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HOACHUTEJIBHAA 3AIIMCKA

VYuebHblil kype «Anredpa U Hayaia MaTeMaTUYECKOTO aHAU3ay SIBJISAETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B MPOTPaMME CpPEeAHEro oluiero oOpa3oBaHus,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET UHCTPYMEHTANbHYIO 0a3y s
U3YYEHUs] BCEX ECTECTBEHHO-HAYYHBIX KypCcOB, a C JPyrod CTOPOHBI,
dbopMupyeT JIoruueckoe U adbCTPaKTHOE MBIILICHHE O0yYaroluXcs Ha YPOBHE,
HEOOXOMMOM JIJIi OCBOEHUSI HMH(OPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTM M JAPYIMX JIHUCUMIUIMH. B pamkax JaHHOro y4yeOHOro Kypca
oOyyJaroniyecsi OBJIAJEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopas (popMyJIUPYET CBOU JOCTHIKEHHSI B MaTEMaTHUYECKOUN opMme.

VY4eOHblil Kypc anreOpbl M Hayall MAaTEMaTHYE€CKOTO aHaIN3a 3aKiIabIBAET
OCHOBY JJI1 YCHEUIHOTO OBJAJEHUS 3aKOHaMHU (U3UKH, XUMHUH, OWUOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJEHUMH pPa3BUTHUS SKOHOMHKM U OOILECTBEHHOU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX ISl JAJIbHEHUILEro
oOpa3oBaHHMsIT W B TIOBCEAHEBHOM XU3HU. B TO e BpeMms oOBiIajieHUE
a0CTpaKTHBIMM UM  JIOTHYECKH CTPOTMMHU  KOHCTPYKLMSIMHU  alreOpbl U
MaTEMaTUYECKOr0 aHalh3a pa3BUBAET YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBATh YTBEPKACHUS C MOMOLIBIO UHIYKLINU
U paccyXJaTh JEIYKTUBHO, MCIOJIb30BaThb OOOOIIEHHWE M KOHKPETU3AIUIo,
a0CTparupoBaHWE€ M AaHAJOrUIO, (OPMUPYET KpEaTMBHOE M KPUTHYECKOE
MBIILIJIEHUE.

B xone uzyuenus yueObHoro kypca «Anredpa U Hayajaa MaTeMaTU4eCKOro
aHaIKM3a» 00ydYarouMecs MoJy4yaroT HOBBIM OMbBIT PELIEHUs MPUKIIAIHBIX 3a1a4,
CaMOCTOATENILHOTO ~ NOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENEeH  pealbHbIX
CUTYallMi, UHTEPNPETALNN MOJYUYEHHBIX PEIICHUN, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYueOHblil kKypc 00J1a/1aeT 3HaUYUTEIbHBIM BOCIIUTATEIIBHBIM MTOTEHIIMAJIOM,
KOTOPBIM peanu3yercss Kak uepe3 Y4eOHBIM MaTepuas, CIOCOOCTBYIOIIUMA
(OpMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 crelupuKky ydyeOHOU
NEeATeNIbHOCTU, TpeOyIoliell MNpoAOIKUTEIbHON KOHILEHTPAIlMM BHUMAHUSI,
CaMOCTOATENIbHOCTH, AKKYpaTHOCTHU W OTBETCTBEHHOCTH 3a IMOJYYEHHBIN
pe3yibTar.

B ocHoBe meronuku oOydyeHus anreOpe M HayajgaM MaTeMaTHYeCKOro
aHaJIM3a JISKUT JEATEIbHOCTHBIN IPUHIIUI O0yYEHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajia MaTeMaTHUYECKOIO
aHaJIM3a» BBIACJIEHBl CIEIYIOUUME COAEPKATEIbHO-METOUUYECKUE JIMHHUH:
«YUucna wu  BeludciaeHus», «@DPyHKUMM U rpapukn», «YpaBHEHUS U
HepaBeHCTBa», «Havaia MaremMarnyeckoro aHann3a», « MHOXKeCTBa U JIOTHUKay.
Bce oOCHOBHbIE COAEpKATEIBHO-METOAUYECKUE JIMHUM HM3Yy4aloTcsd Ha
NPOTSHKEHUU JBYX JIET 00y4YeHHUsI Ha YPOBHE CpEeJHEro oOmiero oopa3oBaHus,
€CTECTBEHHO JOIOJIHSISA APYT APYra U NOCTENIEHHO HACHIIAsICh HOBBIMU TEMaMU
U pazgenamu. J[aHHBIA ydeOHBIM KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY
o0beuHSAET B ceOE COAEP)KAHME HECKOJIBbKUX MaTEeMaTHYECKUX JUCLUIUIMH,
TaKMX Kak airedpa, TPUTOHOMETPHUS, MAaTEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTeMaTuyeckas Jioruka u jgapyrue. Ilo mepe Toro kak
oOyyaronyecs: OBJIaJEBalOT BCE 0oJiee IMHUPOKUM MAaTEMATUUYECKUM aIIapaToM,
y HUX TNOCJIEIOBATEIbHO (POPMUPYETCSI U COBEPLIEHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKyl0  MOJENb pPEAIbHOM  CUTyallud, NPUMEHSITb 3HAHMS,



