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HHOACHUTEJBHASA 3AIINCKA

VYuebHslil kype «Anredpa U Hayajia MaTeMaTUYECKOTO aHAJIA3a SIBIISICTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CPeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeYuBaeT HHCTPYMEHTAIbHYIO 0a3y s
M3YyYCHHS BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C [JpYyrod CTOpPOHHI,
dbopMHpYET TOTHYECKOE W a0CTPAKTHOE MBIIIJICHUE OOYJArOIINXCS Ha YPOBHE,
HEOOXOAMMOM 1T OCBOSHUS WH(POPMATHUKH, OOIIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTopasi opMyIupyeT CBOM IOCTUKEHHS B MaTeMaTU4YeCKon opme.

VY4eOnblil Kypc anreOpbl M1 Hayal MaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY JUJI1 YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3UKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMH pa3BUTHS HKOHOMHUKHA U OOIIECTBEHHOMN
KU3HMU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIH30BAaTh UX ISl JaJbHEUILETO
oOpa3oBaHUsI W B TMOBCEJHEBHOM Ku3HU. B TO ’Xe BpeMms OBIaJcHUE
a0CTpaKTHBIMM W JIOTHUYECKHM CTPOTMMH KOHCTPYKIIUSIMA  aireopbl |
MaTEMaTUYECKOTO aHajin3a pa3BUBAET YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh UCTUHHOCTb, IOKA3bIBATh YTBEPKACHHUSI C TTIOMOIIBI0O HHIYKIIHH
U pacCcyXkaarh ACAYKTUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETU3AIIUIO,
a0CTparupoBaHue W aHaAJOTHI0, (OPMUPYET KpPEAaTUBHOE U KPUTHUUYECKOE
MBIIIIJICHUE.

B xone uzydenus yuebHoro kypca «Anredpa v Hayajga MaTeMaTU4eCKoOro
aHajn3ay 00ydYarolHrecs: MOJy4aroT HOBBIM OMBIT pelIeHUs MPUKIIAIHBIX 3a/a4,
CaMOCTOSITEJILHOTO  MOCTPOEHUS  MaTeMaTUYeCKUX  MOJIeNied  peabHbIX
CUTYaIlMi, UHTEPIPETAIUN TIOJYUYCHHBIX PEIICHHM, 3HAKOMSTCS C MpUMEpamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOITUMUCS MaTEMAaTHYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

VYueOHsbIit Kype 00J1a71aeT 3HAUUTEIbHBIM BOCIIUTATEIHLHBIM MTOTEHIIMAJIOM,
KOTOPBIM peanu3yercsi Kak uepe3 y4eOHBIM MaTepuan, CIOCOOCTBYIOIINMA
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHHS, TaK U 4Yepe3 crenupuKy ydeOHOU
JESTEIPHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHWSI,
CaMOCTOSITEJIbBHOCTH, AaKKYpaTHOCTHU M OTBETCTBEHHOCTH 3a IOJYyYCHHBIM
pe3yJbTar.

B ocHoBe meromuku oOydeHuUs anrebpe M HadajaM MaTeMaTHYECKOTO
aHaIN3a JSKUT JeATeIbHOCTHBIA TPUHITUI O0yUeHHUS.



B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOIO
aHaJIM3a» BBIJCICHBI CIEAYIOIME COAEPKATEIBHO-METOINYECKUE JIMHUU:
«Yucna u  BblUMCHCHUS», «DyHKIMH U rpaduku», «YpaBHEHHS U
HepaBeHCTBa», «Hauana Maremarnueckoro ananuza», « MHOXKECTBA U JIOTUKA.
Bce OCHOBHBIE COIEPKATEIBHO-METOAMYECKHE JIMHUM H3y4arTCs Ha
HOPOTSHKEHUU JABYX JIET 0Oy4YEeHMs] Ha YPOBHE CpeIHEro olmiero odpa3zoBaHUs,
€CTECTBEHHO JOIOIHSASA APYT Apyra U NOCTENEHHO HACHIIIASCh HOBBIMUA TEMAMHU
U paznenamu. J(aHHBIA ydeOHBI KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJBKY
o0beMHAECT B ce0e colepiKaHWe HECKOJBbKHUX MaTeMaTH4YEeCKHX TUCIUIIINH,
TaKUX Kak airedpa, TPUTOHOMETPHUS, MaTEeMATUYECKUH aHallu3, TEOpus
MHOXXECTB, MareMaruyeckas Jioruka u japyrue. Ilo wmepe Toro kak
oOy4Jaronirecs: OBJIAJEBAIOT BCE 0oJiee MHUPOKUM MATEMATHUYECKHM aIlIapaToM,
Yy HUX MOCJEI0BATEIbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS YMEHUE CTPOUTH
MAaTEMaTUYECKyl0  MOJEIb PEAJBHOM  CUTyallud, NPUMEHATh 3HAHMS,
HOJyYeHHbIE MPU U3YYEHUH YYEOHOTO Kypca, JJIsi PELIEHUS CaMOCTOSTENIbHO
chOpMyJIMPOBAHHON MAaTEMaTUYECKOW 3aJaud, a 3aTeM HHTEPHpPETUPOBATH
CBOU OTBET.

CopepxarenpHo-MeTOaUYEeCKass JHHHS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HOpMHpPOBAHUE HABBIKOB HCIOJIB30BAaHUS JEUCTBUTEIBHBIX UYHUCEN,
KOTOpO€ OBLIO HaYaTO HA YPOBHE OCHOBHOTO 00I1ero odpazoBanus. Ha ypoBHe
cpenHero oOuero oopasoBaHusi 0co00e BHUMaHHUE ylenseTcs (OpMUPOBAHUIO
HaBBIKOB PAlIMOHAJBHBIX BBIYUCIICHUM, BKIIOUYAIOIIMX B CEOsl MCIOJIb30BAaHUE
paznuyHbIX (OpM 3aMHMCH YHCIA, YMEHWE JeNiaTh MNPUKHUAKY, BBINOIHATH
npuOIMKEHHBIE BBIYMCIICHUS, OIICHUBATh YMCIIOBBIE BBIPAXKEHHUS, pabOTaTh C
MaTeMaTUYECKUMU KOHCTaHTaMHU. 3HAKOMblE OOyYaromIMMCS MHOKECTBa
HATypaJibHbIX, LENbIX, PAIUOHAIBHBIX U JACHUCTBUTENBHBIX YHACE TOMOJHAIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaxaoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOICTBEHHbIE €My crenupuyeckue 3aayd M OIeparu:
NICJICHUE HAIEJIO, ONEPUPOBAHME OCTATKAMH HA MHOYKECTBE LIEJIBIX YHCED,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALMOHAIBHBIX YKcel, apudmeTnyeckue
orepaluy, a TaKXKe M3BJICUEHUE KOPHS HATYpPaJbHOW CTENEHUW Ha MHOXKECTBE
KOMIUJIEKCHBIX 4YHCeN. biarogaps MociaeioBaTeIbHOMY PAaCHIMPEHHUIO Kpyra
HCIIOJIB3YEMBIX YHMCEJI U 3HAKOMCTBY C BO3MOXHOCTSIMH MX NPUMEHEHHS IS
pelleHrsl pa3IUYHbIX 3a7ad  (popMmHpyeTcs TMNpEeACTaBICHUE O €AUHCTBE
MaTEMaTUKU Kak HAyKd U €€ pOJId B MOCTPOEHUU MOJENEH peabHOro Mupa,
IITUPOKO MCTIOJIB3YIOTCSI 0000IIEHUE U KOHKPETU3AIIHS.

JInnus «YpaBHEHUS] U HEPABEHCTBA» Peal3yeTcs Ha MPOTSKEHUU BCETO
oOyueHHUsI Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, MOCKOJIbKY B Ka)XIOM



paznene Ilporpammel IpeaycMOTPEHO pELIEHHE COOTBETCTBYIOLIMX 3a1ad. B
pe3yspTaTe O0O0ydaroIlMecs OBJAACBAlOT pPa3IMUHBIMM METOJAaMHU pPELIECHUs
paloHaIbHBIX, HMPPALMOHANBHBIX, [MOKA3aTEIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajady,
cojepkamx napamerpsl. [lonydeHHble yMEHHs IIMPOKO HCIOJIB3YIOTCSA NPU
UCCIIEIOBaHUM (QYHKUMH C TIOMOIIBIO IPOU3BOJHOM, IIPU  PELIECHUU
NPUKIAAHBIX 337a4 M 3a/a4 Ha HAxXOXKICHUE HAMOONBIIMX M HAUMEHBIIUX
3HaueHui GyHkuu. JlaHHas conmepkareibHasl JIMHUS BKIIOYAET B ce0s TakkKe
(dopMupoBaHrHEe YMEHUU BBIOJIHATH Pacu€rhl Mo (opMysiaM, nmpeoOpa3zoBaHUs
PalMOHAIBHBIX, WPPALHOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKECHUH, a
TaK)Ke BhIPAXKEHUM, COJIEpKalINX CTENEHU U Jorapudmel. biaronaps usyueHuto
anreOpadyeckoro  Marepuanga  MNPOUCXOAUT  JajbHEHINee  pa3BUTHE
ANTOPUTMHYECKOT0 M a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GoOpMUpPyrOTCs
HaBbIKM JE€AYKTUBHBIX pacCyXJIE€HUH, pabOThl C CHMBOJBHBIMU (opmami,
IPEICTABICHNUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE PAaBEHCTB W
HepaBeHCTB. AureOpa npeanaraet 3¢p(eKTUBHbIE UHCTPYMEHTHI Ui PELIEHUs
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «DYHKIMM U TpaQUKH» TECHO
HeperyieTaeTcs ¢ APYTUMU JIMHUSMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T IMOCJEN0BAaTEeIbHOCTh M3ydyeHHs MaTepuana. V3ydenue
CTENIEHHOM, TMOKa3aTelIbHOM, JIOTapu(PMHUUECKOM U TPUTOHOMETPUUYECKUX
(yHKUMNA, UX CBOMCTB M TpadUKOB, MCHOJIB30BAHME (DYHKLIMHA ISl pEIICHHS
3aJ1a4 U3 IPYruX Y4eOHbIX MPEIMETOB U PEAbHOM )KM3HU TECHO CBSI3aHO KaK C
MaTEMaTUYECKUM aHAJIN30M, TaK U C PELIEHUEM YPaBHEHUN U HEpaBeHCTB. [1pu
3TOM OOJIbIIOE BHHUMAaHHE ynaensercs (OPMHPOBAHUIO YMEHUS BBIPAXKaATh
dopMynamMu 3aBUCUMOCTH MEXAY PAa3JIMYHbBIMU BEIMYUHAMH, HCCIEI0BATH
NOJIy4eHHbIC (DYHKIINH, CTPOUTH UX rpaduku. Matepuan 3Tol cofepKaTeabHOMI
JUHUM HALleJICH Ha Pa3BUTHE YMEHUI W HaBBIKOB, MO3BOJIIOLINX BBIPAXKaTh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B Pa3InyHOW Qopme: aHAIUTUYECKOM,
rpaguueckoii u cioBecHo. FEro wu3ydyeHue CcrnocoOCTBYeT pa3BUTHIO
AIrOPUTMHYECKOTO MBILIJIEHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3ALlHH,
WCIIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHas nuHUS «Havyana MareMaTnueckoro aHajau3a» MO3BOJISIET
CYLLIECTBEHHO pAaCUIMPUTh KPYr Kak MaTeMaTHYEeCKUX, TaK M NPUKIAIHBIX
3a/1a4, JOCTYNHBIX OOYYalolIUMCs, TaK KaK y HUX TOSBJISETCS BO3MOKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUH, ONpenensiTb UX HauOOJbIIUE W
HAUMEHBIIINE 3HAYCHUSI, BBIUUCIATH MJI0MAAn GUryp u o0bEMBI Tell, HAXOIUTh



CKOPOCTH M YCKOpEHHsI TIporieccoB. [laHHas coaepKaTeNbHasl JIMHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHYEeCKHX MOJECH peambHBIX
CUTYaIlMi, TMO3BOJIICT HAXOAUTh HAWIYUIee PEIICHHE B MPHUKIAJTHBIX, B TOM
YHUCIIE COLMAIbHO-d)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOTO  aHaliu3a  CIOCOOCTBYET  pasBUTHIO  aOCTPaKTHOTO,
(GopMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIICHHS, ((OPMUPOBAHUIO YMEHUH
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMATHKH B HAayKe, TEXHHUKE U
uckycctBe. OOyuaronuecs: y3HalOT O BBIIAIOIIUXCS PE3yJIbTaTaX, MOTyUYeHHBIX
B XOJI¢ Pa3BUTHsI MaTeMaTUKU KaK HAyKH, M 00 UX aBTOpax.

ConepxarenbHO-MeTOAuYeCKas JIMHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TIPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKU W TpeIIararoT HanOoJiee YHHBEPCAIBHBIN SI3bIK, 00BEIHHSIIOIINN
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE TUCHUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCTH  OOydYaromiemycsi TOHHMaThb  TEOPETUKO-
MHOKECTBEHHBIN S3BIK COBPEMCHHONW MAaTEMAaTHKH W HCIOJIb30BaTh €ro IS
BBIPOKCHHS CBOMX MBICIEH. JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYI0 €M CTPOroCTh OOOCHOBaHUU W
CIEIOBaHUE  OMpPENENEHHBIM  TpPaBWJIaM  TOCTPOCHUSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C DJIEMEHTAaMH MaTEMaTHUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUS OOYYaroIIMXCsl, TO3BOJSET WM CTPOHWTHh CBOU
pacCyXJIeHHss Ha OCHOBE JIOTHYCCKHUX TIpaBwi, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIILICHUS.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIH3a»
MIPUCYTCTBYIOT OCHOBBI MaTeMAaTHYECKOTO MOJICTUPOBAHHMSI, KOTOPBIC TIPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peaibHbIX
CUTYaIlMi, MCCIIEIOBAHUS STUX MOJENIed C TMOMOIIBIO ammapaTta ajareOpbl u
MaTeMaTUYeCKOT0 aHaJIN3a, MHTEPIPETAIMH TOJYYCHHBIX PE3yJbTaToB. Takue
3alaHusl BIUICTEHBI B KaXKIBIM W3 pa3/esioB IMPOTrpaMMbl, TMOCKOJIBKY BECh
MaTeprasl y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEIICHUS TPUKIIaTHBIX
3amad. [lpm pemeHWH peambHBIX TPAKTUYECKUX 3a7ad  OOydJaroriuecs
Pa3BUBAIOT  HAONIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIB30BATh AHAJIIOTHUIO, 0000IIAaTh U KOHKPETU3UPOBATh
npobiemy. JlesSTenbHOCTD 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIIATHBIX
3a/1a4 OpraHu3yeTCs B IPOIIECCe U3yUeHHUs BCeX TeM y4eOHOTo Kypcea «Anredpa
¥ Hayajga MaTeMaTHYEeCKOTO aHATH3ay.



Ha usyuenme ydeOHOTrOo Kypca «Anredpa M Hayajga MaTEMaTHYECKOTO
aHanuzay otBoguTcsa 272 yaca: B 10 kimacce — 136 yacoB (4 4aca B HeJIelO), B
11 xmacce — 136 yacoB (4 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE U JIECATHUYHBIE POOU, IPOLIEHTHI,
OeckoHeuHble nepuoauueckue apodu. [lpumenenune apodel U MpPOLEHTOB s
peuIeHUs NPUKIAJAHBIX 3a1ad U3 Pa3IMYHBIX OTpaciedl 3HAHUM U pPEATbHON
KU3HH.

JlerictBuTenpHble 4yMcia. PanuoHanpHblE W UPPALMOHAIBHBIE YMCIIA.
Apudmernueckre omnepanud € JEUCTBUTEIbHBIMU 4YHcClIaMUd. Moaynb
JIEHUCTBUTENBHOIO 4ucia U ero cpoiictBa. [IpuOnmxEHHbIE BBIYUCICHUS,
paBuiia OKPYTJICHUS, IPUKNUJIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHUM.

Crenenp ¢ wnensiM nokasareneM. buHom Herorona. Mcnons3oBanue
noaxoAasme (opmbl  3alucCHh  JACUCTBUTENBHBIX YUCET JUISl  PEHICHUS
MPAKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM II0KA3aTEIEM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uyncna. CpoiictBa sorapudma. [leciTuuHble U HATypajbHbIE
norapu@Msl.

CuHyC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YPAaBHEHMS U ypaBHEHUs-CiencTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENBIX U APOOHO-PAIMOHAIBHBIX YPABHEHHM
Y HEPAaBEHCTB. MHOIOYJIEHBI OT OJTHOW MEpEeMEHHOU. JleJieHrne MHOTOUYJIEHa Ha
MHOIOWIEH C ocTrarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHU, COJIEPIKALINX CTENEHN U KOPHH.

Wppauvonansubie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEILICHUS
UPpPALMOHATBHBIX YPABHEHHM.

IToka3zaTenbHble ypaBHEHUA. OCHOBHBIE METObI PEHIEHUS [TOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JIOTAPU(MBI.



Jlorapudmuyeckue  ypaBHeHHs.  OCHOBHBIE ~ METOJABI  PEIICHUS
norapu(MUUECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUYECKUE dbopMyIbI. [IpeoGpazoBanue
TPUTOHOMETPHUYECKUX BBIPKCHUH. Penrenue TPUTOHOMETPHUYECKUX
YPaBHECHUU.

Pemrenue cucrem JTUHEHWHBIX ypaBHEHUW. MaTpuiia CUCTEMBbI JIMHEWHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUIbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHUE OIPEACIUTENS I
pElIECHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHMU. PeleHue npukiIagHbIX 3amad ¢
IIOMOIIIbI0 CHUCTEMBl JIMHEWHBIX YypaBHEHUH. lccienoBaHue IOCTPOCHHOU
MOJIEJIU C IIOMOILBIO MAaTPULL U OIIPEACIIUTEIIEH.

[TocTtpoeHne MaTeEMaTUYECKUX MOJEIEH PEeAIbHOM CUTYAIlMU C MOMOIIBIO
YpPaBHEHUHN M HEPABEHCTB. l[puMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7ad U3 pa3jMyHbIX oOJacTeld HayKu M peanbHON
KU3HH.

DOyHKUUM U TpaduKu

@yHkuusA, crnocoObl 3amanus (yHKUMUA. B3aumHO oOpaTHble (QYHKIUU.
Komnosumms ¢ynkumii. I'paduk QyHKmmu. DneMeHTapHble MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OO6umacth onpenesieHrs 1 MHOKECTBO 3HaUeHUH GyHkimu. Hynu dyHkmm.
[IpomMexxyTkun  3HAKOMOCTOSHCTBA.  UE€THble M HEYETHbIE  (PYHKIUU.
[lepuonnueckne  ¢pyHkuuu.  [IpoMeXKyTKM  MOHOTOHHOCTH  (DYyHKIIUH.
Makcumymbl 1 MUHUMYMbl (yHKUIMK. Hambosnpliee U HauMeHblee 3HAYCHUS
(GYHKIIUY Ha TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHas U APOOHO-TMHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U NTOCTPOEHUE UX IPaUKOB.

CrenenHast GQyHKUHMS C HATYpaJIbHBIM U LIEJIbIM MOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U TpaduK KOPHS N-Oi CTENMeHW Kak (PyHKIMU 0OpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenpHas u morapudmudeckas (PyHKIIMN, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUH.

Tpuronomerpruueckass OKpPYHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJBHBIX MPOLECCAX W SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hayaja MmaTemMaTH4ecKoro aHajamnsa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBaTeIbHOCTEH. MeTon
MaTeMaTUYECKOU VHIYKIIUH. MOHOTOHHBIE " OrpaHUYCHHbIE



NOCJIEN0BATENBHOCTH. MICTOPHUS BOSHUKHOBEHHSI MATEMATHYECKOTO AHAIN3a KaK
aHaian3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuueckas  mporpeccud.  beckoHeuHO
yObIBatomasi reomerpuyeckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAroOIIeH
F€OMETPHUUECKON TTpOrpeccuu. JIMHEWHBIM U AKCIIOHEHIIMAIBHBIA pocT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. Vcronb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

HemnpepriBHbIe (QyHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkiuil. CBoiicTBa (PyHKIMI HEMpPEpBIBHBIX Ha OTpe3ke. Meton
MUHTEPBAJIOB JUI pELICHUs HEpaBeHCTB. IIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GbyHKUIUN TS pelieHus 3a1ay.

Ileppas w  BTOpas  mnpousBoaHble  QyHkuuu.  OmnpeneneHue,
F€OMETPUYECKUA M (U3MYECKUI  CMBICI  MPOU3BOJHON.  YpaBHEHHUE
KacaTelbHOH K rpaduKy QyHKIUU.

[IpousBogHbple  snemeHTapHbIX  (QyHkumid. [IpousBonHas  CyMMBlI,
IPOU3BEJICHUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHosKecTBa M JIOTMKA

MHOK€ECTBO, Onepanyu HaJ MHOXXECTBAMHU M WX CBOMCTBA. [[narpamMmbl
Olinepa—Benna. lIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO —amnmapara s
ONMCAaHUS PEAIBHBIX MPOLECCOB U SABJICHUW, NPU PEIICHUH 3a7a4 U3 APYruX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO 0OBEKTA, CIEICTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KUIACC

Yucaa 1 BIYUCICHUSA

Harypanbubie u 1ensie uyucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
HEIbIX YKceN, HauOonbiuil oo nenurens (nanee — HOJl) u HauMeHbllee
obmee kpatHoe (nanee — HOK), ocratkoB nmo Mmojyito, anroputma EBkiauaa ais
pelIeHus 3a71a4 B LEJbIX YnCIax.

Kommekcapie umcna. Anredpandeckass ¥ TpUTOHOMETpHUecKash (hOpMbI
3alUCH KOMIUIEKCHOTO uunciia. ApudMeTHYECKHe OIepalur ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxkeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-od cTeneHM U3 KOMIUIEKCHOIO YMCJA.
[IpumeHeHrne  KOMIUIEKCHBIX  YHCEN  JJis  pemieHus  (Qu3nyeckux u
reOMETPUYECKHX 3a/1au.

YpaBHeHUs U HEPABEHCTBA



CucremMa M COBOKYNHOCTh YpaBHEHUH U HEpaBeHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUsI. PaBHOCHIIbHBIE HEPABEHCTBA.
OTOOp KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C  MOMOUIBIO

TPUTOHOMETPUUECKON OKPY’KHOCTH. Pemienne  TPUTrOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTeIbHBIX M JIOTapUPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI pELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/lad U 3aJad U3 Pa3u4HbIX O0JacTeil HAyKHM M peaibHON
KU3HU, UHTEPIPETALUS ITOJTyUYEHHBIX PE3YIbTATOB.

DOyHKUUM U TpapuKu

I'padux kommosuruu dynkuuid. ['eomerpuyeckue oO6pa3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPJIUHATHOM TIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, X CBOMCTBA U IPAPUKH.

I'padmyeckue MeToAbl pelIeHUs] YpaBHEHUI U HepaBeHCTB. [ paduueckue
METO/IbI PELIEHNUS 3a/1a4 C IapaMETPaAMHU.

Hcnonb3oBanne rpadukoB (YHKUMA [Js UCCIENOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrUX YUEOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[IpumeneHnre MPOM3BOIHOMN K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U JKcTpeMyMmbl. HaxokaeHue HauOOJbIIEr0 W HAWMMEHBIIEr0 3HAYEHUH
HEMpePbIBHON (DYHKLIUU Ha OTPE3KE.

[IpuMeHeHre NPOM3BOJHOM I HAXOXKACHUS HAWIydlIero pEeuIeHUs B
NPUKIAAHBIX 3a/a4yax, s ONpENeSIEeHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoXk1eHUs TepBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMbICT  HWHTErpana.  Beruucienue
onpenenéHHoro uaTerpaia mno ¢popmyne Hetorona-JleiOuura.

[IpumeHeHnre uHTErpana JAJig HaXOXKJECHUS IUIOIMAAeH MIOCKUX QUryp u
00BEMOB r€OMETPUUYECKUX TEll.



[Tpumepsr permenuit auddepeHIMaIbHBIX YpaBHEHUNA. MartemaTudeckoe
MOJICJIMPOBAaHUE pEATbHBIX MPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YpaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA VYUYEBHOI'O KVYPCA
«AJITEBPA° N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YITJIYBJIEHHBIN YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3ULIMU  OOYy4alolerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIECTBA, MIPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH,
IpoLeayp TPaKIaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOLUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHHE
K JOCTH)KEHUSIM POCCHUMCKHX MATEMAaTUKOB U POCCHMCKOM MaTeMaTUYECKOM
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTIKCHUN B JAPYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUe JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TOBEACHUS,
CBSI3aHHOTO C  MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH W
JEATEIbHOCThIO YYEHOTO, OCO3HAaHWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHMBOTO OYyIyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKIeHUM,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCT, YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAHHS B
UHTEpecax 370poBOro u 0Oe3omacHOro o0pasza J>KHU3HH, OTBETCTBEHHOE
OTHOIIICHHUE K CBOEMY 3JI0POBBIO (370pOBOE TMHUTaHHE, COalaHCHUPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIIECHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEILHOMN
NEATEIIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:



TOTOBHOCTh K TpPYAYy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUs, HWHTEpEeC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATLHOW  NIEATETBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymelr mpodeccun W pPeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEW JKHM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TMOHHUMAaHHWE BIUSHUS
COIIMAIbHO-DKOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME MPUPOJHON H
COIIMAIBHOM Cpe/ibl, OCO3HAHHE TIJ00aTbHOTO XapakTepa IKOJIOTHYECKUX
mpo0JeM, OpUEHTAINS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OIICHKU WX
BO3MOYHBIX TTOCJICJICTBUM TSI OKPYKAIOLIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAYKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOW HayKH KakK c(epbl 4eIOBEUECKOW NESATEIbHOCTH, ATAloB €€
pPa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHUS LHUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEMaTHYECKON KyJIbTypOH KaK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO W HCCICAOBATEIBCKYIO NESITEIBHOCTh
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue AefcTBUA:

BBISIBIIATHh U XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHUICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy TOHATHAMH, (OPMYIUPOBATH
onpeeICHUs TIOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanuu, OCHOBAaHMS JUIsi OOOOIIEHUS W CPAaBHEHMs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBLHBIC ¥ OTPHUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
MpoTUBOpEeYHs B aKkTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, TIPEAJIaraTh
KPUTEPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA,



JIeJIaTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX HU
MHAYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CaMOCTOSITEJIbHO JI0KAa3aTeNIbCTBA MaTeMaTUYECKUX
YTBEPKICHUM (MpsAMbIE W OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPBL, OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUSI U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpaTh HaWbOJee MOAXOMANMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APITYMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXAy OOBEKTaMH,
SABJIICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBATH 000OILIEHUSI U BBIBOJBI 10 PE3yJibTaTaM
OPOBEAEHHOIO HAOMIOJIEHUS, MCCIEAOBAHUSA, OLEHMBATh JIOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOLECCa, a TAKXKE BbIIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISBJIITh 1eULNTH MHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BBIOMpPAaTh ~ MHGOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIIIO
Pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3indHbIX (popmax,
WUTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOSITEJIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBepCaIbHbIE y4eOHbIE 1eHCTBUA
OoO1enue:
BOCIIpUHUMATD n (I)OpMYJII/IpOBaTB CY)KI[CHI/ISI B COOTBETCTBHUU C
YCJ'IOBI/IHMI/I " neiaiaMunu O6IHGHI/I$I, SICHO, TOYHO, FpaMOTHO Bblpa)KaTI) CBOIO TO‘IKy



3pEHHS B YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY pelICHUs
3a]]a4i, KOMMEHTHPOBAThH TOJIYYCHHBIH PE3ybTaT;

B X07ie 00CY’KIeHH 3a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/1aeMOW TEMBI,
mpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha IOHCK
pEeIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXUBaTh Pa3IM4ne M CXOJCTBO MO3MIINH, B KOPPEKTHOH dopme
(opMynHMpoBaTh pa3HOTIACHS, CBOU BO3PAKECHNUS;

NPENCTaBIsATh  pE3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTaluu U 0COOEHHOCTEN ayTUTOPUU.

