIEIOBATENIbHOCTh, apudMeTndeckass Mporpeccusi, TeoMeTpudecKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAasi TEOMETPUYEcKas MPOrpeccus;
YMEHHE 3a/1aBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C MOMOUIbIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIUJIEKCHBIE YHCTa, MOAYJIb U apryMEHT
KOMIIJIGKCHOT'O  4YHCJIa, dbopMa  3amMCH  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H aireOpaudveckas); yYMETb
MPOU3BOAUTE apu(METUUECKUE JCHCTBUS C KOMIUIEKCHBIMU YHCIIAMH,
MPUBOJUTH MPUMEPHI UCIIOIb30BAHUSI KOMIJIEKCHBIX YHCEI; ONEepUpOBaATh
MOHATUAMM:  MaTpuna 2X2  u  3X3, onpenenuTesb  MaTpPUIIbI,

FCOMGTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTCIIA

YMeHHe OIepupoBaTh IOHATHUSAMM: PpALMOHAIBHBIEC, HWPPALMOHAJIBHBIC,
MoKa3aTeNbHbIE, CTEIEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpPaBHEHHUSI M HEPAaBEHCTBA, MX CUCTEMbI; YMEHHE OIEpUpPOBaTh
HNOHATUSAMU: TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHMHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHCHMM W HEPAaBEHCTB, PaBHOCUJIBHOCTb
YpPaBHEHUM, HEPABEHCTB M CUCTEM; YMEHHUE pellaTb YypaBHEHUs,
HEPAaBEHCTBA M CHCTEMBl C IIOMOLIBIO pa3JIUYHBIX MPUEMOB; pELIATh
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMbI C IApaMEeTPOM; IPUMEHATH
YpaBHEHMs, HEPAaBEHCTBA, UX CHUCTEMbI [JJISl PELICHUS MaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKHU U peabHOM KU3HU

YMeHue omnepupoBaTh IMOHATUAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEpUOANYHOCTh (PYHKLUHU, OTPAaHMUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
byHkuMU, SKcTpeMyM (GYHKIUHU, HaubOojblllee U HauMEHbIlee 3HaueHUs
GyHKIMM Ha MPOMEXYTKE, HempepblBHAs (DYHKIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBas U BTOpas MPOU3BOAHASA (QYHKLUHU, T€OMETPUUECKUN U
¢u3nyeckuii CMBICI IPOMU3BOIHOW, THepBooOpa3Has, ONpeAeIEHHBIN
MHTErpajl; yMEHME HaxXOIWThb ACUMITOTHI Ipaduka (yHKIUH; yMEHUE
BBIUUCIAITh  IPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTelbHOM K TIpaduky
(GYHKIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHME HCHOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (DYHKIIHH,
HaxXo/AWUTh HauOOJbIIME M HAaUMEHbIIME 3HayeHWs (yHKUUN; CTPOUTH
rpaduky MHOTOWIEHOB C MCIIOJb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh MPOU3BOJHYIO Ui HAXOXKIEHUS HaWIydllIeTro
pelIeHusl B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-PKOHOMHUYECKHX H