NOJIYYEHHBIE MPU U3YYEHUH Y4e€OHOro Kypca, Uil PElIeHUs CAMOCTOSITENbHO
c(hOpMyTUPOBAHHOW MaTEMaTUYECKOM 3aJadyd, a 3aTeéM HMHTEpPIPETUPOBATH
CBOM OTBET.

CopepxatenbHo-MeToAMYECKass JIMHUS  «Yucna U BBIYMCICHUSD
3aBepiaeT (OPMHPOBAHUE HABBIKOB MCIIOJIb30BAHUS JIEMCTBUTEIBHBIX YHUCEN,
KOTOpO€ OBbLIO HayaTO Ha YPOBHE OCHOBHOIO oOuIero oopaszoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHUE yeseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIbHBIX BBIYMCIICHUH, BKJIIOYAIOIIMX B ce0s MCIOJIb30BaHUE
paznuyHbIX (OpM 3amMcH YMCa, yYMEHWE JellaTh NPUKHUAKY, BBINOIHATH
npUOIMKEHHBIE BBIYUCIEHUS, OLEHUBATH YHMCIIOBBIE BbIpaXXEHMs, paboOTaTh C
MaTEMaTUYECKUMHU KOHCTAHTaMH. 3HAKOMbIE OOyYaroIIMMCSi MHOKECTBa
HATYpaJbHBIX, LIEJIbIX, PALIMOHAJIBHBIX U JIEUCTBUTENIbHBIX YUCEN JOMOJIHSIIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4Hcel. B KaxIoM U3 3THUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My cCIelUu(HUecKre 3aJaud U Olepaluu:
JICJICHHE HalleJIo, ONEpUPOBAHUE OCTATKAMU Ha MHOXECTBE LIEJIbIX YHUCEN,
0CcOObIe CBOMCTBA pallMOHAIBHBIX U UPPALMOHAIBHBIX YKCEN, apU(PMETUYECKHE
onepaluy, a TaKXKe M3BJICUECHUE KOPHS HATypaJbHOM CTENEHU HAa MHOYKECTBE
KOMIUIEKCHBIX 4YHCeNl. biarogapsi MmocienoBaTelbHOMY pPaCHIMPEHUI0 Kpyra
UCIOJIb3YEMbIX YHCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU WX HPUMEHEHMS s
pelIeHusl pa3iuYHbIX 3a4ad  (POpMHUPYETCS MPEACTABICHHE O EAUHCTBE
MaTEMaTUKH Kak HayKd U €€ poJid B MOCTPOEHUU MOJENEH pealbHOr0 MUpa,
HIUPOKO MCIOJIB3YIOTCSI 0000IICHUE U KOHKPETU3AIIUS.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAM3YETCS HA MPOTSHKEHUH BCETrO
0o0yueHHUsI Ha YPOBHE CpPEIHEro oO0Iiero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM
paznene IIporpaMMbl MpeayCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaay. B
pe3ynbTaTe O0O0ydYarolluecs OBJIAJIEBAIOT pPa3JIMYHBIMM METOAAMHU pEUICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeJbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXKe 3ajad,
cozepxammx napamerpsl. [lodydeHHble yMEHUS LIMPOKO HMCMOJIb3YIOTCS IpPH
UCCJIEOBaHUM (PYHKIUMHA C TIOMOLIBIO MPOU3BOJHOM, TMpU  PEIICHUH
OPUKIAJHBIX 3a/ad M 3aJlad Ha HaXO0XJACHUE HauOOJIbIIMX W HAaUMEHBUINX
3HaueHui QyHkuuu. J[aHHas conxeprkaTesibHAsl JIMHMS BKIIIOYAET B Ce0sl TaKKe
(bopMHpOBaHNWE YMEHHMI BBINOJIHATH Pacu€rhbl 1Mo (GopMmysam, npeoOpa3zoBaHuUs
paloHaNbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPDAKEHUH, a
TaK)K€ BBIPAXKECHUI, COAepKalUX CTENeHH U JorapudMel. biarogaps usydeHuro
anredpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajibHEillee  pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GopMUpPYIOTCS
HABbIKU JEAYKTHBHBIX PAaCcCYyIEHUH, padOTbl C CHMBOJIbHBIMU (OpMaMH,
IPEICTAaBICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJI€ pPABEHCTB H
HepaBeHCTB. Anrebpa npeayiaraeT 3QQEeKTUBHbIE MHCTPYMEHTHI JJI PEIICHUS
PAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAYKH.