PeryisiTuBHBIE YHMBeEpCaJbHbIe YueOHbIe JeiCTBHA

Camoopranuzamnus:

COCTaBJIATh IUIaH, aITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIOcO0 peleHus
C Y4Y€TOM HMEIOIUXCS PEecypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUs
COBEpILAEMbIX JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BJIAJETh CIOCOOAMH CAMOINPOBEPKU, CAMOKOHTPOJIS MpoIEecca W pe3yibTaTa
pelieHns: MaTeMaTUYeCKOM 3a1auu;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PEIIECHUU
3a/lauyd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBI  JIOCTHOKEHUS WM HEJOCTM)KEHHUS PpEe3yJbTaTOB JIEATEIBbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMMaTh W UCIHOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAVBUIYabHOM pabOThl MpU peuieHUH Y4eOHBIX 3a/ay, MPUHUMATh 1eJb
COBMECTHOM N1eATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0O COBMECTHON paboTHI,
pacnpeenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3ysbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYykaeHus1, 0OMEH MHEHHIA,
«MO3TOBBIE HITYPMBD» W UHBIE), BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbI, OLICHHBATh



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiaacce oOydarOmMICS MOTYYUT CIIECIYIONTHE
IIpeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: PAIIMOHAILHOE YUCIIO, OECKOHEUHAs
nepuoaudeckas JpoOb, MPOLEHTHI, HPPAIMOHAIBHOE YKCIIO, MHOXECTBA
PalMOHAIIBHBIX U JACHCTBUTEIBHBIX YUCEI, MOAYJb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI JUJISl pEUIeHUs NPUKIAJHBIX 3334 U3
Pa3IMYHBIX OTPACJIEH 3HAHUN U peabHOW KU3HU;

MPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHUS, TMpaBWiIa  OKPYIJICHUS,
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: CTEMEHb C IIEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANTYI0 (OopMy 3amucu JIEUCTBUTENBHBIX YHCEN IS
peILICHUs MPAKTUYECKHUX 3a]1a4 Y MPEICTABICHUS JaHHbBIX;

CBOOOJHO  OMEpUpPOBATH  MOHATHEM:  ApUPMETHUYECKUA  KOpPEHb
HaTypaJbHOW CTEIICHU;

CBOOOJHO  OMEPHUPOBATH TMOHSTHEM: CTENEeHb C  palMOHAIBHBIM
IIOKa3aTeseM;

CBOOOJHO OMNEpPUPOBATh MOHATUSIMU: Jorapudm uucia, AECATUYHBIC U
HaTypajbHbIE JIOTapU(PMBbIL;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YHCIJIOBOTO apr'yMEHTA;

ONEPUPOBATH TMOHATUAMU: APKCHUHYC, AapPKKOCHMHYC M apKTaHICHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO  OMEPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHECHHE,
HEPAaBEHCTBO,  pPABHOCWIbHBIE  YpPaBHEHUSI W YPaBHEHUS-CIIEJICTBUS,
PaBHOCHUJIbHBIC HEPABEHCTBA;

NPUMEHSITh PA3JIUYHBIE METOJBl PEIICHUS pallMOHAIBHBIX U JIPOOHO-
pallMOHAJIBHBIX YPABHEHHM, MNPUMEHATh METOJ WHTEPBAIOB [Ji PEIICHHS
HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOW TEPEMEHHOM!,
MHOTOWIEH C LEJbIMU KO3(PPUIMEHTaMU, KOPHU MHOTOWJIEHA, MPUMEHSTh



JIeJICeHHe MHOTOWIEHa Ha MHOTOYIEH C OcTaTkoMm, TeopeMy be3y m teopemy
Buera s peuienus 3aaay;

CBOOOJHO OMNEpPUPOBaTh TMOHATUSAMHU: CHUCTEMa JUHEHHBIX YpaBHEHHIH,
MAaTpHULA, OINPENEIUTENb MATPUIBl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpEEHUTeNss 2 X 2 Jyisl BBIYUCICHUS €ro 3HAYCHUS,
OPUMEHSTh OMNPEACIUTENN JJisi PEIICHUsT CUCTEMbl JIMHEHHBIX YpaBHEHH,
MOJIETTUPOBATh peajbHbIE CHUTyalldd C TIOMOIIbIO CHCTEMbI JIMHEHHBIX
YpaBHEHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIH C TIOMOIIbIO MAaTpHI U
oTpeeNuTeNIel, MHTEPIPETUPOBATD MOIYYECHHBIN PE3yNbTaT;

UCIIOJb30BaTh CBOICTBA JAEWCTBMI C KOpPHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIONHATh MPEOOPa30BaHMsl YHUCIOBBIX BBIPAKCHHM, COJEpIKaIINX
CTETICHU C PallMOHAILHBIM MTOKa3aTeleM;

UCIIOJIb30BaTh CBOMcTBa  JIOrapu(pmMoB s npeoOpa3oBaHus
norapu(MHUUECKUX BBIPAKECHU;

CcBOOO/IHO OIEpPUPOBATh MOHATUSMU: UppallOHAIbHbIE, TI0Ka3aTeIbHbIE U
JorapuMuUecKue ypaBHEHUS, HAaxXOAUTh WX PEHICHHA C TOMOIIBIO
PaBHOCHUIIBHBIX TIEPEX0JI0B UM OCYIIECTBIISISI MPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE = TPUTOHOMETPHUYECKUE dopMynel s
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BbIPAKEHUH;

CBOOOMHO OMNEpUPOBATh TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
NPUMEHATh HeoOXoAuMmble (QOpPMYIbl sl pEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPAaBHEHHUIA,

MOJICIMPOBaTh pEajibHbIE CUTyallUM Ha S3bIKe aireOpbl, COCTaBIATh
BBIpQXXCHUSI, YpPaBHEHMs, HEPaBEHCTBAa I10 YCJIOBHIO 3aJauyM, MHCCIEI0BaTh
MOCTPOCHHBIE MOJIEININ C MCIIOIH30BAHUEM arlapara aiareopsbl.

DOyHkuMU ¥ rpapukm:

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: (QYHKIUS, CHOCOOBI 3aJaHuUs
dyHKIIMK, B3aUMHO OOpaTHbIe (GYHKIIMU, KOMMO3UIUS (PYHKIUH, Trpaduk
(GYHKIIMY, BBITIOJIHATD JIEMEHTapHbBIC TPeoOpa3oBaHus rpa@uKoB (HyHKIIHIA;

CBOOOHO OTNEPHPOBATH MOHATUSIMHU: 00JIACTh OMPEACIICHUS U MHOXKECTBO
3HaYeHUH QYHKINH, HYJTH (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpPUPOBATh MOHATUAMU: UYETHBIE W HEYETHBIE (DYHKIMH,
nepuoAnYecKre PyHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBbI
1 MUHUMYMBI (QYHKIIMH, HauOOJbIlIee M HaWMMEHbIee 3HAYCHHE (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! PYHKIMS C HATypaJIbHBIM
U LIETIBIM TI0Ka3aTesieM, rpaduK CTeneHHOW (QYHKIMHM C HaTypajJbHBIM U LEIbIM



rokasaresem, TpapuK KOpHsS n-oi cTeneHu Kak (yHKIMH 0OpaTHOW CTETEHU C
HaTypaJIbHBIM I10Ka3aTelIeM;

OTIEpUPOBAThH MOHATHAMU: JUHEWHAsA, KBaApAaTUUHAS U APOOHO-TMHEWHAs
(YHKIIMH, BBINOJHATH DSJIEMEHTAPHOE MCCIECJOBAHUE M TIOCTPOCHUE UX
rpadrKoOB;

CBOOOJHO ONEPHPOBATh MOHATUSAMU: TOKa3aTeIbHast U JorapupMuuecKas
(YHKIIMH, UX CBOMCTBA U Tpa(HKH, UCIOJIB30BATh UX TpaduKU IS PEUICHUS
YpPaBHECHUH;

CBOOOJHO OMEpPUPOBATH MOHSATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpe/iesieHue TPUTOHOMETPUUECKHUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIOJb30BaTh TpaduKu (QYHKIUM [ UCCIENOBaHMUs MPOIECCOB U
3aBHCHMOCTEH MPHU PEIICHUH 33/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpOXaTh (HOpMyJIaMi 3aBUCHMOCTH MEKy BETUIMHAMU;

Havyana maTeMaTH4eCKOro aHajmu3a:

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: apuPMeTUUECKass U TeOMETpUIecKas
nporpeccusi, 0eCKOHEUYHO yObIBaroIIasi FeOMETpUUecKasi IpOTrpecCHsl, TUHEHHBIN
M OKCIIOHEHIMAIBHBIM pPOCT, (OpMyla CIOXKHBIX TPOIEHTOB, HWMETh
Mpe/ICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEICHUs PEasIbHBIX 3a/1ad MPUKIAJTHOTO

XapaKkTepa;
CBOOOJHO OIEPUPOBATH MMOHATUSIMH: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/1aHus NOCJIEIOBATENbHOCTEN, MOHOTOHHBIE u OTpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTH4eCKOro
aHaM3a KaK aHaiIn3a OECKOHEYHO MaJIbIX;

CcBOOOJIHO ONEpUPOBaTh MOHATUSAMH: HENpPEpbIBHbIE (QYHKIUH, TOUYKH
pa3psbiBa rpaduka GyHKIUNA, aCUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHUEM: (DYHKIIMS, HETpEphIBHAs Ha OTpPE3Ke,
MPUMEHSITh CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a/1a4;

CBOOOZHO OMEpUpPOBaTh MOHATHAMH: IEpBasi M BTOpas MPOU3BOIHbBIC
dbyHKIIMU, KacaTtenbHas K rpaduky QyHKITNY;

BBIUMCIIATh  MPOU3BOAHBIE CYMMbI, TMPOU3BEACHHS, YacCTHOTO U
KOMITO3ULIMU IBYX (PYHKIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIINHI;

MCIIOJIH30BaTh TEOMETPUUECKUI U (PU3UUECKHUI CMBICI TPOU3BOIHOMN IS
penieHus 3a1ad.

MHoxecTBa M JIOTUKA:

CBOOOJHO OMEpUPOBATH TMOHATUSIMH: MHOXECTBO, ONEpalUd Haj
MHO>KECTBaMU;



UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapaTr Uil ONHUCAaHHUS
pEaJIbHBIX MPOIIECCOB M SIBJICHUM, MpU pEHIEHUH 3a7ad U3 JPYIHX Y4eOHBIX
MIPEAMETOB;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: ONpEAeIICHUE, TeopeMa, ypaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MaTeMaTH4eCKOro  OOBEKTa,  JI0Ka3aTeJIbCTBO,
PABHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydarOmMIACS TMOIYYUT CIICTYIONTHE
MpeIMEeTHBIEC PE3YJbTAThI [0 OTACIBHBIM TeMaM paboydeil MporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIN3a»:

Yucia 1 BIYUCICHHUA:

CBOOOZHO ONEpUPOBATh MMOHATHUSAMHU: HATypaJlbHOE U ILEJI0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YHUCEI, UCIIOIb30BaTh NPU3HAKU JEIMMOCTH
nenbix uucen, HOJ m HOK HarypanbHbIX umcen il pelmieHUs 3a1ad,
OPUMEHATH aNroput™ EBKnnna;

CBOOOZIHO ONEpUpPOBATh MOHSITHEM OCTaTKa MO MOJIYJIO, 3aliChIBATh
HATypaJbHBIEC YMCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, IPEJICTABIIATh KOMIUIEKCHBIE YUCIA B aJireOpanyeckor u
TPUTOHOMETPUUYECKON PopMe, BBIMOJIHATh apUPMETHUECKUE ONEepallui C HUMU
1 1300pakaTh Ha KOOPJAWHATHOM MIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATH MOHATUSMH: UPPAIIMOHAIIbHBIE, OKA3aTEIbHbIE U
Jorapu(MUUECKHEe HEPABEHCTBA, HAXOAMTb WX PEIICHHUS C [OMOIIbIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYIIECTBIISATh OTOOp KOpHEH TMpH pEIIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XoAuMble (OpPMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOHO ONEpUPOBATH MOHATHIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUN
U HEPABEHCTB, PABHOCHWJIbHBIE CHUCTEMBbI M CHUCTEMbI-CIEACTBUS, HAXOIUTh
pEelIeHUs] CHCTEMbl M COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(MUUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb paluMoOHAJIbHBIE, UppalroOHaIbHbIE, NIOKAa3aTeIIbHbIE,
gorapuMHUUECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
COJZIepIKallle MOJIYJIM U TapaMeTPBhl;

OPUMEHSTH TparuecKre METOIbI 1JIsl PEIICHHs] YPAaBHEHUI U HEPABEHCTB,
a TAK)Ke 3a7a4 C mapameTpamu;



MOJIETIUPOBAaTh pEalbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M WX CUCTEMbI IO YCIOBUIO 3aJayH,
HCCJIEI0BAaTh IMMOCTPOEHHBIE MOJENHM C HMCIOJIb30BAaHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

DOyHKUUM U TpaduKku:

CTpOUTh TpadUKH KOMIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIrO
MCCJICIOBAHMS ¥ CBOMCTB KOMIIO3UIIUU ABYX (YHKIIHIA;

CTPOUTh TEOMETpHUECKHe OOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOZHO OIEpPUPOBaTh MOHATHAMHU: Tpa@UKd TPUTOHOMETPUUECKHUX
byHKIMIA;

MPUMEHATh (PYHKUMU 71 MOJIECIMPOBAHUA M HCCIEAOBAHMS PEATbHBIX
MIPOLIECCOB.

Hauvana mareMaTH4ecKOro aHaju3a:

UCIIOJIb30BaTh  MPOU3ZBOAHYIO  JJIsi  HcclefAoBaHUs  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxOJIUTh HAaMOOJIbLIEE U HAUMEHbIIIEE 3HAYCHHSI (PYHKIUU HENPEPHIBHOM
Ha OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JJII HAXOXJACHHUS HAWJIYUIIero pPEHieHUs B
NPUKJIAJAHBIX, B TOM YHCJE COLUATBHO-DKOHOMHYECKHX, 3ajadax, s
ONpeaeneHus CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOTo (HopMysoll wiu
rpagukom;

CBOOOJHO OMEpUpOBaTh MOHATUSMU: MEPBOOOpa3Has, oONpeaeaEHHbINA
WHTErpajl, HaXxOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMH U BBIYUCIATH
uHTerpan no Gopmyne Hetotona-Jleitonuna;

HaxOJIUTh IUIOIIAM IJIOCKUX (Uryp U OO0BEMBI Tel C MNOMOUIBIO
MHTErpana;

UMETh TPEJICTABICHUE O MAaTEMaTUYECKOM MOJCIUPOBAHUU HA TIPUMEPE
coctaBieHus nuddepeHITnaTbHBIX YPAaBHCHHUI;

pemaTh NPUKIagHbIC 33]]a4H, B TOM YHCJIC COIMAIIbHO-OKOHOMHYECKOTO 1
¢du3nyecKkoro xapakrepa, CpeJICTBaMU MaTeEMaTUYECKOTO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Koutpoaupie | Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€MCTBUTENBHBIX YHCEIL.
| MHorounensl. PanioHanbHble ypaBHEHHUS U 4 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHU U
) Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 |
LIEJIbIM IT0KA3aTeIeEM
3 ApudpmeTnueckuii KOpeHb N-Oi CTENEHH. 15 |
HppanuonaibHble ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 13 |
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpuyeckue BIpaXXEHUS U 22 1
YpaBHEHHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 1
HenpepriBable pynkiuu. [IponsBonnas 20 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 5 )

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| Hccnenoanue GpyHKIMIA ¢ TOMOIIBbIO ” 1
MIPOU3BOHOM
2 ITepBooOpa3Hast 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerprueckue HEPABEHCTBA
4 WppauroHanbeHble, NOKa3aTeIbHbIE U 4 1
norapuMuuecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
Harypainbnsle u niensie yucna 10 1
CucreMsl paliMOHaIbHBIX, UPPALXOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
yYpaBHEHUU
8 3ara4y ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 16 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
w/n Tema ypoka Beero Konrtpoubnbie | IIpakTnuyeckue deSyquHH :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenI
| MHO0k€eCTBO, onepaluy Hajl |
MHO’KECTBAMH M UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
[IpruMeHeHne TeopeTUKo-
3 MHO>KE€CTBEHHOI'0 amnmapara Jjis 1
pelieHus 3aaa4y
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECSTUYHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHEBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JlelicTBUTeNIbHBIE YKCIIa. PallioOHaIbHEIE |
Y UppallMOHAJIbHbIE YnCia
9 Apudmernueckre onepanum ¢ 1




,I[GﬁCTBPITGJIBHBIMH qucJjiaMHnu

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0

10 .
CBOICTBa
[TpuGnnxKEHHBIE BEIYUCIEHUS, IPABUIIA
11 OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN
OCHOBHBIE METO/IbI PELLICHUS LENbIX U
12 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB
OCHOBHBIE METO/IbI PELLICHUS LENbIX U
13 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS LENbIX U
14 JPpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
MHoOrowieHsl OT OJHON NEPEMEHHOM.
15 JleneHne MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy
16 MHorouseHs! ¢ HeIbIMHA
koadunmentamu. Teopema Buera
17 Peuienne cucreM ITMHENHBIX YPaBHEHUN
18 Peuienne cucreM ITMHENHBIX YPAaBHEHUN
Marpuia cucTeMbl JIMHEUHBIX
19 ypaBHeHUH. OnpenennuTenb MaTpULIbl

2x2, ero reoMeTpU4EeCKUN CMBICI U
CBOMCTBA; BBIUYMCIICHUE €TI0 3HAYCHUS




20

Onpenenuresb MaTPUILBI 2X2, €r0
TeOMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUHCIICHHUE €T0 3HAYCHUS

21

IIpumenenue onpenenuTests s
PCIICHNA CUCTCMbI JIMHENHBIX
ypaBHEHUI

22

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHU I

23

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
YpaBHEHUN

24

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOOBI 3a1aHus QYHKITUH.
B3anmuo obpaTHble QyHKIUH.
Komnozunus ¢pyHkuit

26

I'paduk pynkuun. dnemeHrapHbie
npeoOpazoBanus rpadukoB QyHKIUN

27

OO6nacth onpeaesIeHus] 1 MHOYKECTBO
3HaueHui Gynkuuu. Hynm ¢pyHkimm.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

28

YérHble 1 HeUETHBIE (PYHKIINU.
[Tepuoanueckue pyuxuuu. [Ipomexxyrku
MOHOTOHHOCTH (DYHKIIMU




MakcuMyMbl  MUHUMYMBI (DYHKIIHH.

29 Haubonbiee 1 HauMeHblee 3HaUCHHE
(GYHKINU Ha TPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Has U JPOOHO-
auHenHas QyHKIH

31 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

0 DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

13 Crenens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona

34 Crenens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona
CrenenHast GQyHKIUS C HAaTypalIbHBIM U

35 LIeJIBIM TOKa3aTesieM. E€ cBolicTBa U
rpaduk

36 Konrponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpagux"

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHM U €r0 CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTETEHH U €r0 CBOMCTBA

39 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHI,
COJIepKaliX CTENEHU U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHI,

COJIEpXKAIINX CTETICHH U KOPHU




41

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIeprKaliX CTENEHH U KOPHU

42

HppauroHanbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX YPABHEHUM

43

HppanuonaibHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUN

44

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
VPPaLMOHATIbHBIX YPABHEHUN

45

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATILHBIX YPaBHEHHM

46

PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBLHBIX YPaBHEHUN

47

PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YPaBHEHUN

48

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATILHBIX YpPaBHEHUN

49

CoiicTBa u rpaduk KOpHs n-0if cTeneHu
Kak (PyHKIIMHM 0OOpaTHON CTENEHH ¢
HATypaJIbHBIM ITOKa3aTelIeM

50

CaotlicTBa U rpauK KOpHSI N-Oi CTENEHH
KaK (yHKIIMM 0OpaTHOW CTENEeHH C
HaTypaJIbHbIM ITOKa3aTeseM

51

KonTponbhas pabota: "CpoiicTBa u




rpaduk KOpHS N-0il cTeneHu.
Uppanuonanbubie ypaBHeHUS"

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

52 g
U €€ CBOMCTBa

53 Crenensb ¢ palluOHATBHBIM MTOKa3aTeIeM
U €€ CBOMCTBA

54 CreneHsb ¢ palMoOHAIBHBIM [10Ka3aTEIeM
U €€ CBOMCTBA

55 [Toka3zatenpHast GpyHKIMS, €€ CBOIICTBA U
rpaduk

56 Hcnons3oBanue rpaduka QyHKIHH 115
peueHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5
peueHus: ypaBHEHU I
[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE

58 METO/Ibl PEILIEHUS TOKA3aTENbHbIX
yYpaBHEHUU
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX
YpaBHEHUNU
[loka3zarenpHble ypaBHEeHUs. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKA3aTENbHbBIX
ypaBHEHUU

61 KonTtponbHas padora: "[lokazaTensHas
¢yuknus. [lokasarensHble ypaBHeHUS"

62 Jlorapudm yucna. CoiicTBa orapugpma




63

Jlorapudm uucna. CoiicTsa jgorapudma

64 Jlorapudm uucna. CoiicTsa jorapudma

65 JlecaTuuHble U HATypalbHbIE
JorapudMbl

66 JlecaTuuHble U HATypaJbHbIE
JorapuMbl

67 [TpeoOpa3oBaHue BbIpAXKEHUH,
COJepIKAIINX JIOTapH(PMbI

68 [Ipeo6pa3oBanue BbIpakeHUH,

CoJep KAIINX JTIOTapr(pMbI

69 [Ipeo6pa3oBanue BbIpakeHUH,
COJep KAIINX JIOTapH(PMbI

70 Jlorapudmmueckas pyHkuus, e€
CBOIcTBa U rpaduk

71 Jlorapudmmueckas pyHkuus, e€
CBOIicTBa U rpaduk

7 Ucnonb3oBanue rpaduka GyHKINUN A5
pelieHns ypaBHEHUI

73 Ucnonb3oBanue rpaduka GyHKIUN A5
peueHust ypaBHEHU I
Jlorapudmudeckue ypaBHEHHS.

74 OcHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLIEHUS

Jorapu(pMHUUECKUX ypaBHEHUIN




Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METObI PELICHUS
JOrapupMHUUECKUX YpaBHEHUN

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUT
JOrapupMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUI
KonTtponsnas pabora:

79 "Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCJIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIpeEIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpyKHOCTb,

85 orpezeieHue TPUTOHOMETPUYECKHUX
(GyYHKIMI YHCIOBOTO apryMeHTa

26 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyIibl




OcCHOBHBIE TPUT'OHOMETPHYCCKUEC

87
bopMyIBI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybl

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

90 [Ipeobpa3oBanyue TPUrOHOMETPUUECKUX
BBIPAKECHUIN

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

94 Pemenne TpuroHOMeTpUYECKUX
yYpaBHEHUU

95 Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUU

96 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUNU

97 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUNU

03 Pemenune TpuroHoMeTpruuecKux
YpaBHEHUNU

99 Pemenune TpuroHoMeTpuuecKux

YpaBHEHUNU




Pemenuie TpUroHOMeTpUUECKUX

100 .
ypaBHEHUU
KonTponbhas pabota:

101 "TpPUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTel. MeTton
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 MocJIeI0BaTeIbHOCTH. VicTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuno yObIBaromas
reoMeTpHuUecKas Iporpeccust

107 CymMa 6eckOHEeUHO yObIBaroIei
TEOMETPUYECKOH IPOTPECCUH

108 JIMHENHBIN ¥ DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pELICHUs PEANIbHBIX 3a1a4 IIPUKIIAHOTO
Xapakrepa

11 KonTtponbHas pabora:

"ITocnenoBaTenbHOCTH U TIpOrpeccun’”




112 HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOKWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIMHA

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 15 pereHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH U151 perenust 3a1a4

121 [IepBas u BTOpast npon3BOAHbBIE
byHKIIIN

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT
MIPOU3BOAHON

123 Onpenenenue, GU3NUECKUI CMBICIT
MIPOU3BOAHOM

124 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIUN

125 YpaBHeHUe KacaTelbHOU K rpaduKy




byHKIUA

126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1

127 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1

128 [TpousBogHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [TpousBogHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

131 Kontponbnas padora: "[IponsBognas” 1 1

132 [ToBTOpEHHE, 0000IICHUE, |
cucTemarusanus 3HaHuil: "Ypasuenus"

133 [ToBTOpenue, 06001IIEHNE, |
cucreMaruzanus 3HaHui: "Oyakuun"

134 Wrorosas koHTposibHasA paboTa 1 1

135 Wrorosas koHTposibHasA paboTa 1 1

136 [ToBTOpEHwUe, O606I.L[€Hlfe, |
CUCTEMAaTH3AIIVsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio pyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio pyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U
HaAMMCHBIICTO 3HAYCHU HCHpCpBIBHOﬁ




(GhyHKIIMH Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HEIIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKINU Ha OTpE3Ke

10

Haxoxnenune HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

11

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

12

Haxoxxnenue HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKINMU Ha OTpe3Ke

13

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nponu3BOIHOM IS
HAXOXJECHUSI HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

[TpumeneHnne npou3BOTHOM IS
oTpeJIeJICHUSI CKOPOCTH U YCKOPESHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduKom




[Ipumenenne npou3BOIHOM JIs
OTIpeJIeTICHUSI CKOPOCTH U YCKOPECHHS

16 npoiiecca, 3alaHHOTo (POPMYIION HITH
rpaduKoM

17 Komnozunus GyHkimit

18 Komnozunus GyHkimit

19 Komnozumust pyHKimit

20 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

)1 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOM INIOCKOCTH

” KonTponbnas padora: "UccnenoBanue
(GYHKIHA ¢ TOMOIIBIO TPOU3BOTHOMN"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢dbynkuwmii. [IpaBuia HaxoXaeHUS
epBOOOPA3HBIX
ITepBooOpazHbIe 1eMEHTAPHBIX

25 ¢ynkuuid. [IpaBuna HaxXoXAEHUSA
NepPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTErpaja

7 Brruncnenue onpenenéHHOro HHTerpaia
no opmyne Herorona-Jleliouuma

28 Brruncnenue onpenenéHHOro HHTerpaia




o ¢popmyse Herorona-Jleibuuma

[Ipumenenue nnTerpana Jyis

29 .
HaXO0XKJCHUS IUIOIIAeH INIOCKUX QUryp
IIpumeHenue unTerpana s

30 HaXO0XJICHUS 00BEMOB T€OMETPUYECKHIX
Ten

31 [Ipumeps! perenni
midQepeHIranbHbIX ypaBHEHUH

3 [Ipumeps! perenni
midQepeHIranbHbIX ypaBHEHUH
MaremaTnueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBooOpaznas
u uHTerpan”

35 Tpuronomerpuuecknue GyHKIUHU, UX
CBOMWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUHU, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHIECKHUX

43 YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

m Perienue TpUroHOMeTpUUECKUX
HEpPaBEHCTB

45 Perienue TpUroHOMETPHUUECKUX
HEpPaBEHCTB

46 Perienue TpUroHOMETPHUUECKUX
HEpaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH.
Tpuronomerpruueckre HepaBeHcTBa"

49 OCHOBHBIEC METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PETICHUS

IMMOKa3aTCJIbHBIX HEPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

31 MOKa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIC METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
54 OCHOBHBIE METOBI PEIICHUS
norapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAIILHBIX HEPABCHCTB
58 OCHOBHBIE METOBI PEIICHUS
HppallMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
HppallMOHANILHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
UppallMOHANEHBIX HEPABEHCTB
61 I'padmyeckue MeToAbI perieHus
UppaIlMOHATILHBIX YPaBHEHUI
& I'padmyeckue MeToAbI perieHus
UppaIlMOHATILHBIX YpaBHEHUI
63 I'padmyeckue MeToabl perieHus

ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ




64

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue METOIbI pelICHUS
norapu)MUYECKUX ypaBHEHUI

66

I'padmueckue MeToabI perieHUs
norapuMUYECKUX HEPABEHCTB

67

I'padmyeckue MeToabl pemieHUs
norapu(MUIECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemieHUs
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUI

69

I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN

70

I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

72

KonrponsHas pabora:
"HppanmoHalibHbIE, TOKA3aTEIbHBIE U
norapudmuueckre HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpandeckas
U TpUroHoMeTpuyeckasi GopMbl 3aHCH
KOMIUIEKCHOTO YHCIIa




KommiekcHbie uncia. Anredpandeckas

74 U TPUTOHOMETpHUYEcKask (GOpMbl 3aIHCH
KOMILJIEKCHOT'O YHUCIIa

75 Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenesnu
13 KOMILJIEKCHOT'O YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa
IIpuMeHEeHnEe KOMIUIEKCHBIX YUCEI JUIs

81 peeHust GU3NYECKUX U
reOMETPUUYECKUX 3a7a4

20 KontponbHas padora: "KomiuiekcHble
gucia"

83 HarypainbHsle u niensle yucia

84 HarypainbHsle u niensle yucia

g5 IIpumeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YUCEIl

26 IIpuMmeHeHne MPU3HAKOB AETUMOCTH

TCJIBIX YUCCII




87

[IpuMeHeHne NMPU3HAKOB ACTUMOCTH
nensix yncen: HOJL u HOK

88

[IpuMmeHeHne MpU3HAKOB AETUMOCTH
uensix yucen: HOJ u HOK

89

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YHCEJI: OCTATKU 110 MOAYJIIO

90

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO

91

[IpumeneHnne npu3HAKOB AETUMOCTH
LEJIBIX YK CEN: anroput™ EBkiuaa nis
pELIEHHUS 3a/1a4 B LIEJIBIX YUCIaX

92

Kontposnbnas pabota: "Teopust menbix
yucen"

93

CucremMa 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUS

94

Cucrema 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA

95

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHAIbHbBIX
YpaBHEHUI

96

OcHOBHBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEHN UppaIlMOHaTIbHbBIX
YpaBHEHUI

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U




COBOKYITHOCTEH MOKa3aTEeIbHbBIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

99

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUI

100

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHHe crCTeM K peleHUI0
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLns TOTYYEHHBIX
pe3yabTaTOB

102

IIpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HM, HHTEPIIPETALUs TOJTY4EHHBIX
pE3yJIbTaTOB

103

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad 13
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UTHTEPIPETALUS OJTyYEHHBIX
pE3yJIBTAaTOB

104

KonrtponsHas padora: "Cucremsl




palnMoHaIbHBIX, UPPALIMOHATIBHBIX
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHUH"

PanyoHanbHbIE YpaBHEHUS C

105
rapameTpamu

106 PanmonansHble HEpaBEHCTBA C
rapameTpamu

107 PammmonansHbie CUCTEMEI C
rapameTpamu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpamMu

109 HppanmoHaibHbIEe CUCTEMBI C
rapameTpamu

110 ITokazaTenbHbIE ypaBHEHNS,
HEPABEHCTBA C IapaMeTpamMu

11 ITokazareabHbIE CUCTEMBI C
napamMeTpamu

112 Jlorapudmuueckue ypaBHeHUs,
HEPABEHCTBA C TapaMeTpamu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpuuecKre CUCTEMBI €




rnapameTpamu

117

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyallUi C IIOMOLIbIO YPABHEHUH C
rapameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJEIEHN peaabHbIX
CUTYyallHil C MOMOILBI CUCTEM
YPaBHEHUH C ITapaMeTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C IOMOIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

120

KonTtponbHas pabdora: "3anaun ¢
napaMmerpamu’

121

[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

123

[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:
"Hepasencrsa"

125

[ToBTOpenue, o6o0mEeH e,




CUCTEeMAaTH3alusl 3HAaHU:
"HepaBenctna"

[ToBTOpEeHue, 0600mIEeH e,

126 CHCTeMaTHu3alus 3HaHUM’:
"HepaBencrsa"

[ToBTOpeHme, 06001IEHNE,

127 CHCTeMaTH3alus 3HaHU:
"[Ipon3BojHas u €€ npuMeHenue"
[ToBTOpeHme, 06001IEeHNE,

128 CHCTeMaTH3allus 3HaHUH:
"I[IpousBoaHas u e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cUCTEMAaTH3alHs 3SHAHUM:
"IIponsBonHas u e€ npuMeHeHue"
[ToBTOpenue, 06061IeHNE,

130 cucreMarusanus 3HaHuii: "UaTerpan n
€ro npuMeHeHue"

131 [ToBTOpenue, 06061IeHNE,
cucTeMaTu3aius 3Hanui: "OyHkun"

139 [ToBTOpenue, 06061IeHNE,

3 cucrtemaTtusanus 3Hanuil: "OyHkuun"

! [ToBTOpenue, o6o0mEH e,

33 cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 Hrorosast koHTpobHAs paboTa

136 [ToBTOpenue, o600mIEeHNE,




cucremMarusanuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136
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HHOACHUTEJBHASA 3AIINCKA

I'eomerpust sBiIA€TCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmiero o0Opa3oBaHMs, TaK Kak OO0ECHEeYMBAET BO3MOXKHOCTb H3y4YEHUS
JUCLIUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANPABIEHHOCTM W NPEIMETOB
ryMaHUTapHOTO IMKiIa. [IocKobKy Joruueckoe MplluieHne, GopMUpyeMoe pu
U3YYeHUH  OOyYarolmMMHCS  TOHSATUHHBIX  OCHOB  TICOMETPHH,  IpHU
J0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHHUH LIEMIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pPELICHUN T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIABUTaTh U ONPOBEPIaTh THIIOTE3b
HEINOCPEJCTBEHHO HCIOJB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]aU.