du3nYecKnx 3aJadax; HaAXOAUTh IJIOMAAH U 00BEMBI (UTYP C TOMOIIHIO




HWHTCIrpajia; MNpUBOAUTH IMPUMEPBI MATCMATUYCCKOI0 MOACIHMPOBAHHA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIMHA, oOpaTHAs QYHKIIUS,
KoMIoO3uLMs (QyHKUMN, JuHeHas QYHKUMS, KBaJapaTU4yHas (QYHKIIMS,
pannoHanbHAs (QYHKIHS, CTENEHHAas (QYHKIUS, TPHUTOHOMETPHUECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MOKa3aTeslbHas U
norapumMudeckas (QyHKIUU; YMEHHE CTPOHTHh TrpaduKu WU3ydeHHBIX
(GYHKIME,  BBITONHATH  mpeoOpa3zoBaHust  rpadukoB  (QyHKIHIA,
UCTIOJIb30BATh I'pauku I M3y4eHHs MPOIECCOB M 3aBHUCUMOCTEH, MpHU
pelIeHHH 3a7ad W3 JPYruX YYeOHBIX NMPEIMETOB M 3ala4 U3 peabHOM
KHU3HHM;, BbIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMH,
UCIIOJIb30BaTh CBOMCTBA M rpaguku (QyHKUMH 1)1 pelieHusl ypaBHEHHI,
HEpaBEHCTB W 33Jad C IapaMeTpamH; H300pakaTh HAa KOOPIMHATHOMN

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBBIE 3aJauyd Pa3HbIX TUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U 4YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOrH, 3a7aui U3 00JacTH YHpaBJICHUS JUYHBIMH U CEMEHHBIMU
¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBUIO 3aJa4yd, HMCCIECI0BAThb IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh IPaBJONOAOOHOCT pPE3YyJIbTAaTOB; YMEHHE MOIEINPOBATH
peallbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTABIIATH BbIPAXKEHUS,
YPaBHEHMSI, HEPABEHCTBA M UX CHUCTEMBI 10 YCJIOBHIO 3a1a4M, UCCIEA0BATh
IIOCTPOEHHBIE ~ MOZAENM C  HCIOJIb30BAaHMEM  ammapara  anreopsl,

HHTCPHIPCTUPOBATDH I1OJIYY €HHBIN pe3yiibTaT

YMeHue ornepupoBaTh MOHATUSAMM: CpelHee apudMeTHuecKoe, MeluaHa,
HauOoJblllee U HaUMEHbIIee 3HAUCHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOI0 HabOpa; yMEHHE HU3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMAIHMIO, IPECTABIECHHYIO B Ta0/MILax, Ha quarpammax, rpadukax,
OTPaKaIOIIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBIEHUMN; MPEACTABIATH
UHQOpPMALIMI0O C [OMOIIBIO TaONIMIL M JUarpaMM; HccieaoBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapHUuecKuX
METOJIOB U 3JIEKTPOHHBIX CPEICTB; ITpapUUECcKH UCCIIEA0BAaTh COBMECTHBIE

HaOJII0/IEHHs] C TOMOLIbIO AMarpaMM pacceuBaHUs U JMHEWHOH perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M ClydalHOE

co0 BITUC, BCPOATHOCTDH CJ'Iy‘-IElfIHOFO CO6I>ITI/IH; YMCHHUEC BBIYHCIIATH




BEPOSATHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHATH
GopMyJIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QOopMyJy IMOJHON
BeposiTHOCTU, Gpopmyiy bepHymiu, koMOuHaTOpHBIE (aKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHbIX COOBITUH; YMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIMYMHA, pACIPEAEIECHUE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKUJAHUE, IUCIEPCUSl MU CTAHJApTHOE OTKJIOHEHHE
cliyyailHOM  BeNMWYUHBL, (QYHKIUM  paclpelneneHus U IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/leHHii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUECHHBIX pAaCIpEesIeHUui sl pelleHus 3aaay;
3HAaKOMCTBO C MOHSATHSIMMU: 3aKOH OOJIBIIMX YHCEN, METO/bI BHIOOPOYHBIX
UCCIIEIOBAaHUN; yMEHHME MPHUBOIUTH MpPUMEPHl IPOSBJIEHUA 3aKOHA
OONBIIMX 4YMCE B MPUPOIHBIX M OOILIECTBEHHBIX SIBJICHUSX; YMEHUE
OllepUpPOBaTh MOHATHAMM: COYETaHHE, NEePEeCTAaHOBKA, YUCIO COYETaHM,
YUCIO  TepecTaHoBOK; OuHOM  HbIOTOHA;  yMeHHe  NIPUMEHATH
KOMOMHATOpHbIE (DAKTBI M PACCYXKACHUS IJIS pEleHUs 3a/ad; OL[EeHUBATb
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTABJISATH BEPOSATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTAT

YMmenue OIICPpHUPOBATDH IIOHATHUAMMU TOYKa, InpsAMasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJIA, ITIOCKUHM YIojl, JBYIPaHHBII
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MPSIMbIE, MapaUIeIbHOCTh U
NEPHNECHAUKYIAPHOCTE MPAMBIX U HHOCKOCTeﬁ, yroia MeEXay MNpsIMbIMH,
YIOJl MEKIYy MpsAMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IJIOCKOCTSIMH,
pacCToOdHUC OT TOYKHU OO0 IIJIOCKOCTHU, PACCTOAHHUC MCKAY HIPAMBIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHC HCIOJIB30BAaTh MPU PCUHICHUU
3a7jad U3y4yeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHUE OL[€HUBATh
pa3smMepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUECKHe
MOJENNA C IOMOINBIO TIE€OMETPUUYECKUX IOHATHM M BEJIMYUH, peEIlaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATUSAMH: IUIOM@AAb (GUTYpbI, 00bEM (GUTYpBHI,
MHOT'OTPaHHUK, IMPaBWIbHBIA MHOTOIPAaHHHUK, CCUCHHE MHOTOIDaHHHUKA,
KyO, Tapajulelienuie, Npu3Ma, Nupamunaa, (Urypa W IMOBEPXHOCTH
BpalleHus, IWIUHIpP, KOHYC, map, cdepa, riomanb cdepsl, MIONIAAb
MOBEPXHOCTH NHUPAaMUJbl, IMPHU3MBbI, KOHYycCa, IWIMHApPA, O0BEM Kyoda,
IpAMOYTOJIBHOI'O Mapajureicnuieaa, IMUupaMuibl, TPU3MbI, LOUIWHIpPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUs KOHyCa WU LUIHHIPA,

nmapaui€jJbHbIC OCH HWJIKM OCHOBAHHWIO, CCUYCHHUEC I1Iapa, IIJIOCKOCTb,




Kacaromasicst cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTb CEYeHHE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAlICHMs, UX CEYEHMS, B TOM YHCJIE C IIOMOLIbIO JIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSATh CBOMCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMyIHpPOBATH OMpeNeNeHNUs U3Yy9aeMbIX (DUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAX W MPHU3HAKAX T'C€OMETPUUYECKUX (UTYp, OOOCHOBBHIBATH WU
OMpOBEpPratb HMX; YMEHUE TPOBOAUTH Kiaccupukanuo ¢GuUryp mo
pasTUYHBIM TPU3HAKAM, BBITIOJIHATh HEOOXOAMMBIC JOMOJHHUTEIILHBIC

MTOCTPOCHUS
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YMeHHEe  OmepupoBaTh  MOHATHUSIMH: JBHUXKCHHE B  IPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00US, TOA00HBIE (UTYpHI; yMEHHE
pacro3HaBaTh paBHBIE W MOAOOHBIE (UTYpHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TTPU
peIIeHUH 3a7a4;, HAaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JJIMHA, YTOJ,
IUIOIIaab, 00BEM) MPHU pPEIICHUU 3a]a4 U3 APYTrUX yueOHBIX MPEIMETOB U
U3 peaNbHOW JKU3HU; YMEHHE BBIYHCIATH T€OMETPHUECKHE BEIUYUHBI
(muna, yrous, mom@nab, 00bEM, IUIOMIAAb IMOBEPXHOCTH), HCIIOJb3Y S
U3y4eHHbIC (OPMYJIBI U METOJBI, B TOM YHCJIC: IUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IIWIMHIpA, TJIomanb chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO ~ TIapajUIelieuIea, MUPAMUIbI, TPU3MBI, I[HIHHJIPA,

KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYD
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VYMeHue onepupoBaTh MOHATHUAMM: MPSIMOYIOJIbHAsA CHCTEMa KOOPJAWHAT,
BEKTOp, KOOPIMHATBHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOpPOB,
IPOM3BEJCHUE BEKTOpa Ha YMCIO, Pa3jokKEHHE BeKTopa Mo Oasucy,
CKaJsIpHOE IIPOU3BEIECHHUE, BEKTOPHOE IIPOM3BEIECHHUE, YOl MEXIY
BEKTOpaMU; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIM U KOOPAUHATHBIM METOJ

JJB peIICHUA TCOMCTPHUYCCKUX 3aad M 3aa4 JIpyrux y‘le6HBIX npeamMeETOB
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YMenue BHIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1a4i; TOHUMaHUE
3HAYUMOCTH MAaTeMAaTUKU B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
IPOIIECCOB U SIBJICHUH; yMEHHE pacClo3HAaBaTh IMPOSIBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MIPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4ECKOM HAYKU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsubie u nienbie uncia. [Ipu3Haky JeTMMOCTH IETbIX YHCel
12 Panonanpapie  uyucna. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEYHBIE MTepUOoANIECKUE IPOOH
13 ApudmeTHueckrii KOpeHb HATypajbHOH creneHu. JleficTBus ¢ apudMeTHIeCKUMH
' KOPHSIMU HaTypaJibHOHN CTENeHU
14 Crernienb ¢ nensiM nokasarenem. CTeneHb ¢ pallmoOHAIbHBIM TToKa3aTeneM. CBoiicTBa
' CTENEHH
15 CuHyc, KOCHMHYC M TAaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTHYHBIC U HATYpaJIbHBIE JIOTaPUPMBI
HelictButenpHble unchaa. Apudmernueckue omnepanud C JICHCTBUTEIHHBIMU
1.7 yrcinaMu. [1puOimmkEHHBIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, IIPUKAJIKA U OI[CHKA
pe3ylbTaTa BEIYHCICHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHUS U HEPABEHCTBA
2.1 Llenbie 1 1POGHO-paIIHOHATBHEIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 TpuroHoMeTpudecKre ypaBHEHHS
24 [TokazarenbHbIe U TorapuPMUIECKUE YpaBHEHHS
25 L{enbie u APOOHO-pallMOHATBHBIC HEPaBEH CTBA
2.6 HppanmonanbHbIE HEPaBEHCTBA
2.7 [Toka3aresnbHbie U JlorapuMUUECKUe HEpaBCHCTBA
2.8 TpuroHoMmerpruyecKrue HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMu
211 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpenenuTens MaTPUIlbI
3 @OyHKIUU U TpapUKu




@Oynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzanmHO oOpaTHbIE

3 ¢ynkuuu. YétHele u HeuéTHble QyHKIUU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢ynkuuu. Hymun  QyHkumm.
32 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMymMbl ¥ MHUHMMYMBI (yHkuuu. HauOosblliee W HaumMeHblee 3HadeHHE
(GYHKIIMH HA TTPOMEKYTKE
33 CrenenHast (QyHKIMS ¢ HaTypaJbHBIM W IeNbIM TOKaszareiaeM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue QyHKINH, X CBOICTBA U rpaduku
3.5 [TokazaTenbHas u norapupmudeckas GyHKIUH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcumnToThl TIpadukoB ¢yHknuil. CoiicTBa  (QyHKIMH,
' HENpPEpBIBHBIX HA OTPE3Ke
3.7 ITocnenoBatenbHOCTH, CIOCOOBI 3a/1aHUS M10CJIEA0BATEILHOCTEH
3.8 ApudmeTrnueckas u reomerpuueckas nporpeccuu. @opmyiia CI0kKHBIX IPOLIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HAa4YeHUs! (QYHKIUN Ha
OTpEe3Ke
43 [TepBooOpa3znas. UuTerpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepalnuy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTD 1 cTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 I'eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHatsl 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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