CopepxatenbHo-MeToAuuecKass JIMHUS «DYHKIUU U TpaQuKH» TECHO
NeperieTaeTcs ¢ APYruMU JIMHUAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aa€T IOCJIEIOBAaTEIbHOCTh M3yYeHUs Marepuana. l3ydeHue
CTENEHHOM, TMOKa3aTelbHOM, JIOrapu(MHUUECKOW U TPUTOHOMETPUUYECKUX
(GyHKUMHA, UX CBOMCTB MU TpaUKOB, UCIOJIb30BAaHUE (PYHKUUH IS peUIeHUsS
3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U PEAbHOM KMU3HU TECHO CBS3aHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C pEIEHUEM ypaBHEHUI U HepaBeHCTB. [lpu
3TOM O0OJIbLIOE BHUMAHHME ynensercs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dopMynamMu 3aBUCHUMOCTH MEXAY pPa3IMYHbIMU BEJIMYMHAMH, HUCCIEI0BATh



NOJIy4eHHbIE (DYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Tol coaepxKaTeIbHON
JIMHUM HalEJEeH Ha Pa3BUTUE YMEHHM U HaBBIKOB, MO3BOJISIIOLIMX BbIPAKATH
3aBUCUMOCTH MEXJY BEJIMYMHAMH B pa3IMyHON (opMe: aHaTUTUYECKOM,
rpaduyeckoii U cioBecHOM. Ero wu3ydeHue CnocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K O00OIIEHUIO U KOHKPETU3ALINH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenbHas JuHUs «Havala MaTeMaTHyecKoro aHajiau3ay MO3BOJISET
CYIIECTBEHHO pAaCUIMPHUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U IPHUKIATHBIX
3a]1a4, JOCTYIHBIX O0y4aroUIMMCs, TaK KaK y HHMX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpEeNensiTh HUX HauOOJbIIME H
HAaMMEHbIIME 3HAYEHUS, BBIUYUCIATh TUIONaaAn (pUryp u o0ObEMBI T€J, HAXOAUTh
CKOPOCTHU M YCKOpEHUs MmpoueccoB. J[aHHas coiepKaTesibHasl IMHUSI OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMSI MAaTEMaTUYECKUX MOJENEH peasbHbIX
CUTYAllMi, MO3BOJIIET HAXOJUTh HAWJIy4IlEe PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE€ COUMAJIbHO-3KOHOMUYECKHX, 3ajJadax. 3HAKOMCTBO C OCHOBamMu
MaTEMaTUYECKOr0  aHaju3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHUKM B HAayKe, TEXHUKE U
uckycctBe. O0yyaromuecs: y3HatoT O BBIJAIOLIMXCS Pe3yJibTaTax, MOJy4YEeHHbIX
B XO/JI€ Pa3BUTHS MATEMAaTHKU KaK HAyKH, U 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTUKA» BKIIIOYAET
B Ce0sl JIEMEHThl TEOPUU MHOXKECTB U MAaTEMaTUYECKOH JIOTMKHU. TeopeTHko-
MHO>KECTBEHHBIE MPEJCTABIEHUSI IPOHU3BIBAIOT BECh KypC IIKOJIbHOM
MaTEeMaTUKH W MPEeUIaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSAIOIINN
BCE pas3lenbl MaTreMaTHUKM M €€ MPUIOKEHUW, OHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYEeCKUe TUCUMUIUIMHBI U UX NMPUIIOKEHUS B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHUMAThb  TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHON MaTE€MaTUKH M HCIOJb30BaTh €ro JUis
BBIPAKEHUSI CBOMX MbICHEH. JIpyrMM Ba)XKHbIM NPU3HAKOM MaTeMaTHKU Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €W CTPOTrOCTb OOOCHOBAaHUM W
CJIeIOBaHUE  ONpPENENEHHBIM  MpaBWJIaM  IOCTPOCHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C JIEMEHTAMH MAaTEMaTUYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUSI OO0Yy4YalolIMUXCs, TO3BOJIIET WM CTPOUTh CBOM
pacCykJIeHHs Ha OCHOBE JIOTMYECKHMX HpaBuwi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIIILJICHUS.