Llens ocBoeHuss mnporpammbel yudeOHOro Kypca «l'eomeTpus» Ha
yrIyOJI€HHOM  ypOBHE —  Pa3BUTHE  HMHAMBHUAYAJIbHBIX  CIIOCOOHOCTEN
oOyyaromuxcsit Ipu HU3yYEHUU T'€OMETPHUH, KaK COCTAaBIISIIOIICH MNpeaMETHON
ob0nactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecreyeHHe BO3MOMKHOCTHU
MpUOOPETEHUSI M UCIIOJIb30BaHUs 00Jiee INIyOOKHMX M€OMETPUYECKHX 3HAHUWA U
NEUCTBUN, CHEHU(PUUYHBIX TEOMETPUHU, M HEOOXOAUMBIX HJs YCIELIHOTO
npo(eCCUOHATBHOTO  O0pa3oBaHMs,  CBSI3aHHOTO  C  HCIOJb30BAaHUEM
MaTEMaTUKH.

[IpuopureTHbIMU 3aJa4yaMu Kypca T'€OMETpPUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUITUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacUIMpeHne MPEACTABICHHUS] O T€OMETPUH KaK 4YacTH MHUPOBOU KYJbTYpbI
1 (OPMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BAKHEUIIUX MAaTEMATUYECKUX MOJIETSAX, MO3BOJSIONIMX ONUCHIBATh U U3YyYaTh
pa3Hble SIBJICHUSA OKPYKAIOIIEr0 MUpa, 3HAHWE MOHATUHHOrO amnmapara Io
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupoBaHHEe  yMEHHS  BIaJE€Tb  OCHOBHBIMM  TOHSATHSIMH O
IPOCTPAHCTBEHHBIX (PUTypax WU UX OCHOBHBIMU CBOWCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHE UX NPUMEHSATh, YMEHUS J0Ka3bIBaTh TEOPEMBI U HAXOIUTh
HECTAHJIaPTHBIE CIIOCOOBI PEIICHNUS 3a/a4;

(dopMupoBaHHEe YMEHHUS paclo3HaBaTh Ha YepTekax, MOACIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpAlEHHs, KOHCTPYHPOBAaTh
reOMETPUUECKUE MOJIENH;

dbopmupoBaHue NOHUMAaHUS BO3MOKHOCTH aKCHUOMAaTUYECKOTO
MOCTPOCHUS MaTeMAaTUYECKUX TeopuH, (OpMHUpPOBaHHE TIOHHMAHUS POJIU
AKCHOMAaTHKH MPY MIPOBENECHUH PACCYKICHU;



dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIaMU JJOKA3aTeIbCTB U aJITOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJCHUS B
XOJIe PEIICHHS CTEPEOMETPUYECKMX 33Ja4 M 337Ja4 C [PAKTHYECKUM
colepkaHueM,  (GopMHUpOBaHHME  TMPEACTABIECHUS O  HEOOXOAMMOCTH
JI0KA3aTeNIbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHUM U POIU
aKCMOMATHKH B MIPOBEJICHUU JCAYKTUBHBIX PACCYXKICHUMN;

pPa3BUTHE W COBEPIICHCTBOBAHUE MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH oOyyarommxcs, MMO3HABATCILHOM aKTUBHOCTH,
HCCIIEI0BATEIbCKUX YMEHUN, KpUTUUHOCTU MBIILIEHUS, HHTEPECA K U3yUYECHHIO
T€OMETPUH;

dbopmupoBaHue (GyHKIIHOHATBHOM IPaMOTHOCTH, peJIeBaHTHOM
r€OMETPUU: YMEHHUsS paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TOHSITHUH,
O0OBEKTOB U 3aKOHOMEPHOCTEH B PEAbHBIX JKU3HEHHBIX CUTyallUsIX U TIPU
U3YYCHUH JIpYyTUX Y4eOHBIX TMPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJEIMPOBAaHUSI pEATbHBIX CUTyallud, HCCIEAOBaHUS
MOCTPOEHHBIX MOJIeJICH, HHTEPIIPETAIIMU TTOJTYYSHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIEpKaTEIbHBIMU JIMHUSIMU YueOHOTO Kypca «I'eomeTpus»
B 10-11 knaccax sasmstorcs: «lIpsMple W IIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tenma BpameHus», «BekTopsl ©  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YTIyOJEHHOM YpOBHE OOyYEHHS B
10—-11 knaccax, OTHOCUTCS] KO BCEM COJIEPKATEIbHBIM JJUHUSAM y4eOHOTO Kypca,
a ¢dopMHpOBaHWE JIOTHYECKUX YMEHUW pachpenenseTcss He TOJIbKO IO
collepKaTeNIbHBIM JIMHUAM, HO #W 1o rojam oOydeHus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pE3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MpPOrpaMmbl, paclpeleiEHHbIM MO rojaM O0y4YeHHs,
CTPYKTYpHPOBAaHO  TakkMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIMITHATIBHBIM BOIMIPOCaM 00ydJaroniuecss o0pamaiich HEOJHOKPATHO. DTO
MO3BOJISIET OPTaHW30BaTh OBJIAJICHUE TCOMETPUUYCCKUMH TIOHATHSIMU U
HaBbIKAMM TIOCJIEIOBATENIbHO M TOCTYIATEIbHO, C COOJIIOICHUEM NPUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYaTh B OONIYI0O CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUN OOYYAIOIINXCS, pacuIupsisi U yriayonsas eg,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus sl auddepeHumranud  oOydeHUs, TOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTeNbHBIX MPOrpaMM, OOECNeUnuTh YriayOnaeHHOe
M3y4YEeHHE T€OMETPUU KaK COCTaBJIAIONIeH yueOHOro npeamera «MareMaTukay;



MOJTOTOBUTh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMaTUKH C
yué€TroM BbIOOpa Oyaymieil mpodeccun, odecrneynBas MPeeMCTBEHHOCTb MEXY
o0muM 1 ipoeccCHoHaTLHBIM 00Pa30BaHUEM.

Ha usydenue yueOHOro kypca «['eomerpusn» Ha yriyOoJ€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B He/IeIIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeOMETpuu. Touka, mnpsAMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOECHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOE pacnosiokeHHe IPsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajulesibHble M CKpeluBarommecs npsmele. [Ipu3Hakm ckpemmBarommxcs
npsMbIX. llapamienbHOCTP NpPAMBIX M IUIOCKOCTEHW B MPOCTPAHCTBE:
napajulejIbHbIe IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTh TPEX NPSIMBIX,
[IapajuIeIbBHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, N300pakeHne ¢Guryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxxenune (uryp B MmapajuiebHOM MPOEKUUU. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXKIy NpPSIMBIMA B INPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEH:  MapajljleibHbIE  IIJIOCKOCTH,  CBOMCTBA
napajuleJbHbIX IUIOocKOocTel. IIpocrelinime mNpocTpaHCTBEHHBbIE (GUIYyphl Ha
IJIOCKOCTHU: TETPAdIP, MAPAILICTENUIIET, TOCTPOCHUE CEUEHU .

[leprieHANKYIAPHOCTH NPSAMOM U INIOCKOCTH: IEPIIEHANKYJIIPHBIE MTPSMbIE
B IIPOCTPAHCTBE, NPSMBIE MapAJIEIbHbIE U NEPICHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOpemMa O IpPSAMOU
NEPIEHIUKYJIAPHON IIJIOCKOCTH. OpToroHaibHOE IIPOEKTUPOBAHMUE.
[lepieHAMKYNSIp W HAKIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYIIPHOCTU JBYX
IockocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YTOJ MEXKAY MPAMON U IUIOCKOCTHIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA Yrojl ABYIPAHHOIO yrijla. TpEXrpaHHbIA U MHOTOTPAHHBIE
yrabl. CBOMCTBA IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOWMCTBA IUNIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yroiapHas
npusMa, OpsMasi U HakKJIOHHAs TNPU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh
npusMsbl. [lapamenenunen, TpsMOYrOJIbHBIN MApAJUICIICIIUIE] U €r0 CBOMCTBA.
Kparyaiiirie mnyTd Ha MOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
IIpoctpanctBenHas teopema Ilugaropa. Ilupamupa: n-yronpHas nupamuia,



npaBWJIbHas U yceu€HHas mupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHEH
IpaBUWIbHOW nupamMuel. [IpaBuiIbHbIE MHOIOTPAaHHUKH: NIPABUIIbHAS MIPU3MA U
IpaBWJIbHAs NUpaMUa, NIPAaBWIbHAS TPEYroJibHAs NMHUPAMHUAA U NPABUIBHBIN
terparap, kyO0. IlpencraBineHue O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCadIp.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMAaroHaau, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IIOIIalb OCHOBaHUM, Teopema O OOKOBOM IMOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTM W MOBEPXHOCTH MPABWIBHOW MHPAMHUIBI,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMU/IBI.

CuMmmeTpust B IPOCTPAHCTBE. OJIEMEHTbI CUMMETPUU IPABHIIBHBIX
MHOTOTPaHHUKOB. CHMMETpPUS B MPAaBWIBHOM MHOTOTPAHHHMKE: CHMMETPHS
napajulesienunesa, CAMMETPUS NPABUJIIBHBIX NPHU3M, CUMMETpPHUs IPABUIBHOU
OUPAMUJIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTHBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS € BEKTOpPAMH:
CJIO’)KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXECHUE
BeKTOpa Ha uuciio. CBOHCTBA CIOXKEHHMS BEKTOPOB. CBOMCTBA YMHOXKEHMS
BeKkTopa Ha uwucio. [loHarue  KomrutanapHele  BekTOpbl.  [Ipu3Hak
KOMIUTAHApPHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpA MO TPEM HEKOMIUIAHAPHBIM BekTOopaM. lIpsmoyrosibHas
cucTteMa KoopAuHAaT B mpocTpa”cTBe. KoopanHatel BekTopa. CBA3b MEXIY
KOOpAMHATAMHU BEKTOpPa M KOOpPAMHATAMM TOYEK. YTOJ MEXKIY BEKTOPAMH.
CxkansipHOE TPOU3BENECHUE BEKTOPOB.

11 KUIACC

TeJia BpaleHus

[TonsATHSA: HHIMHIPUYECKAsh IOBEPXHOCTh, KOHHWYECKAs TIOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylolue IMOBEpXHOCTeH. Tema BpaiieHUs:
UJTUHAP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. B3zaumHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpaIleHUS Ha TIockocTh. Pa3BépTka mummHapa u koHyca. CummeTpus chepsl U
mrapa.

O6bém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciaeactBusi u3z He€. OO0bEM mpsMon u



HAKJIOHHOW TMPU3MBbI, IIWIMHIpA, NHpaMuIbl U KoHyca. OO0bEM miapa u
1apOBOr'0 CErMEHTA.

KoMOuHanmu Ten BpalieHus U MHOTOTpaHHUKOB. IIpu3ma, BnucanHas B
HWIMHIpP, OMHCaHHas okojo uwinHiapa. l[lepecedenue chepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl miockocThio. [IoHsITHE MHOTOIpaHHUKA,
OMHCAHHOTO OKOJIO c(ephl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpalICHUSI.

[Tnomanas MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJI0Maab cPephl U e€ JacTei.
[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nooO0HbIX uryp. IIpeoOpazoBanue nonobus, romorerus. Pemenue 3amay Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceyeHUii MHOTOTPAHHUKOB M TEJl BPALIECHUA: CEUYECHHS
UuauHApa (MapajulelbHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHblE OCHOBAaHHUIO U MPOXOJSIIME Yepe3 BEPIIMHY), CEUEHMsI 1Iapa,
METOIBl IIOCTPOEHUS CEUEHUM: METOJ CJEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIEH IIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTopamu. BekTopHoe
YMHOKEHHE BEKTOpOB. CBOMCTBa BEKTOPHOTO YMHOXEHHs. [IpsmoyronbHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopaunaTel BekTopa. PasmoxeHue
BekTOpa 1o ©Oa3ucy. KoopauHaTHO-BEKTOpPHBIA METOA MpHU  pPEUICHUU
r€OMETPUYECKUX 3a]1aY.

/{BMKEHUS B IPOCTPAHCTBE

JIBuxenust nmpoctpanctBa. Otobpaxenus. [[BuxkeHus u paBeHCTBO GUTYp.
OO6mue cBoiicTBa ABWIKCHMH. BHabl JIBWKEHUN: TapauIelIbHBIA TIEPEHOC,
LEHTpaJbHAsl CUMMETpUs, 3€pKajbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJAEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  MO3UMLMU  OOydHaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 OOIIECTBA, MIPEACTABICHHUE O
MaTE€MaTUYECKNX OCHOBaX (PYHKIMOHUPOBAHHUSI PA3IMYHBIX CTPYKTYP, SIBJICHUH,
MpoNEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIUSAMHU U Ha3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON HACHTUYHOCTH, YBAKCHUS
K MPOIUIOMY U HACTOSILIEMY POCCUHCKON MAaT€MAaTHUKH, [IECHHOCTHOE OTHOLIEHUE
K JOCTH)KCHHMSM POCCHUMCKHX MAaTE€MaTUKOB M POCCUHWCKOW MaTeMaTH4ECKOU
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTH)KEHHM B IPYIMX HAayKax, TEXHOJIOTHSX,
chepax SJKOHOMHUKHY;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHue JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHHWSA, O3TUYECKOTO MOBEICHUS,
CBA3AHHOTO C TNPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThI0 YYEHOTO, OCO3HAHHWE JHMYHOIO BKJIaJa B TOCTPOEHHUE
YCTOWYMBOTO OyAYIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKIIIOYAsl 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHNM, paccyXIEeHUN,
BOCIIPUMMYHMBOCTh K MATEMAaTUYECKUM aCMEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocUTAHKE:

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHYeCKUe 3HaHHUsS B
MHTEpecax 3J0poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas (pu3anyeckas aKTUBHOCTH), PU3NUYECKOE
COBEPILIEHCTBOBAHME npu 3AHATHUAX CHIOPTUBHO-03JOPOBUTEIBHOM
NEeSATENBHOCTBIO;

6) TpynoBoe BocniuTanue:



TOTOBHOCTh K TpPYIYy, OCO3HAHWE IIEHHOCTH TPYIOJIOOWs, HWHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTEMaTHKOW M €€ MPHIOKCHUSIMH, YMCHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymel mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEW JKWM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEeMaTHYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh 3KOJIOTUYCCKOW KYJIbTYPHI, IOHHMMAHWUC BIUSHUS
COIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME MPUPOJHON |
COIIMAJIbHOW CpEeIbl, OCO3HAaHWE TJOOATBHOTO XapaKTepa AKOJOTHUYECKUX
po0JIeM, OPUCHTAIIMS HA MPUMEHEHHE MAaTEMaTHYCCKUX 3HAHUH IS PCIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OIICHKU WX
BO3MOJKHBIX TTOCIIEACTBHIA TSI OKPYXKAIOIICH CPEeIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH M  OOIICCTBCHHOH IPAKTHUKH, IOHHMMaHHE
MaTeMaTHYeCKOW HAayKH KakK c(epbl 4eIOBEUECKOW NEATEIbHOCTH, ATAloB €
pPa3BUTUS W 3HAYUMOCTU JUISI PA3BUTHUS LHUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEMaTHYECKOH KyJIbTYpOd Kak CPEICTBOM TO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO W HCCIEAOBATEIBCKYIO NIEITEIBHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKN MAaTEMAaTHIECKUX
O00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIy TOHATHAMH, (OPMYIUPOBATH
onpeeICHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN TIPU3HAK
Kinaccupukanuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPAaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh ¥  TNPEOOpPa3OBBIBATH  CYKJICHHUS:
YTBEPAUTEIBLHBIC ¥ OTPUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpeYHs B akTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUSAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEYUHIA;



JIeJIaTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX HU
MHAYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CaMOCTOATEJILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKICHUM (MpsAMbIE W OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
OPUBOAUTH HPUMEPbl U KOHTPIPUMEPBL, OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUSI U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIIEHHUS, BBIOMpaTh HaWboJee MOAXOMAMMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUA:

UCII0JIB30BaTh BONPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APITYMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAaHUPOBAaHHBIN DKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
ABJICHMS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAY OOBEKTaMH,
SABJIICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBATH 000OILIEHUSI U BBIBOJBI 10 PE3yJibTaTaM
OPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE TMPOLECCA, a TAKKE BbIABUTATbH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh J1epULMTH MH(DOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BBIOMpPAaTh ~ MHGOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUPOBaTh MHGOPMAILIMIO, IPEACTABIATh €€ B PA3IUUYHBIX (opMax,
WUTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOSITEJIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUS
Oo0wmenue:
BOCIPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHSI B COOTBETCTBUH C
YCIIOBUSIMU U LEISIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY



3pEHHS B YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY pelICHUs
3a]]a4i, KOMMEHTHPOBATh NOJTYYCHHBIN pe3ysbTar;

B X07ie 00CY’KIeHH 3a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/1aeMOW TEMBI,
mpoOJieMbl, pelaeMoil 3aJauyd, BBICKA3bIBaTh HWJCH, HAIlCICHHBIE Ha MOHCK
pEeIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXUBaTh Pa3Uure U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEICTaBIsATh  pPEe3yNbTaThl  peHIeHWs  3aJadd,  JKCIEPHUMEHTa,
HCCIIEIOBAHMs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTAlUuU U 0COOEHHOCTEN ay TUTOPUU.

PerynsiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe 1eiCTBHUSA

Camoopranuzamnus:

COCTaBJISATh IUIaH, AITOPUTM PELICHUS 3a7auu, BEIOUpaTh crioco0 perieHus
C Y4Y€TOM HMEIOIUXCS pPEecypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJAJ€Th HAaBBIKAMU IIO3HABATEJIBHOM pediiekcud Kak OCO3HaHUS
COBEpILIAEMbIX JEHCTBUM M MBICIUTEIbHBIX MPOLIECCOB, WX PE3yIbTaTOB,
BJIQJETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS MpoIEecca W pe3yibTaTa
pelIeHns: MaTeMaTUYEeCKOM 3a1auH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PEIIECHUU
3a/layd, BHOCUTb KOPPEKTUBBI B  JIE€ATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBl  JTIOCTH)KEHHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI AeSITEJIBHOCTD:

NOHMMaTh W UCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAVBUIYabHOM paboOThl MpU peuieHUuH Y4eOHBbIX 3a/ay, MPUHUMATh 1elb
COBMECTHOM N1eATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHON padoThI,
pacnpeenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYykaeHus1, 0OMEH MHEHHIA,
«MO3TOBBIE HITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbI, OLICHHBATh



KauyecTBO  CBOEr0  BKJIaJga B  OOMMA  TOPOAYKT MO  KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaromuicss HAyqYuTCs:

CBOOOZHO ONEpUPOBAaTH OCHOBHBIMHU MOHATHUSMU CTEPEOMETPUU TIPU
pEILIEHNH 3a/1a4 U IPOBEACHUHM MaTEMaTHUECKUX PACCYKIECHUH;
IPUMEHATh aKCHOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX MPU PEILICHUU
r€OMETPUYECKUX 3a/1aY;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJI0KEHUE MPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B IIPOCTPAHCTBE, MIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;
CBOOOZIHO ONEpUpOBaTh MOHATUSIMM, CBS3aHHBIMU C YIJIAMU B
MIPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMOM U
IJIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CcBOOOJIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MpU3MA,
nupaMua, NpsIMOYTOJIbHBIN Napajuiesenumne, Ky0);
KJIaCCU(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA IS
KJIacCU(pUKaluu;

CBOOOZIHO ONEpUpOBaTh MOHITUSIMM, CBSI3AHHBIMH C CEUEHUEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBIIIOJIHATh ~ NApPAJUIENBHOE,  LEHTPAJbHOE W OPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUIyp HA TUIOCKOCTh, BBIMOJHATH HW300paKEHUS
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOI'PAHHHUKOB  PAa3JIMYHbIMU  METOJAMH,
BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
nMpaMuJia), TEOMETPUUECKUX TeJI C IpUMEHEeHHEM hOopMYIT;

CBOOOZIHO OMNEpUpOBaTh TMOHATHUSIMU: CHUMMETPUS B MPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTH
CUMMETpUU (UTYPBHI;

CBOOOJHO ONEPUPOBATH MOHSTHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJl BEKTOPAMH;

pemarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMaTUYECKUX OTHOLIEHHUW U
HaXO0)K/IEHUE F€OMETPUUECKUX BEJIMUYMH, IPUMEHSSI U3BECTHBIE METObI



OpU pELICHHUM MAaTEeMaTUYECKUX 3a7ad IOBBIIIEHHOIO U BBICOKOIO
YPOBHS CJIOKHOCTH;

MPUMEHATh MPOCTEUIINE NPOTPAMMHBIE CPEIACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MPH PEHICHUU CTEPEOMETPUYECKHUX
3a/ad;

U3BJIEKaTh, MPEoOpPa30OBBIBATh U HMHTEPIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

NPUMEHATh MOJIYyYCHHBIE 3HAHWSI HA TNPAKTUKE: CpaBHUBATh W
AHAJIM3UPOBATh PEaAbHbIC CUTYalluU, IPUMEHATHh W3yUYECHHBIC MTOHATUS
B MpOIECCe IOMCKA PEIICHUs MaTeMaTU4ecku CGhOpMYIUPOBAHHON
po0JIeMbl, MOJICIMPOBAThH PEabHbIC CUTYaIlMU Ha SI3bIKE T€OMETPUH,
HCCIIEIOBATH ITIOCTPOCHHBIE MOJENH Cc HCII0JIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, armapara aiareopbl, peliarhb
IIPAKTUYECKUE 3aJ1aul, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

MMETh TMPEJCTaBICHHUS] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyyaromuicss HAyquTCs:

CBOOOJTHO OMEpPUPOBATh MOHSATUSIMH, CBSI3aHHBIMU C IUJIUHIPUUECKOMH,
KOHMYECKOM M c]eprudeckoi MOBEPXHOCTIMHU, OOBACHITH CHOCOOBI
MTOJTYICHHUS;

OTICpUPOBATh TOHATHSAMH, CBS3aHHBIMH C TEJaMHd  BpaIICHUS:
UIMHAPOM, KOHYCOM, chepoii U IIapoM;

pacmo3HaBaTh Tella BpalieHus (IUIWHApP, KOHYC, cepa U Imap) u
OOBSCHSTH CIIOCOOBI TIOJTYICHHUS TEJT BPAIICHUS;

KJIaCCU(PHUITMPOBATH B3aUMHOE PACIIOIOKEHNE C(Hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpPAICHUS,
00BEMBI U TUTOIIA/IN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIlCHHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpPMYTT;

CBOOOJTHO OTIEPHUPOBATH TMOHATHIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU
TeJd BpAIICHWS W MHOTOIPAHHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
cdhepy U OnmUCcCaHHBIN 0KOJIO0 cdepbl, chepa, BIUcCaHHAsT B MHOTOTPAHHHUK
WJIU TEJIO BPAIlCHUS,

BBIYHCIIATh COOTHONIICHUS MEXKAYy IUIOMIQJASIMH TOBEPXHOCTEH U
00BEMaMH 1TOJTOOHBIX TEI;



U300pakaTh M3y4yaeMmble (PUTYpbHI, BBIMNOJIHATH (BBIHOCHBIE) IIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUECHUS TEJ BPALLCHHUS;

M3BJICKaTh, MHTEPIPETHUPOBATH M MPE0oOpa3oBBIBaTh WH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaxX, MPEACTAaBICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBIMNOJIHATH ONEPAIMN HAJl BEKTOPaMHU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT;
pelarb TEOMETPUUYECKHE 3aJauyd HAa BBIYMCICHHUE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMHM, BBIYHCIIEHUE PACCTOSHUM OT TOYKH [0
IUIOCKOCTH, B IIE€JIOM, Ha IPUMEHECHHE BEKTOPHO-KOOPJIUHATHOIO
METO/Ia IPU PELICHUH;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C JBIKEHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeNl BpallleHUs Mpu
MApAJUICIBHOM TEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPUH, IIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00uUS;
CTPOUTH CEUYEHUST MHOTOTPAHHUKOB M TEJ BpPALICHUS: CEUCHUS
quiauMHApa (mapauielibHO M MEPIEHIUKYJISIPHO OCH), CEYEHHUS! KOHYyca
(mapajuieNbHbIE OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIIUHY), CEUCHUS
mapa;

WCMOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHUI: METOH CIIEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MIPUMEHSTh T€OMETpUUECKUEe (HAKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
IIPUMEHEHHMS 3a/IaHbI B SIBHOM 1 HESIBHOH (hopMme;

pelars 3aJadyd Ha JO0KAa3aTelIbCTBO MAaTeMaTHUYECKMX OTHOLIEHHU U
HAXOXJICHUE TEOMETPUUECKUX BEJIUYNH;

MPUMEHSTh MIPOTPAMMHBIE CpencTBa u AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBbI TPU PEMIEHUH CTEPEOMETPUUECKUX
3a1ad4;

NPUMEHATh  [MOJIyYCHHBIE 3HAHUSI HA MPAKTUKE: CpPABHUBATDH,
AHAIM3UPOBaTh W OLICHUBATH PEaJbHbIC CUTyalldd, TPUMEHSThH
M3YUYECHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON  MpPOOJIEMBbI, MOJACIUPOBATH
pEAIbHBIE CUTYAIlMU HA SI3bIKE T€OMETPHUU, UCCIEA0BATH ITOCTPOCHHBIE



MOACIIM C HCIIOJIb30BAHUCM TI'COMCTPUYCCKUX MOHITHHA H TCOPCM,
alirapara aJIF€6pBI, pelaTb IIPAKTUYCCKUC 3addadu, CBA3AHHBIC C
HaX0XACHUCM I'COMCTPHICCKHUX BCIIMYINH,

HMCTL IPCACTABJICHUA 00 OCHOBHBIX 3dTaIax pa3sBUTHUA TCOMETPUU KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHOe pacniosiokeHue NpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenabHOCTh NPSIMBIX U TUIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHocn, MPSIMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIbl U pacCTOSHUS 16 1
MHororpaHHuku 7 1
Bexkrops! B IpocTpaHcTBE 12
2 HOBTOPCHHG, 0000111eHNe U crucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ae/ioB U TeM Korrpomsusie  TpaTiveckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEMaTH3aIUs 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEMaTHU3alus 3HAHUM
OBHIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE MJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS cTEpeoOMETpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKArOIMMUECH IIIOCKOCTH,
NepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlonsTus: IepeceKarommecs mIoCKOCTH,
IepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIHUX 00BEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX




(uryp, HECYIIECTBYIOIHNX 0OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TTEPBbIC
cneactBus U3 HuX. CrocoObI 3aaHus
MPSIMBIX ¥ IJIOCKOCTEH B MPOCTPAHCTRBE.
O003Ha4eHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepeCceUeHUs MOYUYCHHBIX IIJIOCKOCTEH.
PackpaiBanue NOCTPOEHHBIX CEUYSCHUN
pa3HBIMU IIBETaMU

11

N300pakeHune ceueHuil nmupamusl,
Ky0a ¥ IpU3Mbl, KOTOPbIE POXOJAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJIyYEHHBIX MIIOCKOCTEH.
PackpamBanue noCTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

12

N306paxenune ceyeHnil mupamMuibl,
Ky0a 1 IPU3MBbI, KOTOPBIE TIPOXOIST
gyepes ux péopa. M3o0paxenue
nepecedeHus MOMyYeHHBIX TIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUYECHHI
pa3HBIMU IIBETAMHU




13

N3o0paxkeHne ceueHn MupaMuIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa. M3obpaxenue
IepeceyeHus! MOIYyUEHHBIX MNIOCKOCTEH.
PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

14

Mertoa cnefoB Ajist MOCTPOSHUS
CEeUeHUU

15

Meton ciieqioB JUIsl TIOCTPOEHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX | IJIOCKOCTEH

16

MeTon crnefioB Uil MOCTPOCHHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U MJIOCKOCTEHN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemeI‘/’I M 3aI1MCh 111aroB
MTOCTPOCHHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

19

ITocTpoenue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUs

20

[TocTpoenue ceuenuii B mupamue, Kyoe




o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
[MOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
IIPOIIOPLIMOHAJIBHBIX OTpE3KaXx.
[Tonobue TpeyroabHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX HA
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U
CTEpEOMETPUH

23

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haky CKpemnBaronIMxcst
npsaMbIX. [lapamiensHble IpsiMBbIE B
MIPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM MPSIMOU, MMPOXOAIIEH uepe3
TOYKY IIPOCTPAHCTBA U HE JIeKAILEH Ha
JAaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJuIeIbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTh TpeX MPsIMBIX.
Teopema o Tpéx mapaynenbHbIX
npsmbIX. Teopema 0 CKpeIMBaroIuXcs




IIPAMBIX

27

[MTapannensHOE TPOESKTHPOBAHHE.
OCHOBHBIE CBOIMCTBA MapalICIIEHOTO
npoeKTHUpoBanus. M300paxeHnne pa3HbIx
¢buryp B mapayuieIbHON MPOESKIIUN

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIY IIPAMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[TonsTHA: TapauIeIbHOCTD MPSIMON 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napaieIbHOCTH MPSAMON U MIIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSI3aHHBIE C MAPATUICTBHOCTHIO MPSIMBIX
Y IUIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceduenust, MPOXOIAIIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOIIEHUN

33

HapaJ'IJ'ICJ'ILHaH mpoceKuusd, IpUMCHCHUC
IJI TIOCTPOCHUA CEe4YCHUI Ky'621 u




napajienenumnena. CBoncTBa
napajuieJienuIe1a U Ipu3Mbl

34

[TapannensHble mockocTy. [Ipuznaku
[apajuIeIbHOCTH BYX IJIOCKOCTEH

35

Teopema 0 mapajuIeIbHOCTH U
€AVMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOAAIIECH Yepe3 TOUKY, HE
IIPUHAUIEKALYIO TAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
napaieNIbHOCTH MPSAMBIX N€pecedeHus
IIPU NIEPECeUeHUH JBYX MapajuleIbHbIX
IJIOCKOCTEH TpeThei

37

CaolicTBa napaienbHbIX INIOCKOCTEN:
00 oTpe3Kax napajjieNbHbIX MPSIMBbIX,
3aKJIIOUYEHHBIX MEX]y NTapajiebHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI TapaJlJIeIbHBIMU MJIOCKOCTSMU

38

[ToBTOpenue: reopema Iudaropa na
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajulesIenunena

41

Brruucnenue niauH OTpe3KOB B KyOe U
MPSAMOYTOJIBHOM TIapajuiesIeuIIe e




42

[TeprieHAMKYASAPHOCTH MPAMOUN 1
rwiockoctH. [Ipu3nak
MEePIEHIUKYIISIPHOCTH MIPSMOUN U
IJIOCKOCTH

43

[lepneHMKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOSIIeH
4yepes TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaxX

47

IlepnieHqUKYIIAp U HAKIIOHHAS.
[TocTpoeHne nepneHauKynsapa U3 TOYKU

Ha [PSAMYIO

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHauKynspa U3 TOYKU

Ha MPSAMYIO

49

Teopema 0 TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)

50

Teopema o TpEX neprneHANKYIIpax
(nmpsimast 1 oOpaTHast)




VYTos Mexay CKpelrBarOIUMHUCS

51
IPSIMBIMU
ITouck neprneHauKyISApHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHINKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IIIockocTu. Ilnockoctn
CUMMETpPUI B MHOTOTpPaHHHUKAX

57 IIpu3Hak nepneHMKyJIIpHOCTH MPSIMON
U TUIOCKOCTH KaK CJIEJICTBUE CHMMETPHUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETpHUS, CABUT TOYKHU IO
MapajuieJIbHON IPSIMOU

61 CaBur no HenapauielabHON NPSIMOH,

U3MEHEHUE PACCTOSHUN




62

KontponbHas padota "B3anmuoe
PacrosoKeHUe MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

63

IToBTOpEHME: Yroa MeXAy PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MExKay NpsIMbIMHA B
MHOI'OI'paHHHUKax

66

JiByrpanssIil yroia. CBOMCTBO
JIMHENHBIX YIIIOB IBYTPAHHOIO yria

67

[leprieHAMKYAAPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

69

[IpssmoyronbHBIN napasuienenunesn; Kyo;
WU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenumeaa

70

TeopeMa 0 JUuaroHajivi npsiMmoyroJibHOro




napajjieacnuieaa u CICACTBUC U3 Heé

71

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3aJlauM, CBA3aHHbBIE CO B3aUMHbBIM
PaCIIOJIOKEHUEM MIPSAMBIX U IJIOCKOCTH

72

IToBTOpEHME: CKpeLMBaOIINEC
MMpsAMBIC, TaPAJUICIIbHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOI'paHHUKaX

73

[Tapa napaienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHue oT TOUKH 70 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOILIBIO NIEPIECHANKYJIAPHON
IIJIOCKOCTH

76

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpeXTpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB U1 TPEXTPAHHOIO yria

77

DneMeHTHI ChePUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

Kontponbras padota "Yrib1 u
paccrostHus"

79

CucreMaTus3aius 3HaHUH




"MHOrorpaHHuK U €ro 3JeMEeHTHI"

[Tupamuna. Buasl nupamu.

80 1
[IpaBuibHas nupamuaa

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. |
IIpaBunbHas npusma

22 [Ipsimoii napamienenunen, |
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

23 Boinyxkiible MHOTOrpanHuku. Teopema 1
Ditnepa
Brinyxiible MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHbIC U 1
IOJIyTIPAaBUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbnas padota |
"MHororpaHHuku"

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bektopa o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
IJIOCKOCTH

92 CkanspHO€ pOou3BeICHNE 1

93 Beruncnenue yria Mexy BEKTOpamMu B 1




MIPOCTPAHCTBE

94 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1
95 [Ipocreiimue 3aga4n ¢ BEKTOpaMu 1
96 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1
97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

Kosnu4yectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpoabnbie | Ilpakruueckue
n/n Bcero u3ydyeHusi =~ odpa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
IToBTOpenue Temol "KoopanHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpaHcTse"
’ [ToBTOpenue Temsl "CkansgpHoe 1
MIPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpeHue Temsl "YpaBHeHHe
4 IPSAMOM, MPOXOIAIIEN Yepes3 JIBE 1
TOYKH"
YpaBHEeHHE IIIOCKOCTH, HOPMAJIh,
5 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekTtopHoe npousBenenmne 1
g JInHeliHbIe HEPABEHCTBA, JINHEWMHOE 1
IpOrpaMMUPOBaHKE
9 JIuHeliHbIEe HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHanUTHYECKHEe METO/IbI pacuéTa yria 1




MCXKAY MPsAMBIMHA B MHOI'OI'PAHHHUKAX

AHaIUTHYECKHUE METO/IbI pacuéTa yria

11 MEXK]y TIJIOCKOCTSIMU B
MHOTOTpaHHHUKaX

12 dopMya pacCTOSIHUSA OT TOYKH 10
IUIOCKOCTH B KOOpJAWHATaX

13 Haxosaenue paccTossHUi OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxosnenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaH/apTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHBIE IUIOCKOCTH, IEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMBIE U IUIOCKOCTH:
napaJuleJIbHbIE CEUEHUS

20 [TapannenbHble psIMBIE U IUIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble psIMBIE U IUIOCKOCTH:

21 YTJIbI MEXKY CKPELIMBAIOILIUMUCS

MMPpAMBIMHA




22

[lepnenauKynsipHbIE TPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePHEHANKYIISIPHBIX TIOCKOCTEN U

MMpAMbIX, CUMMCTPHU MHOI'OI'PAHHUKOB

23

[IepnieHauKyIsIpHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIAPAX

24

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOI'OI'PaHHHUKaX

25

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJIOMIAJIEH, COOOPaKEHUSI TTOI00MS

26

[ToBTOpEHwMeE: Mo
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0MAJIeH, COOOpaXKeHUsI IO 100Ut

27

[ToBTOpEHwMeE: Mo
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IAJIeH, COOOpaXKEeHUsI IO 100Ut

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAH TTOBEPXHOCTEH, pa3pe3anust
Ha 9aCTH, COOOpaXeHUs MOA00US

29

[Tnomany cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anust
Ha YacTH, COOOpaKeHUs o100us

30

KonTtponsHas padora "[loBTopenue:




MHOTOTPaHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

O0BEM Tema. O6beM IPSIMOYTOJILHOTO

31 napaJienenumneaa

1 3amaun 00 yaBOCHUU Ky0a, O
KBaJIpaType Ky0a; O TPUCEKIINH yTia
CrepeomeTpuyeckue 3a1a4u,

33 CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaslIeIICITHITe 1A
[IpuknanHbie 3a1a49u, CBSI3aHHBIC C

34 BBIYHCIICHUEM 00bEMaA
MPsIMOYTOJIBHOTO Tapasliesenurea

35 O0BEM IpSAMON TPU3MBI
CrepeomeTpuyiecKkue 3a1auu,

36 CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
IIPSAMOM TIPU3MBI

37 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TPU3MBI
Boruncnenue 00bEMOB Te ¢ TOMOIIBIO

38 omnpenenénHoro uHTerpana. O0bEm
HAKJIOHHOM MPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpenenéHHoro uuaTerpaiga. Oobém
TTUPAMH/TBI

40 ®opmyna 00bEMa MUPaMUIbIL.

OTtHomeHrne 00BEMOB TUPAMUT C




00IIUM yTIIOM

41

dopmyna 00bEMa MUPAMHIBL.
OtHomeHne 00eMOB MTUPAMH] C
00LIUM YIJIOM

42

CrepeomeTpuyeckue 3a1a4u,
CBA3aHHBIE ¢ 00BbEMaMU HAKIIOHHON
MIPU3MBI

43

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU TUPAMUIBI

44

[Ipuknanueie 3axa4un mo Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Ipuknanueie 3apa4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46

[Tpumenenne o0bEMOB. Boruncienue
pPacCTOSIHUA A0 MJIOCKOCTH

47

Konrponbnas padora "O6béM
MHOTOTpaHHHKaA"

48

HunuHapuyeckas HOBEPXHOCTb,
o0pa3yroIue UIHHIPUIECKON
MOBEPXHOCTHU

49

umuaap. [Ipsamoi KpyroBon HUIMHAD.
[Tmomaar MOBEPXHOCTH NWIIMHIPA

50

Konunueckast moBepxHOCTb,
00pa3yrorme KOHHIeCKOM
noBepxHocTu. Konyc




51

Ceuenne KOHYCa IINIIOCKOCTBIO,

napannenbﬁoﬁ IINIOCKOCTHU OCHOBAHUA

52

Yceu€nnsiii konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

54

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

55

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTe€JIbCTBO U BBIYMCJIICHHUC,
MMOCTPOEHUEM CEUCHUHN LWIIMH]IPA,
KOHYca

56

CrepeomeTpuyuecKue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUHN IIMIHHIPA,
KOHYca

57

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

58

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIIAHAPOM

59

Cdepa u map

60

[Tepeceuenue cdeps! u mapa c

iockocThio. Kacanue mapa u cdepbl

MJIOCKOCTHIO. B 1 n3o0pakenue
nrapa

61

[Mepeceuenue cdepsl  mapa ¢




iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3obpaxenue
niapa

Ypasuaenue chepsl. [Lnomans chepst u

62 » y
e€ yacrei

63 Cummerpus chepsl 1 mapa
CrepeomeTpuyuecKue 3aa4u Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpryuecKue 3a1a4u Ha

65 JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTBIO

66 [Tpuknanueie 3a1a4u, CBI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTDH Ha

67 TJIOCKOCTH, BBIYUCIICHUS B
OKPYKHOCTH, CTaHIapPTHBIEC TIOJJO0HS

68 Paznuunble KOMOMHALINY TEI BpallleHus
¥ MHOTOTPAaHHHUKOB

69 3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

70 3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

71 KonTponbhas pabota "Tena u




MOBEPXHOCTHU BpalieHus"

72

O0BeéM muuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Borurcienue 00bEMOB TeJT ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHYCa

74

TTnomanu 00KOBOM U MOJIHOMU
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyiecKkue 3a1auu,
CBSI3aHHBIE C BEIYUCIIEHNEM 00HLEMOB
OWIMH]pa, KOHYyCa

76

[Ipuknanueie 3apa4un mo Teme "OOBEMBI
Y TUIOIIAU TTOBEpXHOCTEH Ten"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepbl. CTepeoMeTprUeCKUe 3a/1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
mapa, I1apoBOro CETMEHTA U IIapOBOTO
CEeKTOopa

78

[Tpuxnanueie 3ana4un o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
momaaso cepbl. COOTHOIEHUS
MEXY TITOMIAISIMHA TIOBEPXHOCTEH U
00BEMaMHU TOTO0HEIX TEI

79

[TogoGHBIE TENa B TPOCTPAHCTBE.
N3menenne o6bEMa mpu o 100Uu.




CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB
TEJN U IUIouaiel NOBEPXHOCTEHN

80

KonTtponsHas padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TeT"

81

JBH>KEHUS MPOCTPAaHCTBA.
Orobpaxxenus. [IBUxeHus: U paBEHCTBO
¢uryp. O6mmue cBOHCTBa IBMKEHUH

82

Buap! nBukeHnil: napaiebHbIN
MIEPEHOC, UEHTPAJIbHAs! CHMMETPHUS,
3epKajibHasi CAMMETPHSI, TOBOPOT
BOKPYT NPSMOU

83

[IpeoOpazoBanus noxoous. [psmas u
cdepa Ditnepa

84

FCOMeTpI/ILIeCKI/IG 3aga4ud Ha
MMPUMCHCHUC NBUKCHUA

85

Konrtponbnas padota "Bekrops! B
npocTpaHcTae”

86

Ob6o6maromee nopropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHHUI:
"ITapamyIenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TPOCTpaHCTBE"

87

O6o06matomee moropenue 11 moHsTHI
1 MeToJ10B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:




"BekTopsbl B npocTpaHcTse"

88

O6o6matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

89

Ob6o6maromee nosropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

Ob6o6maromee mosropenne 11 moHsTHit
1 MeT0J10B Kypca reomerpuu 1011
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maroree noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWII:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

92

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUIM:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpYTJIbIX Ted"

93

Htoropas KOHTpPOJIbHAA pa60Ta

94

Htoropas KOHTpPOJIbHAaA pa60Ta

95

[ToBTOpeHnue, 06001IeHNEe U




cucTreMaTru3anusa 3HAHHHI

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKHd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Wcropus pa3BuTus CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUU




COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeaHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH | CIIEACTBUS U3 HUX MPH PELICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHUSMH: MAPALICIBHOCTh M MEPIEHAUKYISIPHOCTD
' HPSMBIX U IIOCKOCTEH
74 KnaccupunupoBars B3auMHOE PacHoOIOKEHHUE TPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMU: IBYTPAHHBIA yroJl, TPAaHHU JIBYTPAHHOTO YT,
7.5 pebpo ABYrpaHHOTO yrila, JHMHEHHBIA Yrojd JABYTpaHHOTO yrija,
rpagycHas Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHWK, BBITYKJIBIA W HEBBITYKJIBIA
' MHOT'OI'PAaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHMKOB (IMpamujia, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb  MHOTOTpaHHHMKM, BbIOMpas OCHOBAaHUS  JUIA
78 KiJaccuukanuy  (BBIOYKJIbIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TpPsAMBbIE U HAKJIOHHBIE IPHU3MBI,
napaiesIenuIe bl)
79 OnepupoBaTb HOHSATHAMMU: ceKymias IUIOCKOCTb, CCUEHHUE
' MHOTOTPaHHHKOB
710 OOBSCHATH TPUHIMIIBI  TIOCTPOCHUS CEUYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3Ys METOJI CIIEOB
CTpouTh CEYECHHST MHOTOTPAHHHKOB METOJOM CII€ZOB, BBITOJIHSTH
7.11 (BBIHOCHBIE) IUIOCKME YEpPTEeKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bu1 cBepXy, COOKY, CHU3Y
Pematp 3a7aun Ha HaX0Xk/I€HWE FEOMETPUUECKUX BEIUUMH MO0 00pa3iam
WIA aNrOpUTMaM, MPUMEHSS HM3BECTHBIC AHATUTUYECKHAE METOIBI IPH
7.12 pELICHUM CTaHIAApTHBIX MAaTeMaTHMYeCKUX 3a7ad Ha BBIUYMCICHUE

paCCTO}IHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH HO HpﬂMOfI, OT TOYKHNIO
IMJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCH ITPAMBIMU




7.13

Pemiats 3aa4i Ha HaXOKACHUC I'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM
WK aJiIroputMaM, IMPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IMPU
PEIICHUN CTAaHAAPTHBIX MAaTEMaTH4YCCKUX 3ala4 Ha BBIYHMCICHUC YTJIOB
MCXKAY CKPCIIUBAOINUMUCA IIPAMBIMH, MCXKIY HpHMOfI Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mnupamuza) C  OpUMEHEHHEeM  (GOpMyJ,  BBIYUCIATH
COOTHOIIECHUS MEXIY TUIOIMIASIMH MOBEPXHOCTEH, 00bEMaMu 1MO100HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHATUSMHU: CUMMETPHSI B IIPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3Bnekath, mpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HWHEAOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, IMPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

7.17

[TpumeHsTh TeOMeTpuUecKre (aKThl IS PEHICHUST CTEPEOMETPUICCKUX
3aja4, MPEANoJaraloliuX HECKOJIBKO LIaroB PELIEHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

7.18

[IpumeHsTh TpOCTEHIlIMe MNPOrpaMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 33124

7.19

HpI/IBO,Z[I/ITB MNpUMEPBLI MATCMATUYCCKHUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U
JKHU3HHU, paCllO3HABATD IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH TOJyYEHHBIE 3HAHWA Ha TPAKTHUKE: aHAIW3UPOBATh
pEaIbHbIE CUTYallud W INPUMEHATh W3YYEHHBIE TOHATUS B IPOLECCE
MIOUCKA peIIeHUs] MaTeMaTH4ecKu Cc(hOopMyIupoBaHHON MpPOOJIEMBI,
MOJIEJIMPOBaTh peajbHbIe CUTYAllMU Ha SI3bIKE T€OMETPUH, UCCIIEI0BAThH
MIOCTPOECHHBIE MOJIETN C MCIIOIb30BAHUEM I'€OMETPUUYECKUX MOHSATHH U
TeopeM, anrnapaTa ajareOpsl, pelaTh IPaKTUUECKUE 3a/1a4H, CBI3aHHbIE C
HaXO0X/IEHHEM T€OMETPUUYECKUX BETUNYMH

11 KUIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeIbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

I'eomerpus

6.1

OHepI/IpOBaTB IIOHATUAMU. MUJIMHAPHUYCCKAsA IMOBEPXHOCTD,
o0pasyroliye MUINHAPHUECKOW MOBEPXHOCTH, MHIMHIP, KOHHYECKAs
MOBEPXHOCTh, OOpa3yloline KOHMYECKOW IOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTh




6.2 Pacnio3naBath Tena BpamieHus (MUIUHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3auMHOE pacrookeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSATUSMHU: IIAPOBONM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTA, IApOBOM CJIOM, OCHOBAaHHUE IIAPOBOTO CJIOsI, BHICOTA
IapPOBOTO CJI0SI, IAPOBOM CEKTOP
6.6 Bbraucnsate 00BEMBI M IJIOMAQAM TOBEPXHOCTEH TN BpAIICHHS,
' reOMETPUUYECKUX TeJl C MPUMEHEHHEM (HOopMyI
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIIMCaHHBIA B cdepy u
6.7 OTMMCaHHBII 0KOJIO cdepbl, cepa, BIUCAaHHAS] B MHOTOTPAHHUK UITU TEJIO
BpallleHus
6.8 BbucnsTh COOTHOLIEHUS MEXIy IUIOMAASIMU TIOBEPXHOCTEH W
' 00BEMaMU ITOTOOHBIX TEN
6.9 N3o00paxath uzydaeMble GUTYpHl OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIONMHATE (BBIHOCHBIE) IUJIOCKHE YEpPTEXKH W3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHHsS Tel
BpalleHus
W3BiiekaTh, WHTEPIPETHPOBATh M MPEOOPA30BBHIBATH MH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUTypax, TPEICTABICHHYIO Ha
yepTexax U pUCYHKaX
[TpuMmeHsITh reoMeTpudecKkre (PAKTBI IS PEIICHUS CTEPEOMETPUUICCKUX
6.12 3aJa4, MpeIoaraloliuX HECKOJIbKO ILIaroB pPELIEHUs, €CIU YCIOBUS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBIONTHATE TEUCTBUS CIIOKCHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB H
6.14 YMHOXXEHHSI BEKTOpa Ha YHCJIO, OOBICHATh, KAKUMH CBOWCTBAMH OHH
o0namaT
6.15 [TpuMeHsTh paBUIIO Mapaielenunea Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHITUSIMHU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
6.16 BEKTOP, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yroJl MeXAy BEKTOpaMH, CKaJIIPHOE MPOU3BEICHHE BEKTOPOB,
KOJUTMHEApHbIE U KOMITJIAHAPHBIE BEKTOPBI
HaxoauTth cymMMy BEKTOPOB M MPOU3BEIECHUE BEKTOpA HAa YHUCIO, YTOJ
6.17 MEXy BEKTOPaMH, CKAIIIPHOE MPOU3BECHIE, PACKIAABIBATh BEKTOP MO
JIBYM HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3aiaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemare mpocreiilime reoMeTpUYecKHe 3aladyd  Ha TMPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOda




6.20

Pemiats 3aga4u Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKHUX OTHOIIICHUN U
HaxXO0XXIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM Wi aJirOpuTMaM,
IIPUMCEHAA HU3BCCTHBIC MCTOABI IIpu pPEIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMmeHsTh TpOCTEHllIne MNPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKHX 3a]1a

6.22

[TpuBOIUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

IIpuMeHATh IOJIydE€HHBIE 3HAaHUA Ha MPAaKTHUKE: aHAJIU3HPOBATh
pEaIbHbIE CUTyallUd W INPUMEHATb H3YYEHHBIE IOHATUS B IIPOLECCE
MOMCKA pEIIeHHUs MaTeMAaTU4YeCKu CHOPMYIUPOBAHHOM MPOOIIEMBI,
MOJICJINPOBATh PEAIbHBIE CUTyalluH Ha S3BIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJENH C MCIOJb30BAaHUEM I€OMETPUYECKUX IOHATUH U
TeopeM, anrnapaTa ajreOpsl, pelaTh IPaKTUUECKUE 3a]1a4H, CBSI3aHHbIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BEJITNYHMH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

['eomeTpus

7.1

OcHOBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJIOCKOCTb, IMPOCTPAHCTBO.
[lousTne 00  aKCMOMaTHYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnoniokeHHe TpAMBIX B NIPOCTPAHCTBE:  IEpECEKaroIuecs,
napajuleJibHble M CKpeliuBaromuecs mnpsamble. [lapamiensHocTh NOpSAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: HapajuleibHble IMpsIMble B  IPOCTPAHCTBE,
NapajuIeJIbHOCTh TPEX MPSAMBIX, MAPAIEIBHOCTh HPSIMOM MU IUIOCKOCTU. YTJIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YTOJd MEXAY NpsIMBIMHU B MPOCTPAHCTBE.
[TapamnenbHOCTh IJIOCKOCTEH: MapasuiebHbIE INIOCKOCTH, CBOMCTBA NapaJlIeIbHBIX
wiockocTeil. [Ipocrelinme mpocTpaHCTBEHHbIE (DUTYPHI Ha MIIOCKOCTH: TETPa’dp,
Ky0, mapaJuiesienumne, NoCTPOCHUEe CeUeHUN

7.3

[lepnieHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: MEPHEHAUKYISIPHBIE NpsMbIE B
[IPOCTPAHCTBE, MpsAMBIC IApaUICIbHbIE U IEPHEHIUKYIAPHBIE K INIOCKOCTH,
IIPU3HAK TEPNEHAUKYIIPHOCTH TPSIMOM M IIOCKOCTH, TeopemMa O MpsSMOH
NEPNEHAUKYJISIPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJI MEXAy NpsSIMOM M
IJIOCKOCTBbIO,  JABYTPAHHBIM  YroJl, JIMHEWHBIM yrojdl JABYIPAHHOTO  yrija.
[IeprieHaAUKYISAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM A0 IIOCKOCTH, MPOEKLUs (PUTYPBI HA TIIOCKOCTb. [leprnenauKynsipHOCTh
IIJIOCKOCTEH: INPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOCTeH. Teopema o Tpéx
NEPIEHANKYIIApAx

7.4

[ToHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBINYKIIBIE M
HEBBINYKJIbIE MHOTOIPDaHHUKM, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHd U OCHOBAHHUS TPU3MBI, TpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MTOJTHAs ITOBEPXHOCTH MIPU3MBI. [Tapamnenenurnen, MIPSIMOYT OJIBHBIN
napajuienenunes u ero cporcrea. Ilupammpa: n-yronpHas nupampja, TpaHu U
OCHOBaHUE MHUpaMUbl, OOKOBasi U MOJHAS MOBEPXHOCTh MHUPAMU/bI, TPaBUJIbHAS U
yceu€HHas mnupaMuaa. OJIeMEeHTbl MNpu3Mbl W nupamuasl.  [IpaBunbHbIE
MHOTOTPaHHUKU: TOHATHE IMPaBUIBHOIO MHOIOIPAaHHUKA, NpPaBUJIbHAs NpPU3MA U
IpaBWIbHAs NUPaMUJa, INpaBWIbHAsg TPEYroyibHAas MNUpaMHAa W IpaBUIbHBIN
TeTpa’p, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHMKAX: OKTadJIp,
JoJieKadIp U ukocasapyrue CeueHus IpU3Mbl U MUPaMUIbI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCTPHA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMpaMHUIax, MapaljiCICIruIcaax, MmpaBuIbHbBIX




MHOI'OIrpaHHUKax

7.6

Bolunicnienue »351eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriel. llinomans
OOKOBOM TOBEPXHOCTH U IIOJHOM IOBEPXHOCTU NPSIMON NPU3MBI, ILIOIIAb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI mpu3Mebl. [Tnomaas 60xkoBoi
MIOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOW NUPaMHUABI, TeOpeMa O IUIOIIAIN
yceuénHoit nupamuabl. [lonstue 06 06bpéme. OOBEM MHUPaMUIBL, TPUIMBI

7.7

[TomoOHple Tema B npocTpaHcTBe. COOTHOIICHHS  MEXIY — IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT

11 KITACC

Kox
6

IIpoBepsieMbI 3JI€MEHT COAEPKAHUS

I'eomerpus

6.1

unuaapudeckass MOBEPXHOCTh, 00pa3yoIne HUIMHAPUUECKOW MOBEPXHOCTH,
OCb NHUIWHApPUYECKOW moBepxHOocTH. LunmuHap: ocHoBaHuss U OOKOBas
MOBEPXHOCTh, 00pa3yIolas U 0Ch, IUIOMIA> OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpa3yoIllde KOHHMYECKOH TIMOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOW TMoBepxHOCcTH. KoOHyc: OCHOBaHME M  BEpILHHA,
oOpa3yromas U OCh, IJIOMAAs, OOKOBOH W TIONHOW MOBEPXHOCTU. Y CEUEHHBIH
KOHYC: 00pa3yrolire U BbICOTa, OCHOBaHMS U OOKOBAast TIOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, AUAMETP, IUJIOMAAb MOBEPXHOCTH CQEPHL.
B3aumHoe pacnonoxenue chepsl U IUIOCKOCTH, KacaTellbHas IMIIOCKOCTh K cdepe,
1016 Chepsl

6.4

N306paxkenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka nMIuHApa U KOHyca

6.5

KoMOuHammu Tten BpalleHHss U MHOTOTPaHHUKOB. MHOTOrpaHHMK, OMHCAHHBIN
okoJio cepsl, cepa, BMcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO0 BPAIIEHUS

6.6

[Tonsarue o0 o6nEme. OcHOBHBIE CBOiCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuienenunena u cieAactBus w3 He€. OOBEM mmimmHIpa,
koHyca. O0BEM mapa u miomaab chepol

6.7

[Tonobubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOLIAASIMU
MOBEpXHOCTEN, 00bEMAMHU MOOOHBIX TE

6.8

Ceuenusi nuauHApPa (MapauIeIbHO W TEPIEHIAUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUeHUs I1apa

6.9

BeKTOp Ha IIIOCKOCTU M B IPOCTPAHCTBE. CrnoxeHne M BBIUMTAHHUC BCKTOPOB.
YMHOXKEHHE BCKTOpa HA YHCJIO. Paznoxenue BCKTOpa I10 TpCM HCKOMIIJIAHAPHBIM
BCKTOpaM. HpaBI/IHO napajjiejacnuicaa. Pemenue 3aga4, CBJA3aHHBIX C
MMPUMCHCHUCM IIPpaBUII JEeNCTBUI C BCKTOpaMu

6.10

[IpsimoyrosipHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.