B yuebHoM kypce «AunreOpa M Hayaiza MaTeMaTHYECKOrO aHaIU3ay
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJIENEH pealbHbIX
CUTYallMi, MCCIIEOBAaHUS 3TUX MOJENEH ¢ IMOMOIIbIO ammapara aireopbl u
MaTEMaTUYECKOTO aHAJIM3a, UHTEPIPETAMU MOTYYEHHBIX pe3ybTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbld M3 Pa3JeloB MPOrpaMMbl, IMOCKOJBbKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCs JIsl pEelIeHUs! MPUKIIATHBIX
3amay. Ilpm pemeHuM peanbHBIX MPAKTHUECKUX 3a1ad  oOywaroluecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, MUCMOIB30BATh AHAIOTHUIO, 0000IATh U KOHKPETU3HPOBATH
npobnemy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJ1a4 OpraHU3yeTcs B MPOIECCE U3YUEHHS BCEX TEM y4eOHOro Kypca «Airedpa
Y Hayajla MaTEMaTUYECKOTO aHAIN3a.

Ha wusyuenne yudeOHOro kypca «AireOpa ¥ Hayajga MaTeMaTHYECKOIO
aHanu3a» otBoauTcsa 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B HeJenio), B
11 xnmacce — 136 yacoB (4 yaca B HEJETIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Yucaa u BBIYMCTCHUS

Paunonanbubie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe nepuoauyeckue podu. [IpuMenenue npodeil u MPOLEHTOB st
pelIeHus] TPUKIAJAHbIX 3a]ad U3 Pa3jIM4yHbIX OTpacied 3HAHUM M peaibHON
AKU3HU.

JlelicTBUTENbHBIE 4YHWCA. PanMOHaNbHBIE W HUPPALMOHAIBHBIE YHCIA.
Apudmernueckue onepanud € JEUCTBUTENbHBIMU  4YHMciIaMu. Moaynb
JNEHUCTBUTENBHOIO 4HciIa W ero cpoiicTBa. I[IpuOnmkE€HHBIE BBIYUCICHMUS,
paBuiia OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenp ¢ wnenpiM nokaszarenemM. buHom Herotona. HMcmosb3oBanue
noaxonasmend (GopMbl  3alMCH  JICUCTBUTENIbHBIX YHMCEN JJIA  PELICHUS
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapupm umcna. CpoiictBa jorapupma. JlecsiTUUHbIE W HaTypaibHbIC
J0Tapu(pMBI.

CuHycC, KOCHUHYC, TAHI€HC, KOTAHI€HC YMCJIOBOTO0 apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOpPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YPAaBHEHUS U YpaBHEHHUsI-cleACTBUsA. HepaBeHCTBO,
pelieHre HEPaBEeHCTBA.

OCHOBHBIE METO/IbI PEIIECHHUS LIEJIBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHbI OT OJHOW MepeMeHHOM. JleleHne MHOTro4ieHa Ha
MHOIO4YJIEH C ocTratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMHU
kor¢punrenramu. Teopema Buera.

[TpeoOpa3oBaHusl YUCIOBBIX BBIPAXKEHUM, COJEPKAINUX CTEIEHU U KOPHHU.

UppaunonanbHeie  ypaBHeHHs.  OCHOBHbIE ~ METOAbl  pELIEHUs
UPpaLMOHATIBHBIX YPABHEHHI.

[TokazarenbHble ypaBHeHUsI. OCHOBHBIE METO/]IbI PEILICHUS MOKa3aTEIbHBIX
YPaBHEHHU.

[TpeoOpa3zoBaHue BBIpAXKEHHI, COAEPIKAIUX JTOrapru(MBbI.