[Ipocreitimne 3amaun B KOoOpAauHATax. Yrojl Mexay Bekropamu. CkalsipHOE
IMMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKIAY MPAMBIMH U INIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUH F€OMETPUUYECKUX 3a/1a4




HHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero o6pa3oBaHus

Branenue Merogamu J0Ka3aTenbCTB, aNTOPUTMAMU pEHICHUS 3a/1ady;
yMeHue (GopMyaupoBaTh U ONEPUPOBATH MOHATUSMHU: ONPECIICHUE,
akcuoma, Teopema, CJIEACTBHE, CBOMCTBO, NMPU3HAK, JOKAa3aTEJbCTBO,
PaBHOCHUIIbHBIE bopMyITUpPOBKH; MIPUMEHSTh ux; yYMEHHE
dbopMylpoBaTh O0paTHOE U MPOTHUBOIOJIOKHOE YTBEPIKICHUE,
MPUBOJUTh TPUMEPHl W  KOHTPIPHUMEPHI, HCIOJIb30BaTh METOJ
MaTeMaTUYeCKOW MHIYKIIUU; MMPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS
IpU  pEelIeHUHd 3aJa4y, OICHUBATh JIOTUYECKYI0 IPaBUIBHOCTh
pacCyXJIeHWil; yMEHHE OIepUpPOBaTh TMOHITHSIMHU: MHOXECTBO,
MOJAMHOKECTBO, OMEpPAlMM HAJl MHOKECTBAMHU; YMEHHUE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapaT JJis  ONUCAaHUS  pealbHBIX
MIPOLIECCOB U SIBJICHUI U MPHU PEIICHUH 337a4, B TOM YHCIIE U3 JIPYTUX
yu4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a7aBaTh U
OTMHCHIBATH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BATh TPadbl MpH

pelieHnu 3a1a4

YMmenue OIICpHUPOBATH MOHATHUAMU: HATYPAJIbHOC YHCIIO, LICJIOC YUCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTcjiIEM, KOPCHb HaTypam)Hoﬁ CTCIICHU,
CTCIICHb C pallMOHAJIBHBIM I1OKAa3aTCJICM, CTCIICHL C HCﬁCTBHTCHBHBIM
IIOKa3aTeJIieM, norapmbM qucia, CHHYC, KOCHMHYC W TaHI'CHC
MNPOU3BOJIBHOI'O0 4YHUCJIAa, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC YHUCIIO,
HpparoOHaIbHOC qHuCJIO, MHOXECTBa HaTypaJIbHbIX, OCIIbIX,
palluOHAJIbHBIX, ,Z[GI\/'ICTBI/ITCHBHLIX quceili; YMCHHUC HCIIOJIb30BAThH
IIpU3HAKHU ACIIMMOCTH, HaMEHBIIHH 06IHHﬁ JCIINTCIIb 1 HAMMCHBIICC
0611166 KpaTHOC, aJITOPHUTM EBKHI/IJIa pu pCHICHUHA 3a/1a4; 3HAKOMCTBO
C PpasiIM4YHbIMKU TO3WMHOHWOHHBIMH CHUCTEMAMH CUHCICHHUA; YMCHUC

BBIMOJHATL BBIYHUCICHNUE 3HAUYCHUM M npeo6pa3013aHI/I;1 BBIpa)KCHI/Iﬁ Cco




CTENeHs MU U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIPQ)KEHUI; YMEHUE ONEpUPOBaTh MOHATUSAMU: MOCIEI0BATEIbHOCTb,
apupMeTHyecKasi ~ MPOTPeccHsi,  I'eOMETpUYecKas  Iporpeccus,
O0eCKOHEUHO YyObIBaloIlasg TIeoMeTpuYecKas IpOrpeccus; yMeHue
3a/aBaTh  IIOCJEN0BAaTEIIBHOCTH, B TOM 4YHCI€ C  IIOMOIIBIO
PEKYpPpEeHTHbIX  (OpMyJI;  YMEHHME  ONEpUpOBaTb  IOHATHAMM:
KOMIUIEKCHOE YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4MCia, (popMa 3allMCH KOMIUIEKCHBIX YHUCEN
(reomeTpuueckasi, TPUTOHOMETpUUYECKass M anredpaumdeckas); yMeETb
MPOU3BOAUTH apu(MeTHUeCKUe AECUCTBHUS C KOMIUICKCHBIMU YHMCIAMU;
NPUBOJUTh  HPUMEPHl  HMCHOJb30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpOBaTh MOHATUSIMHU: MaTpula 2x2 u 3X3, ompeacnuTeb

MaTpHULIbl, TEOMETPUUECKHUI CMBICI ONPEAETUTENS

YMeHue onepupoBarh NOHATHUAMU: PALMOHAIBHBIE, UPPALMOHAIIBHBIE,
MOKa3aTebHbIe, CTETIEHHBIE, JTOrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUs U HEPaBEHCTBA, WX CUCTEMBI; YMEHHE OIEPUPOBATh
MOHATHUSIMU: TOKJECTBO, TOXK/IECTBEHHOE IIPE0Opa3OBaHue, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCThb
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO Pa3INYHBIX NPUEMOB; PELIATh
YPAaBHEHUsl, HEPABEHCTBA W CHUCTEMBI C NAPAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHNUS MaTeMaTHYEeCKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTell HayKu U pealbHOMN )KU3HU

YMeHue omnepupoBaTh MNOHIATUAMM: (QYHKIMS, YETHOCTh (YyHKIUH,
NEPUONYHOCTh (PYHKIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
dbyHKIIMH, SKCTpeMyM (PYHKITMH, HANOOJIbIIIee U HAUMEHBIIIEe 3HAYCHHS
(GYyHKIMH Ha TPOMEXYTKE, HeNpepblBHAs (YHKIMS, AaCUMOTOTHI
rpaduka QyHKUMM, TepBas W BTOpas MNpou3BOAHAs (yHKUHUH,
reoMeTpUUeCcKUil U (hpU3NYecKHil CMBICT MTPOU3BOIHOM, TepBooOpa3Has,
onpeAeNnéHHbI HHTErpan; yMEHHE HaXOJWTh aCHUMITOTHI rpaduxa
(GYHKLIMU; YMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBI, IPOH3BEACHUS,
YaCTHOT'O U KOMMO3UIMU (YHKIIMHI, HAXOAUTh YpaBHEHHE KacaTebHON
K rpa¢uky QyHKIUH; YMEHHE HAXOAUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX

(GyHKIUH; yMEHHEe HCIOJIb30BaTh MPOM3BOAHYIO AJIsi UCCIIEIOBAHUS




(GyHKIMH, HAXOAUTH HANOOJBIINE U HAUMEHbBIINE 3HAYCHUST (PYHKIIHUII;
CTpOUTHh TpaduKM MHOTOYICHOB C HCIIOJIB30BAHUEM ammapara
MaTeMaTHYeCKOTO  aHaju3a;  NPUMEHSATh  NPOU3BOAHYIO IS
HAXOJK/ICHHUST HAWIYYIIer0 pPEHICHUS B IPHUKIAJHBIX, B TOM YHCIE
COLMAIbHO-)KOHOMHYECKUX ¥  (U3MYECKHX 3a/adax; HaXOAUTh
wiomanad u 00bEMBI (UTYp C HOMOLIBIO HHTErpasia; MPHBOAUTH
OpUMEpbl  MaTeMaTHYeCKOr0  MOJEIHPOBAHHUS  C  MOMOIIBIO

mudepeHIHATbHBIX YPaBHCHUM

YMeHue omnepupoBaTh NOHATUAMU: Trpaduk (yHKIUM, oOpaTHas
GbyHKLIMSA, KOMIO3UIMSA (YHKUNHN, JTUHEeHHas (QyHKIUS, KBaJpaTHUHAs
GbyHKIMsA,  panuoHanbHAs — (QYHKOUS,  CTEHeHHas  (yHKOWS,
TPUTOHOMETpUYECKHE (YHKLNH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHas M Jorapupmudeckas (yHKIHHA; yMEHHUE
CTPOUTH I'paUKMU M3YyYEHHBIX (YHKIUH, BBITOJHATH IPeoOpa3oBaHuUs
rpaduKoB (HYHKIHIA, UCTIOIB30BATh TPAPUKH JJIST U3YUIECHUS MPOILECCOB
U 3aBUCHUMOCTEH, IIPU PELICHUH 33/1a4 U3 APYruX y4eOHBIX MpEeIMETOB
W 3a7ad U3 peaJbHON >KHU3HU; BBIpaXaTh (OPMyJIaMH 3aBHCHMOCTH
MEX]y BeJITMUYMHAMM; UCIOIb30BaTh CBOMCTBA U IrpapUKu GYHKUUH A5
pelleHrs ypaBHEHHMM, HEpaBEeHCTB U 3aJad C [apaMeTpamy;
n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pEIICHUH

YPaBHEHUI, HEPABEHCTB U X CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTBHI, TOJM U YacTH, Ha IBUXKEHUE, pabOTy, CTOUMOCTh TOBApPOB U
yCIIyI, HaJOTW, 3aJadyd W3 O0OJacTH yNpaBiICHUS JUYHBIMH U
ceMeHHbIMH (UHAHCAMH); COCTaBJIATh BBIPAXKEHUS, YypPaBHEHHS,
HEPAaBEHCTBA M HMX CHCTEMBl IO YCIOBHUIO 3aJadd, HCCIEA0BAaTh
MOJTy4YeHHOE PELIeHHE M OLIEHWBATh MPABJIONOJA00HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIHMPOBATh peajbHblE CUTYallUH Ha SI3bIKE MATEMATHKU;
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d,  HCCIENOBaTh  IIOCTPOCHHBIE  MOZACIN  C
UCIOJIb30BAHUEM almapara aure0pbl, HHTEPIPETUPOBATh MOTYUIEHHBIN

pe3ynpTar

YMmenue OIICpHUpPOBATH  IMOHATHAMU: cpcaHee apI/I(I)MCTI/I‘-ICCKOC,

MearaHa, HanOobIllee ¥ HaUMEHbBIIIEEe 3HAYEHUs, pa3Max, JAUCIIEPCHs,




CTaH/IAaPTHOE OTKJIOHEHWE YHCJIOBOIO Ha0Opa; YMEHHE W3BIEKATh,
HMHTEPIPETUPOBATh MHPOPMAIINIO, MPEACTaBICHHYIO B TaOiuIax, Ha
auarpammax, rpadukax, OTpa)karollyl CBOWCTBA PEAIbHBIX MPOIIECCOB
U SIBICHUW; TMPEACTaBIATh HMH(POpPMALMIO C TOMOIIBI0 TaOIUI U
JMarpaMM; HUCCJEI0BAaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHCJE C
MPUMEHEHHEM TpaHUuecKux METOJOB U JIJIEKTPOHHBIX CPEICTB;
rpadUyYecKd WCCIIEIOBATh COBMECTHBIC HAOMIOACHHUS C TOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHHne onepupoBaTh IOHATHAMM: CIIYYalHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHME BBIUUCIIATH
BEPOSITHOCTh C KCIIOJIb30BAaHUEM TPaQUUECKUX METOJOB; NMPUMEHSATH
(bopMyJIbl CIOKEHHSI U YMHOXKEHMsI BEpOATHOCTEH, (hopMyiy HOIHON
BeposTHOCTH, (opmyny bepHymm, KOMOMHATOpHBIE (AKTBI U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; yMeHue
ONEpUPOBATh IOHATUSMHU: CIydalHas BEJIIMYMHA, PACIPEIACICHUE
BEPOATHOCTEM, MATEMAaTUYECKOE OKUIAHNE, TUCIIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CIy4yailHOW BEIMYMHBI, (DYHKUHMU paclpeieicHus Hu
IUDIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJbHOTO W HOPMAaJIbHOTO
pacupenesieHnd;  yMEHHWE  MCIOJb30BaTh  CBOWCTBA  HM3YYEHHBIX
pacnpeneseHuil s pelIeHts 3a/1a4; 3HAKOMCTBO C IMOHSTHAMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
NPUBOAUTH MpPHUMEPHl MPOSBIECHUS 3aKOHa OOJNBLIIMX 4YHCEd B
NPUPOAHBIX M OOIIECTBEHHBIX SABJICHUSAX; YMEHHUE OIEPHUPOBAThH
MOHATUSIMHU: COYETAaHUE, IEPECTAHOBKA, YHCIO COYETAHUM, YHUCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHHe MPUMEHITh KOMOMHATOPHBIE
(bakThl M pacCyXJeHUs Ui pelleHUs 3a]ay; OLEHUBATh BEPOSITHOCTH
peaIbHbIX  COOBITHH; COCTaBIATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETHUPOBATh NOJYYECHHBIA Pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsMas, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJVa, IIJIOCKUH Yroi,
JBYTpaHHBI Yroj, TPEXTPaHHbBIM Yroj, CKPEUIMBAIOIIUECS MpsMBbIe,
MapajuiebHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, Yroi
MEXY NPSAMBIMH, YroJ MEXIy NPSMOM M INIOCKOCTBIO, YTOJI MEXAY

IIJIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 IJIOCKOCTHU, PACCTOSAHUEC MCKIY




HPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pellIeHUH 3a7ad HU3y4deHHble (DAKThI M TEOPEMBbl IMJIaHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJIEJIM C IOMOIIbIO T'€OMETPUUYECKUX IMOHITUH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHIATUAMHM: TUIOHIAb GUTYpBI, 00BEM GHUTYPBHI,
MHOTI'OrpaHHUK, HpaBHHBHLIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKa,
Ky0, THapajuielenurnes, mpu3Ma, nupaMuaa, GUrypa u MOBEPXHOCTh
BpallICHUs, MIWIUHAP, KOHYC, mmap, cdepa, miomaas chepsl, miomais
MOBEPXHOCTU MUPAaMH/IBI, MPU3MBI, KOHYCa, HUWIHHAPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuleenuIena, MupaMuibl, TPU3MbL, THINHIPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHHS KOHYCA W IMIHH/IPA,
napajuielibHble OCH WJIM OCHOBAHHWIO, CEYCHUE IlIApa, IUIOCKOCTb,
Kacaromascss chepbl, HWIMHAPA, KOHYCa, YMCHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHMKa,  HM300pakaTb  MHOTOTPAaHHHKH,  (QUTYpBl U
MOBEPXHOCTH BpAIICHUS, MX CEUYCHHSA, B TOM YHCJIE€ C IOMOIIBIO
OJICKTPOHHBIX CPCACTB;, YMCHHUEC IIPUMCHATH CBOICTBa TCOMETPHUICCKUX
¢buryp, camMoOCTOATENIILHO (OPMYJIUPOBATH OINPEACICHUS H3Y4aeMBbIX
(1)I/Il"yp, BbBIIBUT'AaTh TUIIOTE3bI (0] CBOMCTBax n IIprU3HaKax
reoMeTpruecKuX (Guryp, 000CHOBBIBATh MIIM OMPOBEPraTh UX; YMEHUE
MPOBOAUTh Kiaccuukanuio (Uryp 1O pa3IudHbIM [pPHU3HAKaM,

BBIIIOJIHATDH HeO6XOI[I/IMBIC JOIIOJIHUTCIIbHBIC ITOCTPOCHU A
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YMeHue onepupoBaTh MOHATUSMH: JBM)KEHHE B IPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI MEPEHOC, CUMMETPHUA HAa IIJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOAOOMs, MMOJ00HBIE (QUIYpBl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCHOIb30BaTh I'€OMETPHUECKUE OTHOIICHUS
IIpru pCIICHUH 3aJad; HaXOAUTb I'COMCTPUUYCCKHUEC BCIMYMHBI ()IJ'II/IHa,
yroj, IUIOIAAb, 0OBEM) NpU pEIIeHUH 337a4 U3 JPYTHX Y4eOHBIX
npeaAMETOB n nus3 peaﬂBHOﬁ KHU3HU, YMCHUC BBIYUCIATH
reOMEeTPHUECKUE BETUYMHBI (JJTMHA, Yroj, MJIONaab, 00bEM, MIIouaIb
MOBEPXHOCTH), HCIOJIb3YS HM3y4yeHHble (OPMYINIBI MU METOAbI, B TOM
quciic: miomaab NOBEPXHOCTU MUPAMUIbI, ITPU3MBbI, KOHYCA, HWJIIMHAPA,

miom@aabk chepsl; 00bEM KyOa, MPAMOYTOJIBHOTO TapauIlelienunea,




NApaMHUIbl, IPU3MBI, LWIMHIPA, KOHyca, LIapa; yMEHHE HAXOJIUThb

OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD
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YMeHue  onepupoBaTh  IMOHATUAMH:  MPSIMOYTOJbHAs  CUCTEMa
KOOpJHMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CymMMa
BEKTOPOB, NPOU3BEJCHUE BEKTOPA HA YMCIIO, PA3JI0KEHHE BEKTOpA I10
0a3ucy, CKaJspHOE MPOH3BEICHHE, BEKTOPHOE IPOU3BEIEHHUE, YIoJ
MEXIy  BEKTOpaMH; yMEHHE  UCIOJIb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JJIs PEIICHUS T€OMETPUYECKUX 3aJad U 3aJad

JPYTruX y4eOHBIX MPEAMETOB

13

YMeHue BBIOMpATh TOAXOMANIMA METOA JUIS pPEIICHHsS 3a]adu;
[IOHMMAaHWE 3HAYMMOCTH MAaTeMAaTUKUM B H3Y4YCHMHM IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTE€MaTHUKH B HCKYCCTBE, YMEHHME IPUBOJIUTH
IIpUMEPBl  MATEMaTH4YECKUX OTKPBITHA POCCUMCKOM M MHUPOBOU

MaTeMaTHYEeCKOM HAayKH




HHEPEYEHD 3JIEMEHTOB COILEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 PanmonaneHbie yncia. OOBIKHOBEHHBIC U JACCSITHYHBIC APOOH, TPOIICHTHI, 0ECKOHEYHBIE IIEPUOINICCKUE IPOOH
1.3 ApudmeTndeckuii KOpeHb HaTypaIbHOU cTerneHu. JleiicTBHs ¢ apuPMETHISCKUMU KOPHSIMH HATypaIbHON CTCTICHH
1.4 Crernens ¢ 1ensiM nokaszaresneM. CTeneHb ¢ pallMOHABHBIM MoKa3areneM. CBOMCTBa CTENEHU
1.5 Cunyc, KOCHHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
17 JeiicTButensHbie yncna. ApudMeTHUIECKHE ONepaluu ¢ AeCcTBUTEIbHBIMU YnciaamMu. [IpubnuxEHHbIe BRIYUCICHUS, TpaBUia
' OKpPYTJICHUS, IPUKHJIKA U OLIEHKA PE3yNIbTaTa BRIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 HppauroHanbHble ypaBHEHHS
23 TpuronomeTpuieckue ypaBHEHUs
24 [TokazarenbHbIC U JIOTapUDMUIECKUE YPABHEHHUS
2.5 [{enbie u 1poOHO-paLlMOHANbHBIE HEPABEHCTBA




2.6

HppanmonansHble HepaBeHCTBA

2.7 [Toka3zaTenbHbIE U TOrapuUPMHUECKIE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cuctembl TMHEWHBIX ypaBHEeHUN. OnpenenuTesnb MaTpULIbl
3 OyHKIUYU U TpadUKu
31 Oyukius, cnocoOsl 3axanus ¢yHkuuu. I'paduk Qynkimun. B3anmuoo oOpaTtHble ¢yHKunU. YETHBIE M HEYETHBIC (DYHKIHH.
' [Tepuonuueckue GyHKIUU
Ob6nacTp ompeneneHus 1 MHOXeCTBO 3HadeHHd QyHKuuu. Hymn ¢yakmum. [IpomexyTkn 3HaKomocTtossHCTBA. [IpoMexyTKH
3.2 MOHOTOHHOCTH (YHKIMH. MakcuMyMbl U MHUHUMYMBbl (pyHkuuu. Hambombiiee n HaumMeHbllee 3HaueHUE (QYHKIUU Ha
IIPOMEXKYTKE
33 CrenenHas (yHKIHSI C HATYpAJIbHBIM U TIeJIbIM TToKa3aTesneM. E€ cBoiicTBa u rpadguk. CBoilcTBa U TpadUK KOPHS 1-OW CTENEeHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINU, X CBOICTBA U rpaduKu
3.6 Touku paspsiBa. AcuMnToTsl rpadukoB pyHKuu. CBOCTBa PYHKIINNA, HENPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH
3.8 Apudmernueckas 1 reoMeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOIIEHTOB
4 Havana maTreMaTn4ecKoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (DYHKIMNA
4.2 [IpumeHeHre TPOU3BOAHONW K HCCIIEOBAaHMIO (PYHKIIMH Ha MOHOTOHHOCTh U 3KCTpeMyMmbl. HaxoxaeHue HanOombIIero u




HaMMCHBIICIO 3HAYCHUA (bYHKI_[I/II/I Ha OTPE3KE

4.3 [lepBooOpasnas. Muarterpan
5 MHOXeCTBa | JIOTHKA
5.1 MHOecTBO, Onepaluu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OnucaTenbHas CTaTUCTUKA
6.2 BepositHoCT
6.3 KomOuHaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTH BPALCHUS
7.5 KoopauHate!l 1 BEKTOPHI




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KJTACC
Kox .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
11 OnepupoBaTh NOHATHSAMM: PALMOHAIBHOE M JECHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonuATe  apudmernyeckue omnepanuM € PAlUMOHAIBHBIMH U
' JIeHCTBUTENIbHBIMH YU CIIAMU
13 BeimonHATe  npuUOMMKEHHBIE — BBIYMCICHUS, HCIONB3YS  IpaBHiIa
' OKpYTIJIEHUS, IeJaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BEIYUCIECHUN
OnepupoBaTh NOHATUSAMU: CTENIEHb C LIEJIBIM I10Ka3aTeNeM, CTaH1apTHAs
14 ¢dopMa 3anucH JEHCTBUTENBHOTO YUCIIA, KOPEHb HATYPaJIbHOW CTEIEHH;
' MCIOJIb30BaTh MOAXOAUIYI0 (POPMY 3alMCH IEHCTBUTEIBHBIX YUCEI JUIS
pellIeHus IPAaKTUUECKHX 3aa4 U MPEeCTaBICHUS JaHHbBIX
OnepupoBaTh MOHATHUSAMHU: CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIHHOTO
1.5 yIJa; HUCMOJNb30BaTh 3alMCh MPOM3BOJIBHOIO Yrja yepe3 oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEHHUSI ¥ HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palyoHaNIbHOE, UPPaLMOHAILHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
s BeimonHATe npeoOpazoBaHMs TPUTOHOMETPUYECKUX BBIPAXKEHUH WU
' pelaTb TPUTOHOMETPUUYECKUE YPABHEHUS
BrimonHATh npeoOpa3oBaHus LENIbIX, paloHaIbHBIX "
2.3 VPPALMOHATIBHBIX BBIPDAKEHUN W peEIIaTb OCHOBHBIE THIIBI LENbIX,
paloHaIbHBIX U UPPALMOHATILHBIX YPAaBHEHHUI U HEPABEHCTB
54 [IpuMeHsITh ypaBHEHUS U HEPaBEHCTBA ISl PEIIEHUS MaTeMaTUYEeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MonenupoBaTh peajibHbIE CHUTyallMM Ha f3bIKE alreOphl, COCTABISTH
)5 BBIpQXXEHUS, YpaBHEHMs, HEPaBEHCTBA IO  YCIOBUIO  3aJayH,

UCCIIeIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHMEM armnapara
anredpsl




3 OyHkmn u rpaduxu
OnepupoBaTh NOHATUAMH: (DYHKIMS, CcHOCOOBI 3amaHus (YHKIHUH,
3.1 o0acTh oOmpeneNeHuss U MHOXKECTBO 3HAUCHUH (QYyHKIUHM, rpaduk
(GyHKIMH, B3aHMHO 00paTHbIC PYHKITUN
30 OnepupoBaTh MOHATUSAMHU: YETHOCTH M HEUYETHOCTh (YHKIUHU, HYIH
' (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 Ctpouth W uuTaTh TpapuKH JIMHEHWHOW (YHKIIUH, KBaJAPATHUUYHOU
' GbyHKIMY, cTeneHHON (QYHKIIUU C LIEeTIbIM MToKa3aTesieM
Hcnonw3oBath rpaguku (QyHKUMNA [UIsI UCCIIEOBAHUS TPOIECCOB H
15 3aBHCUMOCTEH MpH pEIIeHUH 3a7ad U3 JIPYruX Y4eOHBIX MPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXaTrb (QopMyiamMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh HOHATUSAMU: TOCIEIOBATENFHOCTh, apupMeTHdyeckas u
' reoMeTpuYecKasl Iporpeccuu
OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIllasi reoMeTpHYecKas
4.2 porpeccusi, CcymMma OCCKOHEYHO YyOBIBAIOIICH T€OMETPUUYCCKOM
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CTIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEN W MPOTPECCHid s
' pellleHus peajbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoXecTBa U JIOTHKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOXKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcrnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar Jyisl OMHCAHUS
5.2 pEaTbHBIX TMPOIECCOB W SIBJICHUM, TMPH PEIICHUH 3a1ad U3 JPYTrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTb TOHATUSMHU:  ONpPEIEJIEHHUE, TEopema, CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeIbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCTIECHUS
11 OnepupoBaTh MOHATHSIMH: HATypallbHOE, IEJI0€ YHCIIO; HUCIOJIb30BaTh

MNPU3HAKHU ACITIUMOCTH MLECJBIX YHCCII, PA3JIOKCHUC 4YHCiia Ha ITPOCTHIC




MHOXUTCIIN OJId pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM

1.3

OnepupoBaTb  MOHATHAMHU: JorapudM  4YHCIa, JECATUYHBIE U
HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHMS U HEPABEHCTBA

2.1

[IpuMeHSATH CBOMCTBA CTENEHHM [UIA TPEoOpa3OBaHUs BBIPAKECHUH,
OIEPUPOBATh ITOHATUSMHU: IIOKA3ATEIBHOEC YpPaBHEHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonusaTe nmpeoOpa3oBaHus BBIPAXKEHUN, COJEPXKALIUX JIOTapu(MBI;
OMEepUpOBaTh  MOHATUSMHU:  JOorapuMHUUYEecKoe  ypaBHEHHE H
HEPAaBEHCTBO; peIIaTh OCHOBHBIE THUIIBI TOTAPU(PMUUECKUX YPaBHEHHUH U
HEPABEHCTB

2.3

Haxoguts pEeUICHUA HpOCTGﬁHIHX TPUTOHOMETPUYCCKHNX HCPABCHCTB

24

OHepI/IpOBaTB MOHATUSIMH:. CHCTEMa JIMHEHHBIX ypaBHeHI/Iﬁ u ceé
peHmieHue; UCII0JIb30BAThL CUCTCMY JIMHEHHBIX ypaBHCHI/Iﬁ AJI1 pCIICHUA
MMPAKTUYCCKUX 3aaa4

2.5

Haxogute pemeHuss MNpPOCTEHINIMX CUCTEM M COBOKYIHOCTEW
palMOHAIBHBIX YPABHEHU U HEPABEHCTB

2.6

MopenupoBaTh peajbHbIE CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIPAXECHUSI, YpaBHEHMsI, HEPABEHCTBA M CHCTEMBI 10 YCIIOBHUIO 3a/1auH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIHOJb30BaHMEM armapara
anreopsl

@OyHKIMU U TpaduKH

3.1

OnepupoBaTb NOHATUAMHU: MNepuoandeckas (yHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOUKH dKCTpeMyMa (PyHKUUHU, HauOoJblIee U
HalMEHblIIee 3HaueHus1 GYHKIUU Ha TPOMEXYTKE; HCIIOJIB30BaTh UX JUIS
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: TpapUKH MOKa3aTeNbHOM, TorapudMuaeckoi
U TPUTOHOMETPUYECKHX (YHKIMI; M300paxaTb MX Ha KOOPIWHATHOM
IUIOCKOCTH U UCIIOJIb30BATh JJIs PELLICHUS] ypPaBHEHUI 1 HEPABEHCTB

3.3

H300paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKd JTUHEHHBIX
YpPaBHEHUM M HCHOJIb30BAaThb HX JUIA PEUIEHUS CUCTEMBI JIMHEWHBIX
ypaBHEHUU

34

Hcnonb3oBate rpaduku (GYHKUMHA JUIS HCCIEAOBAaHUS MPOLECCOB H
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH

Hauana maTremaTudyeckoro asaianza

4.1

OnepupoBaTh TOHSATUSMU: HEMPEPHIBHAS (QYHKIHS, TPOU3BOIHASL
(YHKIIMM, WMCIOJIb30BaTh TEOMETPUYECKUA ¢ (U3HYECKUN CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4




HaxonuTe mpoOW3BOAHBIE AIIEMEHTAPHBIX  (OYHKIMHA, BBIYHCIATH

42 MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIUH
Hcnonb30BaTh  MPOW3BOAHYIO UL MCCIENOBaHUS  (PYHKIMM  Ha
4.3 MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh PE3yJAbTaThl HCCIEIOBAHUS K
MOCTPOCHHUIO TPaPUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO JUISl HAXOXKICHUS HAUITYYIIETO PEUICHUS B
' MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MOHATHSAMH: TepBooOpa3Hass M HWHTErpai; I[OHUMATh
' reOMeTpUYECKUN U PU3NYECKUI CMBICII HHTETpaia
46 Haxomuts mnepBooOpa3Hble d3JIEMEHTAPHBIX (YHKIHM, BBIYUCIATH
' unTerpain no gopmyne Hototona — Jleitbnuna
47 Pemarp npukiiagabie 3a1a4u, B TOM YUCIE COLUATBLHO-3KOHOMHYECKOTO

u (1)1/131/1‘1601(01"0 XapakTepa, CpCaACTBAMHA MAaTEMATHUYCCKOI'O aHaJIn3a




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Paunonanbupie umucina. OOBIKHOBEHHBIE M JECATHYHBIE JpOOHM, IPOLIEHTHI,
OCCKOHEUYHBIC  IEpPUONUYCCKUE  Apodu.  ApudMeTHdyecKue  omepanud ¢
1.1 palMOHAIBbHBIMU YUCIIAMHU, [IPEOO0pPa30BaHUs UMCIIOBBIX BbhlpakeHui. [Ipumenenue
IpoOeil ¥ MPOIEHTOB UIA PEUICHHUs NMPUKIAAHBIX 3a/1a4 W3 PAa3JIMYHBIX OTpacieit
3HAHUU U peabHOU KU3HU
JeiictButenpHple  uucia.  PanuoHanpHble WM MPpPAlMOHAIBHBIE  YHUCIIA.
1.2 | Apudmernueckue onepanuu ¢ JAEHCTBUTEIbHBIMU 4YMcaaMu. [IpuOmmxkEHHbIE
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IIPUKKJIKA U OLIEHKA Pe3yJIbTaTa BIUMCICHUN
Crenenp ¢ nenslM nokasateneMm. CrannaptHas (opma 3alucu AEHCTBUTEIHHOIO
1.3 yucia. Mcnonp3oBanue noaxojsieid GopMel 3anMcy 1€HCTBUTENBHBIX YHCEN AT
pEILIEeHUs] TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JleficTBus ¢ apudmeTndeckumMu
' KOPHSIMU HaTypalbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30BaHUS
2 [TpeoGOpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHUE (HOPMYJIIbI
)3 VYpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. MeTon
MHTEPBAJIOB
2.4 Pemenne nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN
57 [IpumeHeHne ypaBHEHMII M HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKUX 3a7ad U
' 3a]a4 U3 pa3IM4HbIX 00JacTel HayKH U pealbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3aganus ¢yHkuuu. ['padux ¢dynxunuu. BzanmHO oOpaTHbIE

byHKIUA




39 OO6nactp ompeneneHuss U MHOXKECTBO 3HadeHWH QyHKuuu. Hymm ¢dyHkomm.
' [IpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
13 CrenenHass (yHKUUS C HAaTypaJbHBIM M LeJNbIM Moka3arereMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, OIpe/eJIeHHEe TPUTOHOMETPUYECKUX (YHKIUI
' YHUCJIOBOT'O ApryMEHTa
4 Hayana marematnueckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHusi IMoclenoBareabHOoCTel. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrnueckas U reoMeTpuueckas Imporpeccud. beckoneuHo yObIBaromias
49 reoMerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOLICH TreoMeTpHUYecKOon
' nporpeccur. dopmyna CIOXKHBIX HPOLEHTOB. Mcnonb3oBaHWE NPOrPECCHM IS
pELIeHUs pealIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omepauuu Haj MHoxectBamu. [luarpammbl Oiinepa — BeHHa.
5.1 [IpumeHeHne TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Jjis OINMCAaHUSA pPeabHBIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yUEeOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku 1e1MMOCTH LENbIX YUCEN
1.2 Crenens Cc pallMOHANbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapumbl
59 [IpeoOpa3oBanHue BbIpaXeHH, COAEpKALIUX CTENEHHU C palliOHATbHBIM
' MoKa3zareyeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHEHMH. PemieHue NpUKIAIHBIX 3a7ad C IOMOIIBIO
' CHUCTEMBbI JINHEHNHBIX YpaBHEHUI
2.7 Cuctembl 1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.8 [IpuMeHeHne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEIICHHUI0 MATEMaTHYECKUX




3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKH U peallbHOM JKU3HU

3 OyHKIMH U TpaPuKH
Oynkius. Ilepuognueckue ¢ynkuuu. [IpomMexyTkn MOHOTOHHOCTH (DYHKIIHH.
3.1 Maxkcumymbl 1 MUHUMYMBI (yHKIH. HaunOosnpiee u HauMeHbllee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
34 Hcnonp3oBanne rpadukoB (YHKIHMA [UIs pEIIeHUS YpPAaBHEHMHA W JIMHEHHBIX
' CHCTEM
Hcnons3oBanne rpadukoB (QyHKIUNA JUI  UCCICIOBAHHS IPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IpPU PELICHUM 3ajad U3 JAPYIHX y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hagana maTemMaTnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICIT IPOU3BOIHOM
43 IIponzBosHble 31neMeHTapHBIX (QyHKIMA. DOpMysbl HAXO0XKIAEHUS MPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIMH
[IpuMeHeHre NPOM3BOMHONW K HCCIEAOBAaHHIO (PYHKIUH Ha MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. Haxoxx1eHre HauboublIero 1 HAMMEHbUIETo 3HaYeHUs QyHKIMM Ha
OTpE3Ke
IIpumeHeHre TpPOWM3BOOHOW Ul HAXOXACHHS HAWIYYIIEro pEUlIeHUs B
4.5 NPUKJIAJHBIX 3ajadax, Ul OIpEAENeHUs CKOPOCTH IIpoLecca, 3aJaHHOTO
dhopmynoit uu rpagukom
4.6 IlepBooOpazHast. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuii U ¢pu3nveckuii cMbIci. Beluncienue uHTerpana

o gopmysne Hototona — Jleitbnuia




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero o6pa3oBaHus

Bnagenne MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHue (GopMyaupoBaTh U ONEPUPOBATH MOHATUSMHU: ONPECIICHUE,
aKCHMOMa, TeopeMa, CIIEICTBUE, CBOWCTBO, MPHU3HAK, JI0KA3aTEILCTBO,
PaBHOCHUIIbHBIE bopMyITUpPOBKH; MIPUMEHSTh ux; yYMEHHE
dbopMypoBaTh 00paTHOE ¥ MPOTHUBOIOJOXKHOE YTBEPIKICHHUE,
MPUBOJUTh TPUMEPHl W  KOHTPIPHUMEPHI, HCIOJIb30BaTh METOJ
MaTEeMaTHYECKON WHIIYKIIUHU; TIPOBOUTE JIOKA3aTeIbHBIC PACCYKICHUS
IpU  pEelIeHUHd 3aJa4y, OICHUBATh JIOTUYECKYI0 IPaBUIBHOCTh
pacCyXJCHHI; yMEHHE OINEPUPOBATh TOHATHUSMHU: MHOMKECTBO,
MOJIMHOKECTBO, OMEPAlUd HaJ MHOXXECTBaMHU; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKCCTBCHHBIN  ammapar JUisi  ONHCAHHS — PealbHBIX
MIPOLIECCOB U SBIICHUN W MPH PEHICHUU 3a]la4, B TOM YHUCIIe U3 APYTUX
yu4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh U
OTMHCHIBATH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BATh TPadbl MpH

pelieHnu 3a1a4

YMmenue OIICpHUPOBATH MOHATHUAMU: HATYPAJIbHOC YHCIIO, LICJIOC YUCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTcjiIEM, KOPCHb HaTypam)Hoﬁ CTCIICHU,
CTCIICHb C pAllMOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C ﬂeﬁCTBHTCHBHBIM
IIOKa3aTeJIieM, norapmbM qucia, CHHYC, KOCHMHYC W TaHI'CHC
MNPOU3BOJIBHOI'O0 4YHUCJIAa, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC YHUCIIO,
HpparoOHaIbHOC qHuCJIO, MHOXECTBa HaTypaJIbHbIX, OCIIbIX,
palluOHAJIbHBIX, ,Z[GI\/'ICTBI/ITCHBHLIX quceil; YMCHHC HCIIOJIB30BAaTh
IIpHU3HAKHU ACIIMMOCTH, HAaUMCHBIIIHI 06H11/II>1 JCIIUTECIIb 1 HAMMCHBIICC
0611166 KpaTHOC, aJITOPHUTM EBKHI/IJIa npu pCHICHUHN 3a/1a4; 3HAKOMCTBO
C PpasiIM4YHbIMK TO3WOHWUOHHBIMH CHUCTEMAaMH CUHCICHUA; YMCHUC

BBIMOJHATL BLIYHUCICHNUE 3HAUYCHUM M npeo6pa3013aHI/I;1 BBIpa)KCHI/Iﬁ Cco




CTeNeHs MM U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIPXKEHUI; YMEHHE ONEpUPOBATh MOHITUSIMHU: MOCIEAOBATEIbHOCTS,
apupMeTHyecKasi ~ MPOTPeccHsi,  I'eOMETpUYecKas  Iporpeccus,
OecKOHEYHO yOBIBaloOIIasi TeOMETpUYEeCcKas MPOrpeccHs; yMEHHE
3a/aBaTh  IIOCJIENOBAaTEJIBHOCTH, B TOM 4YHMCIE C IOMOUIbIO
PEKyppeHTHbIX  (opMyll;  yMEHHME  ONEpPUPOBaTh  MOHATUSMHU:
KOMIUIEKCHOE YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Hciia, opma 3amucH KOMIUJIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUUYECKass M anredpaumdeckas); yMeETb
MPOU3BOJIUThH apU(PMETHUECKUE NEHCTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
NPUBOJUTh  HPUMEPHl  HMCHOJb30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpOBaTh MOHATUSIMHU: MaTpula 2x2 u 3X3, ompeacnuTeb

MaTpHULIbl, TEOMETPUUECKHUI CMBICI ONPEAETUTENS

YMeHue onepupoBarh NOHATUAMU: PALMOHAIBHBIE, UPPALMOHAJIbHBIE,
MOKa3aTebHbIe, CTETIEHHBIE, JTOrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUs U HEPaBEHCTBA, WX CUCTEMBI; YMEHHE OIEPUPOBATh
MOHATHUSIMU: TOKJECTBO, TOXK/IECTBEHHOE IIPE0Opa3OBaHue, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCThb
YPaBHEHUH, HEPAaBEHCTB UM CHUCTEM; YMEHHE peIlaTb YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO Pa3INYHBIX NPUEMOB; PELIATh
YPAaBHEHUsl, HEPABEHCTBA W CHUCTEMBI C NAPAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHNUS MaTeMaTHYEeCKUX

3a/1a4 U 3aJ1a4 U3 pazIu4HbIX 00J1acTe HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh MNOHIATUAMM: (QYHKIMS, YETHOCTh (YyHKIUH,
NEPUONYHOCTh (PYHKIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
dbyHKIIMH, SKCTpeMyM (PYHKITMH, HANOOJIbIIIee U HAUMEHBIIIEe 3HAYCHHS
(GyHKIMM Ha TIPOMEXYTKE, HenpepblBHAs (DYHKIMS, aCHUMITOTHI
rpaduka QyHKUMM, TepBas W BTOpas MNpou3BOAHAs (yHKUHUH,
reoMeTpUUeCcKUil U (hpU3NYecKHil CMBICT MTPOU3BOIHOM, TepBooOpa3Has,
onpeAeNnéHHbI HHTErpan; yMEHHE HaXOJWTh aCHUMITOTHI rpaduxa
(GYHKLIMU; YMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBI, IPOH3BEACHUS,
YaCTHOT'O U KOMIO3UIMH (YHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHON
K rpa¢uky QyHKIUH; YMEHHE HAXOAUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX

(GyHKIUH; yMEHHEe HCIOJIb30BaTh MPOM3BOAHYIO AJIsi UCCIIEIOBAHUS




(GyHKIMH, HAXOAUTH HANOOJBIINE U HAUMEHbBIINE 3HAYCHUST (PYHKIIHUII;
CTpOUTHh TpaduKM MHOTOYICHOB C HCIIOJIB30BAHUEM armapara
MaTeMaTHYeCKOTO  aHaju3a;  NPUMEHSATh  NPOU3BOAHYIO IS
HAXOJK/ICHHUST HAWIYYIIer0 pPEHICHUS B IPHUKIAJHBIX, B TOM YHCIE
COLMAIbHO-)KOHOMHYECKUX ¥  (U3MYECKHX 3a/adax; HaXOAUTh
wiomanad u 00bEMBI (UTYp C HOMOLIBIO HHTErpasia; MPHBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO0  MOJAEIHPOBAHUS  C  ITOMOIIBIO

mudepeHIHATbHBIX YPaBHCHUM

YMeHue omnepupoBaTh NOHATUAMU: Trpaduk (yHKIUM, oOpaTHas
GbyHKLIMSA, KOMIO3UIMSA (YHKUNHN, JTUHEeHHas (QyHKIUS, KBaJpaTHUHAs
GbyHKIMsA,  panuoHanbHAs — (QYHKOUS,  CTEHeHHas  (yHKOWS,
TPUTOHOMETpUYECKHE (YHKLMHU, OOpaTHble TPUIOHOMETPUUYECKHE
GbyHKIMM, TOKa3aTenbHas M Jorapupmudeckas (yHKIHHA; yMEHHUE
CTPOUTH I'paUKMU M3YyYEHHBIX (YHKIUH, BBITOJHATH IPeoOpa3oBaHuUs
rpaduKoB (HYHKIHIA, UCTIOIB30BATh TPAPUKH JJIST U3YUIECHUS MPOILECCOB
U 3aBUCHUMOCTEH, IIPU PELICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB
W 3a7ad U3 peaJbHON >KHU3HU; BBIpaXaTh (OPMyJIaMH 3aBHCHMOCTH
MEX]y BeJITMUYMHAMM; UCIOIb30BaTh CBOMCTBA U IrpapUKu GYHKUUH A5
pelleHrs ypaBHEHHMM, HEpaBEeHCTB U 3aJad C [apaMeTpamy;
n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pEIICHUH

YpPaBHEHUI, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTBHI, TOJM U YacTH, Ha IBUXKEHUE, pabOTy, CTOUMOCTh TOBApPOB U
yCIIyI, HaJOTW, 3aJadyd W3 O0OJacTH yNpaBiICHUS JUYHBIMH U
ceMeHHbIMH (UHAHCAMH); COCTaBJIATh BBIPAXKEHUS, YypPaBHEHHS,
HEPAaBEHCTBA M MX CHCTEMBl II0 YCIOBHUIO 3aJadd, HCCIEA0BaTh
MOJTy4YeHHOE PELIeHHE M OLIEHWBATh MPABJIONOJA00HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIHMPOBATh peajbHblE CUTYallUH Ha SI3bIKE MATEMATHKU;
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d,  HCCIENOBaTh  IOCTPOCHHBIE  MOZACIU  C
UCIOJIb30BAHUEM almapara aure0pbl, HHTEPIPETUPOBATh MOTYUIEHHBIN

pe3ynpTar

YMmenue OIICpHUpPOBATH  IMOHATHAMU: cpcaHee apI/I(I)MCTI/I‘-ICCKOC,

MearaHa, HanOobIllee ¥ HaUMEHbBIIIEEe 3HAYEHUs, pa3Max, JAUCIIEPCHs,




CTaHJApTHOE OTKJIOHEHHWE 4YHCJIOBOTO Ha0Opa; YMEHHE W3BJIEKATh,
HMHTEPIPETUPOBATh MHPOPMAIINIO, MPEACTaBICHHYIO B TaOiuIax, Ha
auarpammax, rpadukax, OTpa)karollyl CBOWCTBA PEAIbHBIX MPOIIECCOB
U SIBICHUW; TMPEACTaBIATh HMH(POpPMALMIO C TOMOIIBI0 TaOIUI U
JarpaMM; HUCCJENI0BaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TpaQHUuecKux METOJO0B U DIIEKTPOHHBIX CPEICTB;
rpadUyYecKd WCCIIEIOBATh COBMECTHBIC HAOMIOACHHUS C TOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccuu

YMeHHne onepupoBaTh IOHATHAMM: CIIYYalHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C KCIIOJIb30BAaHUEM TPaQUUECKUX METOJOB; NMPUMEHSATH
(bopMyJIbl CIOKEHHSI U YMHOXKEHMsI BEpOATHOCTEH, (hopMyiy HOIHON
BeposTHOCTH, (opmyny bepHymm, KOMOMHATOpHBIE (AKTBI U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; yMeHue
ONEpUPOBATh IOHATUSMH: CIydalHas BEJIMYMHA, PACIPEICICHUE
BEPOATHOCTEM, MATEMAaTUYECKOE OKUIAHNE, TUCIIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CIy4yailHOW BEIMYMHBI, (DYHKUHMU paclpeieicHus Hu
IUDIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJbHOTO W HOPMAaJIbHOTO
pacupenesieHnid;  yMEHUWE  MCIOJb30BaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHuil s pelIeHts 3a/1a4; 3HAKOMCTBO C IMOHSTHAMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
NPUBOAUTH MpPHUMEPHl MPOSBIECHUS 3aKOHa OOJNBLIIMX 4YHCEd B
NPUPOAHBIX M OOIIECTBEHHBIX SABJICHUSAX; YMEHHUE OIEPHUPOBAThH
MOHATUSIMHM: COYETAaHUE, IIEPECTAHOBKA, YHCIO COYETaHWUH, YHUCIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHHe MPUMEHITh KOMOMHATOPHBIE
(bakThl M pacCyXJeHUs Ui pelleHUs 3a]ay; OLEHUBATh BEPOSITHOCTH
peaIbHbIX  COOBITHH; COCTaBIATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETHUPOBATh NOJYYECHHBIA Pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, MpsiMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJVa, IIJIOCKUH Yroi,
JBYTpaHHBI Yroj, TPEXTPaHHbBIM Yroj, CKPEUIMBAIOIIUECS MpsSMBbIE,
NapajuieIbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, Yroi
MEXIY NPSAMBIMH, YIOJ MEXIY NPSAMOM M INIOCKOCTBIO, YTOJI MEXAY

IIJIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 IIJIOCKOCTHU, PACCTOSAHUEC MCKIY




HPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pellIeHUH 3a7ad HU3y4deHHble (DAKThI M TEOPEMBbl IMJIaHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MUPA; CTPOUTH
MaTeMaTHYeCKUe MOJIEJIM C IOMOIIbIO T'€OMETPUUYECKUX IMOHITUH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHIATUAMHM: TUIOHIAb GUTYpBI, 00BEM GHUTYPBHI,
MHOTI'OrpaHHUK, HpaBHHBHLIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKa,
Ky0, THapajuienenurnes, npusMa, nupaMuaa, GUrypa v MOBEPXHOCTh
BpallICHUs, MIWIUHAP, KOHYC, mmap, cdepa, miomaas chepsl, miomais
MOBEPXHOCTU MUPAaMH/IBI, MPU3MBI, KOHYCa, HUWIHHAPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuleenuIena, MupaMuibl, TPU3MbL, THINHIPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHHS KOHYCA M IMIHH/IPA,
napajuielibHble OCH WJIM OCHOBAHHWIO, CEYCHUE IlIApa, IUIOCKOCTb,
Kacaromascss chepbl, HWIMHAPA, KOHYCa, YMCHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHMKa,  HM300pakaTb  MHOTOTPAaHHHKH,  (QUTYpBl U
MOBEPXHOCTH BpAIICHUS, WX CEYCHHS, B TOM YHUCIE C TIOMOIIBIO
OJICKTPOHHBIX CPCACTB;, YMCHHUEC IIPUMCHATH CBOICTBa TCOMETPHUICCKUX
¢buryp, camMoOCTOATENIILHO (OPMYJIUPOBATH OINPEACICHUS H3Y4aeMBbIX
(1)I/Il"yp, BbBIIBUT'AaTh TUIIOTE3bI (0] CBOMCTBax n IIprU3HaKax
reoMeTpruecKuX (Guryp, 000CHOBBIBATh MIIM OMPOBEPraTh UX; YMEHUE
MPOBOAUTH Kiaccuukanmuio Guryp 1o pa3IudHbIM [pPU3HAKaM,

BBIIIOJIHATDH HeO6XOI[I/IMBIC JOIIOJIHUTCIIbHBIC ITOCTPOCHU A

11

YMeHue onepupoBaTh MOHATUSMH: JBM)KEHHE B IPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI MEPEHOC, CUMMETPHUA HAa IIJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOAOOMs, MMOJ00HBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCHOIb30BaTh I'€OMETPHUECKUE OTHOIICHUS
IIpru pCIICHUH 3aJad;, HaXOAUTb I'COMCTPUUYCCKHUEC BCIMYMHBI ()IJ'II/IHa,
yroj, IUIOMAAb, OOBEM) MpU pelIeHUM 33434 U3 JPYTUX y4eOHBIX
npeaAMETOB u nu3 peanLHoﬁ KHU3HU, YMCHUE BBIYUCIATH
reOMEeTPHUECKUE BETUYMHBI (JJTMHA, yroj, MJIONaab, 00bEM, MIIouaIb
MMOBEPXHOCTH), HCIOJIb3YSl HM3y4yeHHbIEe (OPMYNBI M METOABI, B TOM
qucIie: MI0IAAb MOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, LIWIMHAPA,

mwiom@aab chepsl; 00bEM Kyba, MPSAMOYTOJIBHOTO TapajuleNienunea,




NApaMHUIbl, IPU3MBI, LWIMHIPA, KOHyca, LIapa; yMEHHE HAXOJIUThb

OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD

12

YMeHue  onepupoBaTh  IMOHATUAMH:  MPSIMOYTOJbHAs  CUCTEMa
KOOpJHMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CymMMa
BEKTOPOB, NPOU3BEIECHUE BEKTOPAa Ha UUCIIO, PA3JI0KEHUE BEKTOpa I10
0a3ucy, CKaJspHOE MPOH3BEICHHE, BEKTOPHOE IPOU3BEIEHHUE, YIoJ
MEXIy  BEKTOpaMH; yMEHHE  UCIOJIb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JJIs PEIICHUS T€OMETPUYECKUX 3aJad U 3aJad

JPYTruX y4eOHBIX MPEAMETOB

13

YMmenue BbpIOUMpaTh MNOAXOASIIMNA METOJN Ul pelIeHUs 3a/ayi;
[IOHMMAaHWE 3HAYMMOCTH MAaTeMAaTUKUM B H3Y4YCHMHM IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTE€MaTHUKH B HCKYCCTBE, YMEHHME IPUBOJIUTH
IIpUMEPBl  MATEMaTH4YECKUX OTKPBITHA POCCUHUCKOM M MHUPOBOU

MaTeMaTHYEeCKOM HAayKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCET
12 Pannonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, MPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypaJlbHOU CTEIICHH. JevicTBus c
' apu(pMeTHYECKUMHU KOPHAMHU HATypaJIbHOMN CTETIEHU
14 Crenenp ¢ nenpiM nokazaresneM. CTENeHb C palMOHAIbHBIM I10Ka3aTEJIEM.
' CBoiicTBa cTeneHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI
JleiicTBuTenbHbIe 4YHcia. ApuMETHYECKUE OIepaluu ¢ JCHCTBUTEIbHBIMH
1.7 gyucnamu. [lpuGmk€éHHbIe BBIUMCICHHS, MpaBUIa OKPYIJICHUS, MPUKUAKA H
OLICHKA PE3yJIbTaTa BHIYUCICHUI
1.8 [IpeoOpa3oBanue BbIpaxxeHUI
1.9 KomrnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuueckre ypaBHEHUS
2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS
2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HEpAaBEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu




2.11

Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL

3 OyHKIMU U Tpaduku
31 Oynkius, cnocodsl 3aganusa Gpyaknun. ['paduk ¢pynkuun. Bzanmuo obpaTHble
' ¢dbynkuun. YetHbie 1 Heu€THbIe QyHKIMU. [leproguyeckue GyHKIN
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39 [IpoMexXyTKH 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
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13 CrenenHass (yHKIMS C HaTypajdbHBIM M IIeNbIM MoKa3atenem. EE cBolicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpPHs n-0i CTENICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u jorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
16 Toukn paspeiBa. Acumnrtorsl rpadukoB ¢yaknmii. CBoiicTBa (GyHKIHMH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
1.8 Apudmernueckass u reomerpuueckas nporpeccud. Dopmyna  CIO0XKHBIX
' IIPOLICHTOB
4 Hauana maTremaTiueckoro aHaimsa
4.1 [IpousBonHas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpuMeHeHHE MPOU3BOAHOM K HCCIENOBaHHUIO (DYHKIMI HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxoxnenue HauOoOJbIIEro 1 HAMMEHbBIIEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. MHTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
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[IpsiMbIe ¥ MIIOCKOCTH B MMPOCTPAHCTBE
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HHOACHUTEJBHASA 3AIINCKA

VYueOubiii Kypc «BepoATHOCTH M CTaTHCTHUKa» YIAyOJIEHHOTO YpPOBHSA
ABJIIETCA MPOJOJDKEHHEM U pa3BUTHEM OJHOMMEHHOIO ydeOHOro Kypca
yriIyOJIEHHOTO YpOBHSI Ha YPOBHE CpEIHEro 00Iiero odpa3oBaHus. Y4eOHBIN
Kypc TMpeaHa3HaueH misi (HOpMUPOBaHHS Yy OOYUYAIOIIUXCS CTATUCTHYECKON
KYyJbTYpbl U IOHHMAaHUS POJIA TEOPUU BEPOSATHOCTEHM KAaK MaTeMaTUYECKOTO
MHCTPYMEHTA JJI U3YUEHUS CIIy4allHbIX COOBITHM, BEJIMUYMH U IporeccoB. [Ipu
U3yYEHUU Kypca 00OramarTcs IpeICTaBiICHHUs OOYyYaroIMUXCsl O METOAax
UCCIICOBAHNsT M3MEHYMBOIO MHpPA, Pa3BUBACTCA IOHUMAHHUE 3HAYMMOCTH U
OOILIHOCTH MaTEMaTUYECKUX METOJOB IO3HAHUS KAK HEOTHEMJIEMOM 4YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopepxaHve yuyeOHOro Kypca HAIpaBIEHO Ha 3aKpeljieHUE 3HaHMM,
HOJyYEHHBIX IPU U3YYEHUU Kypca Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus,
U Ha DPa3BUTHE IIPEACTABICHHUM O CIy4alHBIX BEJIWYMHAX U B3aUMOCBSI3SX
MEKJy HUMH Ha BaXHBIX IPUMEPAX, CIOKETHl KOTOPBIX ITOYEPHHYTHI W3
OKpYy»arolero mupa. B pesynprate y 00yyaromuxcs J0JKHO ¢(hOpMUPOBATHCS
OpeCTaBlICHUEe O Haubosiee yHOTPEOUTENbHBIX M OOMIMX MaTeMaTHUYECKHUX
MOJENAX,  MCHOJIB3YEMBIX Ul  ONKWCAHUSA  AHTPOIIOMETPUYECKUX U
nemMorpauyeckux BEJIMYUH, MOTPEIIHOCTEN B pa3IMyHble poAa U3MEPEHUsX,
JUIUTEJIbHOCTU 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK
MAaCCOBBIX SIBJICHUH U MPOIIECCOB B 00IIeCTBE. YUEOHBIN Kypc sBIsIeTCS 0a30ii
JUIS  OCBOEHHSI BEPOATHOCTHO-CTATHUCTUYECKHMX METOJIOB, HEOOXOJIMMBIX
CIIEHIMAIIACTAM HE TOJIBKO HH)KCHEPHBIX CIELUAJIBbHOCTEH, HO TaKKe
COLIMAIBHBIX M TICUXOJOTUYECKHUX, MOCKOJIBbKY COBPEMEHHBIE OOIECTBEHHbIE
HayK{ B 3HAYUTEIBHOW MEpe UCTOIb3YIOT annapar aHajan3a OOJbIINX JaHHBIX.
LlenTpanpHyIO YacTh yueOHOTO Kypca 3aHUMAET OOCYKJIEHHUE 3aKOHA OOJIBIINX
qrcel — (pyHAAMEHTaIbHOIO 3aKOHA MPHUPOJIbI, UMEIOIIET0 MaTeMaTHUYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTh M CTATUCTHUKA» HAa YIIIYyOJIEHHOM YpOBHE BBIACIIEHBI OCHOBHBIC
cojaepxkarenbHble JuHMM: «CiydaliHble COOBITHUS U BEPOATHOCTH» U
«Crny4aiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIINX YUCEID».

[ToMUMO OCHOBHBIX JTUHUM B YUEOHBIN KypC BKIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOMXECTB, HEOOXOAUMbIC JI MMOJHOLEHHOTO OCBOCHHS
MaTepuajga JaHHOTO Y4eOHOTro Kypca M CMEXHBIX MATeMaTHYECKUX Y4eOHBIX
KYpCOB.



Copepxanne ymHuUM «Ciay4ailHble COOBITHUSI U BEPOSITHOCTH» CIYKUT
OCHOBOM JIJIs1 (POPMUPOBAHUS MPEICTABICHUM O paclpeaeieHuN BEpPOSATHOCTEH
MEXKJy 3HAUYCHMSIMHU CIy4YalHBIX BEIWYMH. BaxHylo d4Yacte B ITOU
COJIEpKATEIIbHOM  JIMHUM  3aHUMAET  W3YYEHUE  TIEOMETPUYECKOro U
OMHOMHUAIBHOIO paclpefeieHui U 3HAaKOMCTBO C HX HENPEpPbIBHBIMU
aHaJoraMu — II0Ka3aTEbHBIM U HOPMAJIBHBIM PACIPEACICHUSIMM.

Tembl, CBsSI3aHHBIE C HENPEPBHIBHBIMUA CIYyYalHbIMH BEJIMYMHAMH U
pacupeneneHus MU, AKUEHTUPYIOT BHHUMAaHHE OOYy4YaloOIIMXCA HAa ONHCAHUM M
M3YYCHUU CIIyYalHbIX SIBICHUM C TOMOIIBIO HEMPEpPHIBHBIX  (DYHKIUM.
OCHOBHOE  BHUMAaHHE  YAEJSIETCS  IIOKa3aTeIbHOMY M HOPMAJIBHOMY
pacupeneseHusIM.

B yuebGHOM Kypce nmpenycMaTpuBaeTCs 03HAKOMUTEIBHOE U3YUYEHHUE CBS3H
MEXIy CIy4allHbIMA BEJIIMYMHAMU U OIMCAaHHUE BTOM CBA3M C MOMOILBIO
KO3(pPUIUMEHTa KOPPEISUUU U €ro BBIOOPOYHOTO aHajora. DTH 3JIEMEHTHI
COJEepKaHUS PA3BUBAIOT TeMy «JlmarpamMMbl paccerBaHMs», U3YYEHHYIO Ha
YPOBHE OCHOBHOTO o00IIero o0pa3oBaHUs, U BO MHOIOM OIHUPAIOTCS Ha
CBEJICHUS U3 KypCOB alnreOpbl U TEOMETPUHU.

Emé€ oauH »neMeHT coAepXkKaHus, KOTOpbIA MOpeJyiaracTtca Ha
O03HAKOMHTEJIBHOM YPOBHE — IOCIEAOBATEIBHOCTh CIYYaiHBIX HE3aBHUCHMBIX
COOBITUH, HAcTyHaloIIMX B  €IMHULY BpeMeHHu. (O3HaKOMJIEHHE C
pacrpenieieHueM  BEPOATHOCTEM  KOJIMYeCTBA TaKUX  COOBITUM  HOCHUT
Pa3BUBAIOIINNA XapaKTep U SABIAETCS aKTyaJIbHBIM JUJISl OyIyIIUX a0UTYpUEHTOB,
MOCTYMAOMINX HAa y4eOHBbIE CHEUATbHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMU
HayKaMU, IICUXOJIOTHEN U YIIPABICHHUEM.

Ha wusyuenune yueOHOro kypca «BeposSTHOCTP M CTaTUCTHKa» Ha
yriIyOJIeHHOM ypoBHE oTBoauTCs 68 yacoB: B 10 kiacce — 34 udaca (1 gac B
Henento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COIEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3ubli Tpad, mytm B rpade: uukiasl U uenu. CreneHb
(BasieHTHOCTD) BepiiuHbL. ['padpl Ha iockocTH. [lepeBbs.

CnyyailHple  SKCIIEpUMEHTHI  (ONBITBI) M ClIydallHble  COOBITHS.
DOnemMeHTapHble COOBITUSA (MCXOIbl). BeposTHOCTH Ciy4allHOrO COOBITHS.
bnu3zocTh 4acTOoTel M BEpPOSTHOCTH coObITHH. CiydailHble ONBITBI €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepanun Ha COOBITHSIMU: MepeceyeHue, 00BbeIMHEHHE,
IPOTUBOMOJIOKHBIE COOBITHUS. Jluarpammbel Ditnepa. Dopmyna CIOKEHUS
BEPOSTHOCTEH.

YcnoBHAsE BEPOSTHOCTb. Y MHOXKEHHE BEPOSATHOCTEN. JlepeBo CiiydallHOTO
skcnepumenta. @dopmyna nomHOM  BepostHocTH.  Dopmyna  baiieca.
HezaBucumebie coObITHS.

bunapHbpiii  ciy4ailHbli  ONBIT  (UCHBITAaHUE), YCIOEX © HeyJaya.
HeszaBucumbie wucnbiTanus. Cepusi HE3aBUCHUMBIX HCHOBITAHUI [0 MEPBOTO
ycnexa. IlepectanoBku u ¢akrtopuan. Yucimo codetanuil. TpeyroibHHUK
[Tackans. @opmyna 6uHoma HeroToHa.

Cepuss He3aBUCUMBIX ucnbiTaHuit bepuymnu. CrydaiiHeiii BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTtHocTeil. Jlnarpamma
pacnpenenenus. Onepanuu HaJ CIy4alHbIMM BeIWYMHaMu. buHaphas
cinyvarHas BenruuHa. [I[pumepsl pacnpeneneHnid, B TOM YHCIIE T€OMETPUYECKOE
U OMHOMHUAJILHOE.

CoBmecTHOE pacrpefielieHue JBYX Ciy4yalHbIX BelnuuH. He3aBucumble
CIIy4ailHble BEJIMYMHBIL.MaTeMaTUYeCKOE OXKHUAAHUE CIyYalHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepbl NpUMEHEHUS] MATEMaTHYECKOTO  OXKHJAHUS
(ctpaxoBanue, jotepes). MaTemMaTHuueckoe OXXKHUJIaHWE OWMHAPHOM CilydyalHOU
BEJIMUMHBI. MaremMaTH4ecKoe OXUJAHUE CYMMbl CIIy4ailHbIX BEJIWYHH.
MareMatnyeckoe  OXHJAHHWE  TEOMETPUYECKOTO W OMHOMHAIBLHOTO

pacnpeeneHui.
Jlucriepcuss ¥ CTaHJAPTHOE  OTKIIOHEHHUE  CIIYYaMHOW  BEJIMYHUHBI
(pactpenenenust). Jucnepcus OuHapHOU CIIy4aliHOM BEJIMYUHBI.

MaremaTudeckoe OKUAaHUC TTPOU3BCACHUA U TUCIICPCHUA CYMMbI HC3aBUCHUMBbIX
CJIy‘—IElﬁHLIX BCJINYHH. I[I/ICHepCI/IH N CTaHJaPTHOC OTKIIOHCHHC OMHOMHUAJILHOT'O



pacipcacicHus. I[chepcnﬂ N CTAaHAAPTHOC OTKIOHCHHUC TI'COMCTPHYCCKOI'O
pacipcacicHus.
11 KIIACC

HepaBenctBo YeoOniméBa. Teopema UYeOwniméBa. Teopema bepnymim.
3akoH OonblIMX uwucena. BpiOOpouHbll MeToj HcciieqoBaHui. BpiOOpouHbIe
xapakTepucTukud. OLEHUBAaHUE BEPOSTHOCTH COOBITUS 110 BBIOOPOYHBIM
naHHbiM. [IpoBepka mNpOCTEHIIMX THUMOTE3 C TOMONIBI0  U3YYEHHBIX
pacnpeeeHui.

HenpepbiBHble ciydaitHbie BenuduHbl. [Ipumepsl. DyHKIUS MIOTHOCTH
BEPOSATHOCTH pacHpenesicHus. PaBHOMEpPHOE pacnpenesieHue U €ro CBOWCTBA.
3agaun, TPUBOAAIIAE K  IIOKA3aTEIBHOMY  PACHPENCIICHHIO.  3aJaud,
OPUBOSIIME K HOPMaJIbHOMY pacnpeneneHuto. @OyHKIHUS IUJIOTHOCTH
BEPOSITHOCTA  TOKA3aTEIbHOTO  pacmpeneneHus, (GyHKUUS  TUIOTHOCTH
BEPOSITHOCTA HOPMAJIbHOTO pactnpenenieHus. OyHKIUsS TIOTHOCTA U CBOMCTBA
HOPMAaJIbHOTO PaCIpEeEIICHUs.

IlocimenoBaTenbHOCTh OJMHOYHBIX HE3aBHUCHMBIX COOBITHH. 3aadw,
IpUBOSIIME K pacnipeneneHuto [Tyaccona.

KoBapuanuss aByx ciydailHeix BenuuuH. Kosdduiment muHeiHoM
koppessauud. CoOBMECTHbIE HAOMIOACHHWS JIBYX BEJIMYMH. BBIOOpOUYHBIN
KO3 GULIMEHT Koppesiiuu. Pa3nuure Mexay JUHEHHON CBA3bI0 U MPUUMHHO-
CJIEACTBEHHOU CBA3bI0. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBAAPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTHKA» (YTJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLIMKM  OOydHaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, MPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
MpOoNEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW UJIEHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSILIEMY POCCUHUCKON MAaTEMAaTHUKH, [IECHHOCTHOE OTHOLIEHUE
K JOCTH)KECHHUSIM POCCHMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MaTeMaTUYECKOU
IIKOJIbI, WCIIOJB30BAaHUE 3TUX JOCTHKEHUI B APYrMX HAyKax, TEXHOJOTHSX,
chepax SKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHHUSA, O3TUYECKOTO MOBEIEHUS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKH H
NEeSATEABHOCThI0 YYEHOTO, OCO3HAHHWE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTONYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUUMYHUBOCTh K MATEMAaTUUECKUM aCIEKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAaHHS B
MHTEpecax 30poBOoro M Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIIbIXA, PEryJsipHas (pu3nuecKas akTUBHOCTD), (PU3NUECKOE
COBEPILIEHCTBOBAHME npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
JEeSATENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K TpPYIYy, OCO3HAHWE IIEHHOCTH TPYIOJIOOWs, HWHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymel mpodeccnn W peaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEW JKHM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYe€CKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TMOHHUMAaHHWE BIUSHUS
COIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME MPUPOJHON
COIIMAJIbHOM Cpelibl, OCO3HAHHME TIJI00ATBHOTO XapakTepa HKOJIOTHYECKUX
mpo0JieM, OpUeHTAINS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OIICHKU WX
BO3MOYHBIX MTOCJICJICTBUM VISl OKPYKAIOLIEH CPEeJIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VpPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMAaHUE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NEATCIHHOCTH, ATAloB €
pPa3BUTUS W 3HAYUMOCTU JUISI PA3BUTHUS LHUBHUIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEMaTHYECKOH KyJIbTYpOW KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIIATh MPOEKTHYIO W HCCICAOBATEIBCKYIO NIEITEIBHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeICHUs TIOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN TIPU3HAK
Kiaccupukanuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPAaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPHUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpeYHs B akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH 1 TPOTUBOPEYUHIA,



JIeJIaTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX HU
MHAYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CaMOCTOATEJILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUM (MpsMbIE W OT MPOTHUBHOIO), BBICTPAaWBATh AapryMEHTALUIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPBL, OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUSI U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIIEHHUS, BBIOMpaTh HaWboJee MOAXOMAMMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APITYMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBIN JKCIIEpPUMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
ABJICHMS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAY OOBEKTaMH,
SABJIICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIHPOBATH 0000ILEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
OPOBEAEHHOIO HAOMIOJIEHUS, MCCIEAOBAHUSA, OLEHMBATh JIOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE TMPOLECCA, a TAKKE BbIABUTATbH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh J1epULIMTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BBIOMpPAaTh ~ MHGOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYpUPOBaTh MHGOPMALIMIO, IPEJCTABIATH €€ B PA3IMYHBIX (popMmax,
WUTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOSITEJIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (GOPMYJIHPOBAaTh CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU U LEISIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHS B YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY pelICHUs
3a]]a4i, KOMMEHTHPOBATh NOJTYYCHHBIN pe3ysbTar;

B X07ie 00CY’KIeHH 3a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/1aeMOW TEMBI,
mpoOJIeMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh HWJCH, HAICJICHHBIE HAa IOHMCK
pEeIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXUBaTh Pa3Uure U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NPENCTaBIsATh  pPe3ydbTaThl  pEUIeHWs  3aJayd,  JKCIEPUMEHTa,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (OpMaT BBICTYIUICHUS C
y4€TOM 3a/1ay MPe3eHTAlUU U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusamnus:

COCTaBJIATh IUIaH, aITOPUTM PELIEHUS 3aJa4ul, BIOMpATh CIOCO0 pelIeHus
C Y4Y4€TOM HMEIOLUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJaJIeTh HAaBBIKAMU IIO3HABATEIBHOM pediiekcun Kak OCO3HaHUs
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIbTaTOB,
BJQJETh CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS Mpolecca W pe3yibTaTa
pelieHns: MaTeMaTUYeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PpELIECHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBI  JTOCTMOKEHUS WM HEIOCTH)KEHHUS pe3yJbTaTOB JEATEIbHOCTH,
HaXOAMUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUIYabHOM paboOThl MpU peuieHUuH Y4eOHbIX 3a/iay, MPUHUMATh Lelb
COBMECTHOH NIeATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0O COBMECTHON paboThI,
pacnpeenaTb BUIbl padoT, JOroBapuBaThes, 00CYKIaTh MPOIIECC U pe3yibTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE HITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJ€HAMU KOMAaHIbl, OLIEHUBAThH



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaromuics HayqYuTCs:

CBOOO/HO OTIEPUPOBATh MOHATHAMU: Tpad, MIOCKHUM rpad, CBA3HBIN rpad,
nyTh B rpade, Lenb, UK, JE€PEeBO, CTENEHb BEPIIUHBI, AEPEBO CIYy4alHOTO
AKCIIEPUMEHTA;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: CIyYalHBIN IKCHEPUMEHT (OIIBIT),
ClIydyalHOE COOBITHE, SJEMEHTapHOE ClydyailHoe cOObITHE (DJIEMEHTapHBIM
UCXO/) CIIy4alHOTO OIIbITa, HAaXOJUTh BEPOSITHOCTU COOBITUM B OMBITax C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxoIuTh W (HOPMYJIUPOBATh COOBITUSA: TIEpECEUEHUE, OObEIMHEHHE
JAHHBIX COOBITHH, COOBITHE, NPOTUBOMNOJOXHOE JIaHHOMY, HCIOJIb30BaTh
auarpaMMmbl  Diniepa, KOOPAMHATHYIO TMPSAMYIO JUIsl  pelleHus 3ajad,
HOJIb30BaThCS (POPMYJION CIIOKEHMSI BEPOATHOCTEN Jisl BEPOSTHOCTEN NIBYX U
TpeX CIy4alHbIX COOBITUH;

ONEepUpOBaTh  MOHATUSMU:  YCJIOBHAs  BEPOSATHOCTh, YMHO>KEHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIy4YailHOTO 3KCHEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITUH C MOMOILIBIO IpPaBHJIa YMHOXKEHHUS, JepeBa
CJIy4alilHOTO OIIbITa, UCIIOJIb30BaTh (POPMYIY IMOJIHOM BEpOSTHOCTH, HOpMYITy
Baiteca npu pemennn 3a1a4, onpeesaTh HE3aBUCUMOCTh COOBITHI 10 hopmyIie
Y 110 OpPTaHHU3alUU CIY4aitHOTO 3KCIIEPUMEHTA;

MPUMEHATh W3Y4YeHHbIE KOMOWHATOpHbIE (OPMYJbl ISl MEPEUUCICHHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUI CIy4allHOrO ONBITA, PEIICHHUs
3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOJHO OINEPUPOBATH TMOHATUAMM: OWHAPHBIA CIIy4ailHbId ONBIT
(ucpiTaHKE), yCNeX W HEy/Aauya, He3aBUCUMbIE MCHBITAHUSA, CEPUSl UCTIBITAHUM,
HaXOJUTh BEPOATHOCTU COOBITHI: B CEPUM UCIBITAHUI 10 MEPBOro ycliexa, B
CepuH UCTIbITAaHUN BepHynu, B onbiTe, CBA3aHHOM CO CIIy4ailHBIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO ONEPUPOBATH HOHATUSAMU: ciyJaitHas BEJIMYMHA,
pacnpenesieHue  BEpOSITHOCTEW, JuarpaMma  paclpejelieHus, OuHapHas
cllydaiiHas BeTMYHMHA, TEOMETPUUYECKOe, OMHOMUAIBHOE pacIpe/iesICHUE;

ONEpUPOBaATh MOHATHSIMU: COBMECTHOE PACIpPEACIICHUE JBYX CIy4YalHBIX
BEJIMYMH, MCHOJb30BaTh TaOJMIly COBMECTHOTO paclpeleieHus JBYX
CIy4YalHBIX BEJIMYMH [JIS1 BBIACICHUSA PACIPEICICHUs KaXIOW BEIUYHUHBI,



OIIpe/IeNICHUs] HE3aBUCUMOCTU CIIydYallHbIX BEJIMYMH;CBOOOJHO OINEPUPOBATH
HOHATHEM MaTEMAaTUYECKOTO OKUJaHUS CIIly4aiiHOM BEJIMYMHBI
(pactipenenenus), NPUMEHSTb CBOMCTBA MaTEMaTHYECKOTO OXHIAHUS TPU
pElIeHnr 3a/ad, BBIYUCIATH MAaTEMaTH4YEeCKOE OXKHJaHUE OMHOMHUAIBHOTO U
reOMETPUUYECKOTO  pacHpe/IeIeHU; CBOOOAHO ONEPUPOBATH IOHATUSMHU:
JUCTIEPCUsi, CTAHJAPTHOE OTKJIOHEHUE CIIy4allHOM BEJIMYMHBI, NPUMEHSATH
CBOMCTBa AMCHEPCHH CIYyYaWHON BEIMYMHBI (pacHpenesieHus1) NpPH PEIICHUH
3a/1a4, BBIYUCISTH JUCIIEPCUIO U CTAHAAPTHOE OTKJIIOHEHUE F€OMETPUUYECKOTO U
OMHOMUABHOTO PaCIpeICTICHHIA.

K xoniry 11 kiaacca oOyyaromuiicst HAyquTCs:

BBIUMCIISATH BBIOOPOUHBIE XApAKTEPUCTUKU IO JIAHHOW BBIOOpPKE U
OLICHUBATh XAPaKTEPUCTUKU TEHEpPAJIbHOM COBOKYIIHOCTH JAHHBIX IIO
BBIOOPOYHBIM  XapakTepucTtukaM. OIIeHMBaTh BEPOSTHOCTH COOBITUH U
IPOBEPATH IMPOCTEUINE CTATUCTUYECKUE THUIIOTE3BI, MOJb3YSACHh WU3YYEHHBIMHU
pacupeneseHUs MY,

OPUBOAWUTH  TNPUMEPHl  337ad, MPUBOMAIIMX K  IOKAa3aTeIbHOMY
pacupeneneHnto, 3a7ad, MNPUBOISIIMX K HOPMAJIbHOMY pacHpeeleHUIO.
OnepupoBath NOHATUSIMU: (QYHKIHS TUIOTHOCTH BEPOATHOCTH MOKA3aTEIBHOIO

pacnpezneneHus,  QYHKOUS  IUIOTHOCTH  BEPOSTHOCTH  HOPMAJIBHOTO
pacnpezeneHus, (QyHKUUS  IUIOTHOCTM M CBOMCTBA  HOPMAaJbHOI'O
pacrpeneneHus ;ONpeIesiTh K03 pULeHT JIMHENHOU KOppEALNH,

BBIOOPOYHBIN KOA(D(OULIMEHT KOPPEIISLIMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 DOnemMeHTHl Teopun rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepaunu HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
5 Ucnpiranusa bepnynnmu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaliHble BEJTMUMHBI U paclpeesieHus 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

3aK0H OONBIINX YHUCET 5

DJIeMEHTHI MATEMATUYECKON CTaTUCTUKH

HenpepsiBHbIE c1yyaliHbIE BETMYUHbI

(pacripenenenus ), MokKa3aTeabHOE U 4

HOpPMaJIbHOE pacIpeiesICHUs

Pacnpenenenue Ilyaccona 2

CBs13b MEXy CITy4ailHBIMHM BETMYUHAMU

O0001IeHE U CHCTEMATH3AIMs 3SHAHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 | 0

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJanHbIe
Bcero P
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBa3HbI Tpad, npeacTaBiIcHUE
3aJ]auu C MOMOIIBIO Tpada

CreneHnsb (BaJIGHTHOCTD) BEPILIUHBL.
[Tyts B rpade. Llenu u nuKIIBI

I'padsr Ha mockocTH. [epeBo
CIIy4alHOT'O KCIIEpUMEHTA

CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI)
U CTy4alHbIE COOBITHS.
DnemMeHTapHbIe COOBITHSI (MCXObI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

BeposTHOCTB ci1y4aiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITHSAMHU

[Tepeceuenue, oObeIMHEHHE
MHOYECTB U COOBITHIA,




MIPOTUBOMNOJIOKHBIE COOBITHSL.
dopmyiia CI0KEHUS BEPOSTHOCTEN

YcioBHas BEpOSATHOCTh. Y MHOKEHUE
BeposiTHOCTEN. DOpMmysta yCIIOBHOM
BEPOSITHOCTH

VYciioBHAsA BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOopMmysa yCIIOBHOM
BEPOATHOCTH

10

dopmyJia MOJTHOM BEPOATHOCTH

11

®opwmyia baiieca. HezaBucumbie
COOBITHS

12

KomOunaTopHoe mpaBuiio
ymHOXeHus. [lepectaHOBKH 1
¢bakTopuain

13

UYucno coueranuid. TpeyrojbHUK
ITackains

14

®opmyna bunoma HproToHa

15

KonrtponbHas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

16

bunapHbIi ClIy4alHBII OIBIT
(ucmpITaHMe), yCexX U Heyaua.
HezaBucumeble ucnbitanus. Cepus
HE3aBUCHUMBIX HCIBITAHUN J10 TIEPBOTO
ycrexa

17

Cepus HE3aBUCUMBIX UCTIBITAHUM J10




MIEpPBOro ycrexa

18

Cepust HE3aBUCUMBIX UCIIBITAHUMA
bepnynnu

19

Cry4daifHplii BBIOOp M3 KOHEUYHOMH
COBOKYIHOCTH

20

IIpakTryeckas pabora ¢
HCIIOJIb30BAHUEM JJICKTPOHHBIX
TabJIUIL

21

Crnydaiinasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Junarpamma pacnpenesieHus

22

Onepanuu Haja caydaiHbIMU
BennuuHaMmu. [Tpumepst
pactpeneneHuid. bunapHas ciydaiiHas
BEJIMYMHA

23

FCOMeTpI/I‘leCKOC pacnpeaciiCHuc.
bunomuansHOE pacnpeaciiCHue

24

MareMatnyeckoe 0KHIaHHUE
cily4aiiHOH BennuuHbl. COBMECTHOE
pacrmpeneiieHue IByX CIy4alHbIX
BEJINYUH

25

HezaBucumele cirydaitHbie BEIMUHHEI.
CBolCTBa MAaTEMAaTHYECKOTO
oXumanua. MarteMaTniueckoe
OXKuJaHue OMHApHOU ciryyaitHOM
BEJIMYHHBI




26

Maremarnueckoe 0KHUIaHHue
reOMEeTPUYECKOTO U OMHOMHATILHOTO
pacrpeeneHuin

27

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

28

Jlucriepcust OMHAPHOM CirydaitHON
BeMurHBI. CBOHCTBA TUCTIEPCUN

29

MaremMatrnueckoe OXKUIaHue
MPOU3BEICHUS U AUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIMYHH

30

JHucnepcusi OMHOMUAIBHOTO
pacripenenenus. [IpakTuueckas
paboTa ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

31

Jlucnepcus 1 cTaHIapTHOE
OTKJIOHEHHE TEOMETPHYECKOTO
pacnpenenenus. . [Ipaktudeckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

32

O000IIIEHNE U CUCTEMATHU3AIIIS
3HAHUH

33

KonTponbhas padorta Ne2:
"Ucnbitanusa beprymm. CiydaiiHbie
BEJINYUHBI U PaCIpeAeIICHUS "

34

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbie
w/n Tema ypoxa Beero KonTpoabubie | IlpakTnuyeckue deSyquHH 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenr
Hepasencto YeOnimena. Teopema
1 YeoOnimeBa. Teopema bepuymnu. 3akon 1
OO0JIBIINX YKCeT
Hepasencto YeOnimena. Teopema
2 YeoOnimeBa. Teopema bepuymnu. 3akon 1
OOJIBIINX YHCET
HepasencrBo YebOnimena. Teopema
3 UYeorbimena. Teopema bepnymu. 3akon 1
OOJBIITUX YKCET
4 Br100opouHbIif METO] MCCIIEIOBAaHUIMA 1
5 [IpakTuueckas pabota c |
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJINII
I'enepanbHast COBOKYITHOCTD U
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
6 BBEIOOPOYHBIMU XapaKTEPUCTHKAMHU. |
OrueHka cpeJHero u JUCnepcuun
reHEpAIbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
7 I'enepanbHast COBOKYIHOCTh U |

ciryyaitHas BbIOOpKa. 3HAKOMCTBO €




BbIOOPOUYHBIMU XaPAKTEPUCTUKAMHU.
OneHka cpeHero u Jucnepcun
TE€HEPAIIBHON COBOKYITHOCTH C
MIOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

OrneHnBaHUE BEPOSITHOCTEH COOBITHI
10 BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX paclpereIeHuin

10

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MTOMOIIBIO
CBOMCTB U3yUYEHHBIX pacHpeeIeHu

11

[IpakTuueckas pabota c
MCIOJIb30BaHNEM DIIEKTPOHHBIX TAOIHIT

12

[TpumMepb! HENTPEPBIBHBIX CIyYaiHbIX
BeMYMH. OYHKIUS MIIOTHOCTH
BEPOATHOCTH

13

PaBHOMEpHOE pacnpenencHue.
[Ipumeps! 3a1a4, TPUBOASIIMX K
II0Ka3aTEJIbHOMY U K HOPMaJIbHOMY
pacnpeneeHusIM

14

(DYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTH
IMOKa3aTCJIbHOTO paCIpCaACICHUA

15

DYHKIUS IIOTHOCTA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeaeneHus

16

IlociaenoBaTeNbHOCTE OMHOYHEIX




HE3aBUCHUMBIX cOObITHA. [IpuMep
3aJla4uu, MPUBOJIALICH K pacpeeIeHUIO
Ilyaccona

[IpakTryeckas pabora c

17 MCIIOJIb30BAHUEM SJIEKTPOHHBIX TaOIIUI]

13 KoBapuanus nByx ciiydyallHbIX BEJIMYUH.
Koadduuuent koppensuuu

19 CoBMecTHBIE HAOIOIEHUS ABYX
BEJIMYMH

20 Bri6opounsiii k03 dument
KOppemsiun

71 Paznuune Mex1y TMHEHHOMN CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

3 [IpakTuueckas pabota c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUI]
[IpencraBienue JaHHBIX C TOMOLIBIO

24 TaOJUI] ¥ AMarpamMm, onucaTeabHast
CTaTUCTUKA

)5 OnbITHI ¢ pAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

26 Brruucnienue BeposiTHOCTEH cOOBITHI C
pUMEHEHHEM (HopMyIT
Beruucnienue BeposiTHOCTEH cOOBITHI C

27 PUMEHEHHEM TpapHUUECKUX METOI0B!

KOOpJAMHATHAs IpsiMasi, 1epeBo,




JyarpaMmma Jusepa

Cityyalinble BEJIMYUHBI U

28 1
pacnpeneieHus

29 MaremaTHyecKoe OKHUIAHUE CIy4YaiiHOM |
BEJIMYHHBI

30 MatemaTuueckoe 0XKUIaHNuEe CIIy4aliHON |
BEJIMYHHBI

31 KonTponbnas padota: "BepostTHOCTE 1 |
cTaTucTuka"
Brrauciienue BeposTHOCTEH cOOBITHI C

32 puUMeHeHHeM (OpMYIT U TpapuUecKuX 1
METOJI0B
Brruncnenue BeposiTHOCTEN COOBITUI C

33 npuMeHeHneM (GopMyll U rpaduyecKux 1
METOJI0B
CrnyuaiiHble BETMUUHBI U

34 pacnpenenenus. MareMaTuueckoe 1
O’KHMJIaHUE CIIy4allHON BEIUYUHBI

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTarta
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 Yuratk ¥ CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATHAMHU: CpenHee apudMeThudeckoe, MeauaHa,
6.2 HauOoJblllee, HAaMMEHbIIEE 3HAUYEHHE, pa3Max MaccuBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSAMHU: CIAy4YalHBIA OKCIEPUMEHT (OMBIT) H
ciydaiiHoe cOOBITHE, DIIEMEHTApHOE COOBITHE (PJIEMEHTApHBIH HCXON)
6.3 CIIy4ailHOrO  OIbITa;  HAXOJUTb  BEPOATHOCTM B  OMNbITaX C
PABHOBO3MOXHBIMH CIyYalHBIMH COOBITUSMHU, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTaX
Haxonute u (opMynupoBaTb cOObITHA: NepeceyeHne U OObeAUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOIOKHOE JTAHHOMY COOBITHIO;
' NOJb30BaThCs  AMarpamMmamu  Oiiepa U GOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb TOHATUSAMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIC
6.5 COOBITHSI; HAXOAUTh BEPOSATHOCTH C MOMOIIBIO MPaBUJIa YMHOXKEHHUS, C
MOMOUIBIO AEPEBA CIYYAHOTO OMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PEILIEHUH 3aa4
OnepupoBaTb TOHATUSMHU: HCIBITAHWE, HE3aBUCHMBbIE HCIBITAHUS,
6.7 cepHUs UCIIBITAHUMN, yCTIEX U HeyAaua; HaXOJUTh BEPOSITHOCTU COOBITHI B
' CepUM HE3aBUCHUMBIX MCHBITAHUM 1O NEpBOr0 yclexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHU#N bepHymm
6.3 OnepupoBaTh MOHATUSAMH: ClIy4yallHas BEJIMYMHA, paCIpEAcIICHHUE
' BEPOATHOCTEN, AUarpaMma paclpeaesieHus
11 KUIIACC
Kon g
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA




CpaBHMBaTh  BEPOATHOCTHM  3HAYCHUN  CIydyalHOM  BEJIMYUHBIIIO

> pacipeieNIeHUIO I € TTIOMOILBIO AHarpaMm
OnepupoBaTh MOHSATHEM MATEMaTHYECKOTO OXXUJAHUSA, TPUBOIUTH
5 OpUMephl TOro, Kak MPUMEHSETCS MaTeMaTHYecKoe OXKHUJaHUe
' CIIy4aifHOM BEJMYUHBI, HAXOIUTh MaTEeMaTHYECKOE OXHUIAHHE II0
JTAHHOMY paclpeeIeHUIO
53 HmeTh npecTaBiieHne 0 3aKOHE OOJIBIINUX YHCE
54 HmeTs npeacTaBiieHne 0 HOpMaJibHOM pacrpeeeHun




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenne JaHHBIX C [OMOHIbIO Tabmui u  guarpamMm.  Cpennee
apudmernueckoe, MeAWaHa, HaWOOJbIIee W HAWMMCHbBINEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyuaiiHple SKCIIEPUMEHTHI (OIBITHI) M CIydailHbIE COOBITHS. JIeMEHTapHbIE
coObITus (UCX0bl). BepodaTHOCTH ciiydailHOrO coOBITHA. BIU30CTh YacTOTHIM
BEPOATHOCTH COOBITHI. CiTy4aifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
coObITusiIMH.  BeposiTHOCTH ~ CcOOBITUHT B ONBITaXC  PaBHOBO3MO>KHBIMU
3JIeMEHTaPHBIMU COOBITUSIMU

6.3

Omnepanuu Haja COOBITHSIMU: IepeceueHHe, OObEeJUHEHUE, MPOTHBOIOIOKHBIE
coObITus. uarpammsl Diinepa. opmyna ciaoxkeHus: BEposTHOCTEN

6.4

VcnoBHas BEpPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEH. [lepeBo  ciy4allHOTO
sKcriepuMenTa. Gopmyra MoJHOM BepoaTHOCTU. HezaBucumblie COOBITHS

6.5

Komb6unatopnoe mnpasuno ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroToHa

6.6

bunapHblli ciydaliHbIM ONBIT (MCHBITaHHWE), ycnex W Heynada. HesaBucumeble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUM 10 mnepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUN bepHyum

6.7

Cnydaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. JlnarpaMma pacnpeeineHusl.
[Ipumeps! pactipeiesieHnid, B TOM YHCII€ TEOMETPUUECKOEH OMHOMHUAITBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEpUCTUKHU CIyY4alHBIX BEJIIMYMH: MAaTEMaTUYECKOE OXHUIAHUE,
JUCIepcuss M CTaHAapTHOE  OTKJIOHeHue.  [Ipumepbl  NpUMEHEHHs
MaTe€MaTHYECKOr0 OKHJIaHWs, B TOM YHUCIIE B 3aJa4ax W3 MOBCEJHEBHOM KU3HHU.
Martemarnueckoe oxuaaHue OMHAPHOM ciaydailHON BeaM4MHBI. MaTemaTHueckoe
OKHMJIaHHE€ CYMMBI CIIy4ailHbIX BEJIWYMH. MaTemMaTH4ecKkoe OKHIaHHE U
JHCTIEPCUsl TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PaCIpeieNeHHH




3akoH OOJBIIMX YHCET U €ro poiib B HAyKe, MpUpoae U odmiecTBe. BoiOopouHbIit

5.2

METOJI UCCIIEAOBAHUM

IIpuMepsl HeENpepbIBHBIX  CIOydaWHBIX BeNMWYMH. [loHATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3anadyd, NPUBOJAIIAE K HOPMAJIbHOMY PpacCHpeIeICHHUIO.

IlousTue o HOPpMAaJIbHOM pacrnpeaciICHnu




HHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero o6pa3oBaHus

Bnagenne Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHue (QopMyaupoBaTh U ONEPUPOBATH MOHATUSMU: OMIpEICICHUE,
akcuoma, Teopema, CJIEACTBHE, CBOMCTBO, NMPU3HAK, JOKAa3aTEJbCTBO,
PaBHOCHUIIbHBIE bopMyITUpPOBKH; MIPUMEHSTh ux; yYMEHHE
dbopMypoBaTh O0OpaTHOE W MPOTHUBOIOJIOKHOE YTBEPIKJICHUE,
MPUBOJUTL TPUMEPHl W  KOHTPIPHUMEPHI, HCIOIb30BATh METOJ
MaTeMaTHIECKOU HHAYKIOWHW, MIPOBOAWUTL AOKA3ATCIBHBIC PACCYXKIACHUS
IpU  pEelIeHUHd 3aJa4y, OICHUBATh JIOTUYECKYI0 IPaBUIBHOCTh
pacCyXI€HHI; yMEHHUE OIEpUpPOBATH MOHATUAMH: MHOMKECTBO,
MOJIMHOKECTBO, OMEPAlUU HaJ MHOXKECTBaMHU; YMEHHE HCIOJIb30BaTh
TGOpGTHKO-MHO)KGCTBCHHI:Iﬁ armapar JJISA OIIMCaHUA PCAIBHBIX
MIPOLIECCOB U SBIICHUN W MPH PEHICHUU 3a]la4, B TOM YHUCIIe U3 APYTUX
yu4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh U
OTMMHCHIBATH Tpadbl Pa3IMYHBIMU CTIIOCOOAMU; UCIIONIB30BaTh Tpadbl MpU

pelieHnu 3a1a4

YMmenue OIICpHUPOBATH MOHATHUAMU: HATYPAJIbHOC YHCIIO, LICJIOC YUCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTcjiIEM, KOPCHb HaTypam)Hoﬁ CTCIICHU,
CTCIICHb C pAllMOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHLHLIM
IIOKa3aTeJIieM, norapmbM qucia, CHHYC, KOCHHYC W TaHI'CHC
MNPOU3BOJIBHOI'O 4YHUCJIAa, OCTATOK IO MOAYJIO, pallMOHAJIBHOC 4YHUCIIO,
HpparuoOHaIbLHOC qHCJIO, MHOXECTBa HaTypaJIbHbIX, OCIIbIX,
pallnOHAJIbHBIX, ,Z[GI\/'ICTBI/ITCHBHLIX quceil; yYMCHHC HUCIIOJIB30BAaTh
IIpHU3HAKHU AOCIIMMOCTH, HaMEHBIIHI 06IHHﬁ JCIINTCIIb 1 HAMMCHBIICC
0611166 KpaTHOC, aJITOPHUTM EBK.III/II[a npu pCHICHUU 3a/1a4; 3HAKOMCTBO
C Ppas3siIMYHbIMK TO3MHOHWUOHHBIMH CHUCTEMAMHU CUHCICHUA; YMCHUC

BBIMIOJHATL BBIYHUCICHNUE 3HAUCHUM M npeo6pa3013aHI/I;1 BBIpa)KCHI/Iﬁ Cco




CTENEeHs MU U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIPQ)KEHUIl; YMEHUE ONEpUPOBATh MOHATUSAMH: MOCIEI0BATEIBHOCTb,
apupMeTHyecKasi ~ MPOTPeccHsi,  I'eOMETpUYecKas  Iporpeccus,
O0eCKOHEUHO YyObIBaloIlasg TIeoMeTpuYecKas IpOrpeccus; yMeHue
3a/aBaTh  IIOCJIENOBAaTEJIBHOCTH, B TOM 4YHMCIE C IOMOUIbIO
PEKYpPpEeHTHbIX  (OpMyJI;  YMEHHME  ONEpUpOBaTb  IOHATHAMM:
KOMIUIEKCHOE YHUCJO0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYNIb U
apryMeHT KOMIUIEKCHOTO 4MCia, (popMa 3allMCH KOMIUIEKCHBIX YHUCEN
(reomeTpuueckasi, TPUTOHOMETpUUYECKass M anredpaumdeckas); yMeETb
IPOU3BOIUTH apupMeTHUecKue AECHCTBHUS C KOMILJICKCHBIMU YHCIAMU;
NPUBOJUTh  HPUMEPHl  HCMIOJIb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpOBaTh MOHATUSIMHU: MaTpula 2x2 u 3X3, ompeacnuTeb

MaTpHULIbl, TEOMETPUUECKHUI CMBICI ONPEAETUTENS

YMeHue onepupoBarh NOHATUAMU: PALMOHAIBHBIE, UPPALMOHAJIbHBIE,
MOKa3aTebHbIe, CTETIEHHBIE, JTOrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHUs U HEPaBEHCTBA, HUX CUCTEMBI; YMEHHE OIIEPUPOBATH
MOHATHUSIMU: TOKJECTBO, TOXK/IECTBEHHOE IIPE0Opa3OBaHue, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCThb
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3NIMUYHBIX NPUEMOB; pEIIATH
YPAaBHEHUsl, HEPABEHCTBA W CHUCTEMBI C NAPAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHNUS MaTeMaTHYEeCKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTell HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBaTh MNOHIATUAMM: (QYHKIMS, YETHOCTh (PYHKIMH,
NEPUONYHOCTh (PYHKIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
dbyHKIIMH, SKCTpeMyM (PYHKITMH, HANOOJIbIIIee U HAUMEHBIIIEe 3HAYCHHS
(GyHKIMM Ha TIPOMEXYTKE, HenpepblBHAs (DYHKIMS, aCHUMITOTHI
rpaduka QyHKUMM, TepBas W BTOpas MNpou3BOAHAs (yHKUHUH,
reoMeTpUUECcKUi U (PU3MUECKHl CMBICT MTPOU3BOAHOM, TepBoOOpa3Has,
onpeAeNnéHHbI HHTErpan; yMEHHE HaXOJWTh aCHUMITOTHI rpaduxa
(GYHKLIMU; YMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBI, IPOH3BEACHUS,
YaCTHOTO U KOMIO3UIIMU (PYHKIIHM, HAXOAUTh YpaBHEHHE KacaTellbHOMI
K rpaduky QyHKIUH; YMEHHE HAXOAUTh MPOU3BOJHBIEC AIIEMEHTAPHBIX

(GyHKIUH; yMEHHEe HCIOJIb30BaTh MPOM3BOAHYIO AJIsi UCCIIEIOBAHUS




(GyHKIMH, HAXOAUTH HANOOJBIINE U HAUMEHbBIINE 3HAYCHUST (PYHKIIHUII;
CTpOUTHh TpaduKM MHOTOYICHOB C HCIIOJIB30BAHUEM armapara
MaTeMaTHYeCKOTO  aHaju3a;  NPUMEHSATh  NPOU3BOAHYIO IS
HAXOJK/ICHHUST HAWIYYIIer0 pPEUIeHUS B IMPHUKIAJHBIX, B TOM YHCIE
COLMAIbHO-)KOHOMHYECKUX ¥  (U3MYECKHX 3a/adax; HaXOAUTh
wiomanad u 00bEMBI (UTYp C HOMOLIBIO HHTErpasia; MPHBOAUTH
OpUMEpPbl  MAaTeMaTHYeCKOrO0  MOJEIMPOBAHUS  C  IOMOIIBIO

mudepeHIHATbHBIX YPaBHCHUM

YMeHne omnepupoBaTh MOHATHAMH: TpaduKk GyHKIUH, oOpaTHas
GbyHKLIMSA, KOMIO3UIMSA (YHKUNHN, JTUHEeHHas (QyHKIUS, KBaJpaTHUHAs
GbyHKIMsA,  panuoHanbHAs — (QYHKOUS,  CTEHeHHas  (yHKOWS,
TPUTOHOMETpUYECKHE (YHKLNH, OOpaTHble TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHas M Jorapupmudeckas (yHKIHHA; yMEHHUE
CTPOUTH I'paUKMU M3YyYEHHBIX (YHKIUH, BBITOJHATH IPeoOpa3oBaHuUs
rpaduKoB (HYHKIHIA, UCTIOIB30BATh TPAPUKH JJIST U3YUIECHUS MPOILECCOB
U 3aBUCHUMOCTEH, IIPU PELICHUH 3a/1a4 U3 APYIHX Y4eOHBIX MPEIMETOB
W 3a7ad U3 peaJbHON >KHU3HU; BBIpaXaTh (OPMyJIaMH 3aBHCHMOCTH
MEX]y BeJITMUYMHAMM; HCIIOIb30BaTh CBOMCTBA U rpadMKu GYHKUUH 115
pemieHusl ypaBHEHWH, HEpPaBeHCTB M 3adad C IapaMeTpaMu;
n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pEIICHUH

YpPaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTBHI, TOJM U YacTH, Ha IBUXKEHUE, pabOTy, CTOUMOCTh TOBApPOB U
yCIIyI, HaJOTW, 3aJadyd W3 O0OJacTH yNpaBiICHUS JUYHBIMH U
ceMeHHbIMH (UHAHCAMH); COCTaBJIATh BBIPAXKEHUS, YypPaBHEHHS,
HEPAaBEHCTBA M HMX CHCTEMBl IO YCIOBHUIO 3aJadd, HCCIEA0BAaTh
MOJTy4YeHHOE PELIeHHE M OLIEHWBATh MPaBIONOA0OHOCTh PE3YNIbTATOB;
YMEHHE MOJEIHMPOBATh peajbHblE CUTYallUH Ha SI3bIKE MATEMATHKU;
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d,  HCCIENOBaTh  IMOCTPOCHHBIE  MOAEIU €
UCIOJIb30BAHUEM armapara ajreOpbl, HHTEPIPETHPOBATh MOTYUESHHBIN

pe3ynpTar

YMmenue OIICpHUpPOBATH  IMOHATHAMU: cpcaHee apI/I(I)MCTI/I‘-ICCKOC,

MearaHa, HanOobIllee ¥ HaUMEHbBIIIEEe 3HAYEHUs, pa3Max, JAUCIIEPCHs,




CTaHJApPTHOE OTKJIOHEHHWE YHUCJIOBOrO HA0Opa; YMEHHE H3BIICKATh,
HMHTEPIPETUPOBATh MHPOPMAIINIO, MPEACTaBICHHYIO B TaOiuIax, Ha
auarpammax, rpadukax, OTpa)karollyl CBOWCTBA PEAIbHBIX MPOIIECCOB
U SIBICHUW; TMPEACTaBIATh HMH(POpPMALMIO C TOMOIIBI0 TaOIUI U
JarpaMM; HUCCJENI0BaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHUEM TpaHUuecKux METOJOB U JIJIEKTPOHHBIX CPEICTB;
rpadUUecKd UCCIIEIOBaTh COBMECTHBIC HAOIMIOJEHUS C IOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccuu

YMeHHne onepupoBaTh IOHATHAMM: CIIYYalHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS;, YMEHHE BBIYUCIATH
BEPOSITHOCTh C KCIIOJIb30BAaHUEM TPaQUUECKUX METOJOB; NMPUMEHSATH
(bopMyJIbl CIOKEHHSI U YMHOXKEHMsI BEpOATHOCTEH, (hopMyiy HOIHON
BeposTHOCTH, (opmyny bepHymm, KOMOMHATOpHBIE (AKTBI U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; yMeHue
ONEpUPOBATh IIOHATUSAMHU: CIydalHas BEJIMYMHA, PACIpPEICICHUE
BEPOATHOCTEM, MATEMAaTUYECKOE OKUIAHKE, TUCIIEPCHUSI U CTaHAAPTHOE
OTKJIOHEHHE CIy4yailHOW BEIMYMHBI, (DYHKUHMU paclpeieicHus Hu
IUDIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJbHOTO W HOPMAaJIbHOTO
pacupeneNeHnid; yMEHHWE  MCHOJb30BaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHuil s pelIeHts 3a/1a4; 3HAKOMCTBO C IMOHSTHAMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHUE
NPUBOAUTH MpPHUMEPHl MPOSBIECHUS 3aKOHa OOJNBLIIMX 4YHCEd B
NPUPOAHBIX M OOIIECTBEHHBIX SABJICHUSAX; YMEHHUE OIEPHUPOBAThH
MOHATUSIMHM: COYETAaHUE, IIEPECTAHOBKA, YHMCIO COYETAHUM, YHUCIIO
nepecTaHoBoK; OMHOM HbrOTOHA; yMEeHHE MPUMEHSITh KOMOMHATOPHBIE
(bakThl M pacCyXJeHUs Ui pelleHUs 3aJay; OLEHUBATh BEPOSTHOCTH
peaIbHbIX  COOBITHI; COCTaBIATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETHUPOBATh NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, HpsMas, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJa, IUIOCKMH Yroi,
JBYTpaHHBI Yroj, TPEXTPaHHbBIM Yroj, CKPEUIMBAIOIIUECS MpsSMBbIE,
NapajuieIbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, Yroi
MEXIY NPAMBIMH, YrOJ MEXKIY NPSAMOM M IMIOCKOCTBIO, YO MEXIY

IIIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 IJIOCKOCTHU, PACCTOAHUC MEKIY




HPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pellIeHUH 3a7ad HU3y4deHHble (DAKThI M TEOPEMBbl IMJIaHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIEr0 MUpa; CTPOUTh
MaTeMaTHYeCKUe MOJIEJIM C IOMOIIbIO T'€OMETPUUYECKUX IMOHITUH U

BCJIMYHMH, PpCIIATh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAL GUTYphl, 00BEM GUTYPHI,
MHOT'OTPaHHUK, MPAaBUWJIbHBIA MHOTOTPaHHUK, CEYEHUE MHOTOTPaHHUKA,
Ky0, mapajuienenurnes, Mpu3Ma, nupamuaa, Qurypa U MOBEPXHOCTh
BpalleHHs, IUINHIP, KOHYC, map, cdepa, miomaas chepbl, mIomanb
MOBEPXHOCTH MHUPAMUJBI, MPU3MBI, KOHyCa, LHWIHHIpa, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapaliesienuIea, TUpaMuibl, MPU3MBbI, LWJIMHIPA,
KOHYCa, I111apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHYCA U LUIMHAPA,
napajuleJibHble OCH WJIM OCHOBAaHHUIO, CEUEHHE IIapa, IIOCKOCTb,
Kacaromasicss cdepbl, UWIHHIpPA, KOHYCa; YMEHHE CTPOUTH CEueHHUe
MHOTOTpaHHHWKA,  H300pakaTh ~ MHOTOTPaHHUKH,  (QUTYpel U
MIOBEPXHOCTU BpalICHUs, UX CEYEHHsS, B TOM UHUCIE C IOMOILIBIO
ANEKTPOHHBIX CPE/ICTB; YMEHHE IIPUMEHSTh CBOMCTBA F€OMETPUUECKHUX
¢buryp, camocTosTeNnsHO (OPMYIUPOBATh OMPEACTECHUS H3y4aeMbIX
¢uryp, BBIIBUTATH THUIIOTE3Bl O CBOMCTBaX W  IPU3HAKAX
reoMeTpuueckux ¢Guryp, 000CHOBBIBATh WIIM OMPOBEPraTh UX; YMEHUE
MPOBOAUTh Kiaccuukamuio (GUIyp 1O pa3IuyHbIM IpHU3HAKaM,

BBIIIOJIHATH HeO6XOI[I/IMBIC JOIIOJIHUTCIIbHBIC TTIOCTPOCHU A
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YMeHue onepupoBaTh MOHATUSMH: JBM)KEHHE B IPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI MEPEHOC, CUMMETPHUA HAa IIJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MMOA0OMs, MONOOHBIE (UTYpHI; yMEHUe
pacrno3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh I€OMETPHUUECKUE OTHOLICHHUS
IIpru pCIICHUH 3aJad;, HaXOAUTb I'COMCTPUUYCCKHUEC BCIWMYMHBI ()IJ'II/IHa,
yroj, IUIOMAAb, OOBEM) MpU pelIeHUM 33734 U3 JPYTUX y4eOHBIX
npeaMETOB n nu3 peaﬂBHOﬁ KHU3HU, YMCHUC BBIYUCIATH
reOMEeTPUUECKUE BETMYMHBI (AJTMHA, YroJ, IJIoaab, 00bEM, IIOMAIb
MMOBEPXHOCTH), HCIOJIb3YSl HM3y4yeHHbIE (OPMYNBI M METOABI, B TOM
qucIie: MI0IAAb MOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCA, LIWINHAPA,

mwiomaabk chepsl; 00bEM Kyba, MPSAMOYTOJIBHOTO TapauIelenunena,




NMpaMHUIbl, INPU3MBI, LWIAHIPA, KOHyca, LIapa; yMEHUE HAaXOAWTh

OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD
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YMeHue  onepupoBaTh  IMOHATUAMH:  MPSIMOYTOJbHAs  CUCTEMa
KOOpJHMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CymMMa
BEKTOPOB, NPOU3BEIAECHUE BEKTOPA HA YMCIIO, PA3JI0KEHHE BEKTOpA I10
0a3ucy, CKaJspHOE MPOU3BEICHHE, BEKTOPHOE MPOU3BEIECHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  UCIOJIb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JJIs PEIICHUS T€OMETPUYECKUX 3aJad U 3aJad

JPYTruX y4eOHBIX MPEAMETOB
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YMeHne BBIOMpATh TOAXOMANIMA METOA JUIS pPEIICHHsS 3aJauu;
[IOHMMAaHWE 3HAYMMOCTH MAaTEMATUKHM B H3YyYEHUM NPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTE€MaTHUKH B HCKYCCTBE, YMEHHME IPUBOJIUTH
IIpUMEPBl  MATEMAaTH4YECKUX OTKPBITUA POCCUMCKOM M  MHMPOBOH

MaTeMaTHYEeCKOM HAayKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, TPOBEPAEMbBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCET
12 Pannonaneupie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JpOOH, MPOICHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypaJlbHOU CTEIICHH. JevicTBus c
' apu(pMeTHYECKUMHU KOPHAMHU HATypaJIbHOMN CTETIEHU
14 Crenenp ¢ nenpiM nokazaresneM. CTENeHb C palMOHAIbHBIM I10Ka3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI
JleiicTBuTenbHbIe 4YHcia. ApuMETHYECKUE OIepaluu ¢ JCHCTBUTEIbHBIMH
1.7 gyucnamu. [IpubGmkéHHble BBIUMCICHMS, TMpaBUIa OKPYIJICHUS, MPUKUAKA H
OLICHKA PE3yJIbTaTa BHIYUCICHUI
1.8 [IpeoOpa3oBanue BbIpaxxeHUI
1.9 KomrnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuueckre ypaBHEHUS
2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS
2.5 Lenble 1 1poGHO-palioHaTbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HEpAaBEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YpaBHEHUW U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu




2.11

Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL

3 OyHKIMU U Tpaduku
31 Oynkius, cnocodsl 3aganusa Gpyaknun. ['paduk ¢pynkuun. Bzanmuo obpaTHble
' ¢dbyakuun. YEtHbie 1 Heu€THBIC QyHKIMU. [leprognieckue GyHKIMH
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHW ¢(ynkiun. Hymun ¢yHkmmu.
39 [IpoMexXyTKH 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MUHMMYMbl (yHKuMU. HaunOombinee M HauMeHbllee 3HAUYEHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHass (yHKIMS C HaTypajdbHBIM M IIeNbIM MoKa3atenem. EE cBolicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpPHs n-0i CTENICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u jorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
16 Touku paspeiBa. Acumntorsl TpadukoB ¢(yHknmii. CBoiicTBa (yHKIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
1.8 Apudmernueckass u reomerpuueckas nporpeccud. Dopmyna  CIO0XKHBIX
' IIPOLICHTOB
4 Hauana maTremaTiueckoro aHaimsa
4.1 [IpousBonnas ¢pyHkuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (YHKIIUHA
[IpuMeHeHHE MPOU3BOAHOM K HCCIENOBaHHUIO (DYHKIMI HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxoxnenue HauOoOJbIIEro 1 HAMMEHbBIIEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. MHTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH




7.2

[IpsiMbIe ¥ MIIOCKOCTH B MMPOCTPAHCTBE

7.3 MHoOrorpaHHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunatsl u BEeKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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