Jlorapupmuueckue  ypaBHeHHs.  OCHOBHbIE ~ METOABI  PEIICHUS
JOrapu(pMUYECKUX YPABHEHH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPKCHUI. Pemenne TPUTOHOMETPUUYECKUX
YPaBHEHH.

Pemienne crucrem nuHEHHBIX ypaBHEHHMM. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHu. Omnpenenutens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYMCICHUE €ro 3HAYCHMS, NPUMEHECHHE ONPENCIUTENs s
pElIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUM. PelleHne NpuKIagHbIX 3a7ad C
IIOMOIIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMH. lccimenoBaHne mNOCTPOCHHOU
MOJEJIH C IOMOILBIO MAaTPULL U ONIPEACIIUTEIIEH.

[TocTpoeHre MAaTEMATUYECKUX MOJEIEN PEATIbHOM CUTYAIMU C MOMOIIBIO
yYpaBHEHHMU U HepaBeHCTB. [IpuMeHeHrne ypaBHEHHI U HEPABEHCTB K PEIICHUIO



MaTeMaTUYECKUX 3a]ad M 3aJa4 M3 PA3IMYHbIX O0JIacTeil HAYKU M peabHOU
AKU3HU.

DOyukuuu ¥ rpapuku

@yHKIMA, cnocoObl 3a7aHus (QyHKUuMU. B3auMHO oOpaTHble (YHKUHU.
Komnosunust ¢yukiuit. ['paduk dyHkuu. DieMeHTapHble NpeoOpa3oBaHus
rpa@uKoB QyHKIIMIA.

O6umactb onpeneneHus 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[TpoMexxyTKH  3HAKOMOCTOSIHCTBA.  YETHbIE WM HEYETHbIE  (DYHKIIMM.
[lepuonnueckue  QyHkuuu.  IIpoMeXKyTKM  MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKuu. HanOonblllee 1 HaMMEHbILIEE 3HAYEHUS
(yHKUIMU HA TPOMEKYTKE.

Jlunelinas, KBagpaTU4YHasi U JpOOHO-IMHENHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPAPUKOB.

CreneHHast pyHKIMS C HATYpaJIbHBIM U LIeJbIM Moka3aTeneM. E€ cBoiicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHS N-OM CTENEHH KaK (PYHKUMU OOpaTHOU
CTENIEHU C HaTypaJbHbIM ITOKA3aTEJIEM.

[Toka3zarenbHas u jgorapupmuyeckas (yHKLIHUHU, UX CBOWCTBA U IPAPUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA JUIsl pELICHUS] ypaBHEHUIA.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpPEAEIECHUE TPUTOHOMETPHUUECKHUX
(yHKUMI YUCIIOBOTO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAJbHBIX Ipolieccax U SBJICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCHEIOBATEIbHOCTENH. MeTon
MaTeMaTUYeCKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYCHHbIE
noclieoBaTeNbHOCTU. IcTOpHsI BOBHUKHOBEHUSI MAaTEMAaTUYECKOTIO aHAIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudpmernyeckass M TE€OMETpUYECKas  MPOrpeccud. beckoHeyHo
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON Iporpeccur. JIMHEHHbI U 3KCIIOHEHIMAIBHBIN pocT. Yuncio
e. @opMmyiia CII0XKHBIX MPOLIEHTOB. VCcnoap30BaHNE MPOrPECCUU ISl pEeUIeHUs
peanbHbIX 3a]a4 NPUKIIATHOTO XapaKTepa.

HenpepriBubie QyHkMU U uUx cBoMcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (DyHKLUMI HENpepbIBHBIX Ha oTpe3ke. Meron
WMHTEPBAJIOB /I pELIEHUs] HEpaBEeHCTB. lIpuMeHeHue CBONCTB HEMpPEpPBIBHBIX
(GyHKUMN [UIsl petieHus 3a1ad.

Ileppass u  BTOpas  mnpousBojAHble  (QyHkuuu.  OmnpenenenHue,
reOMETpUYECKUA W (U3MYECKHMI  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTeJbHOH K rpaduKy QyHKUIHUU.

[TpousBoaHble  37eMeHTapHbIX  QyHKUMdA. [IpomsBomHas  cymwmbl,
POU3BEAEHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHoxecTBa H JIOTHKA

MHO»XeCTBO, ONepalnuy HajJ MHOXECTBAMU W MX CBOMCTBA. /(marpaMmsl
Oitnepa—Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara s
OMMCAaHUS PEAIbHBIX MPOLECCOB W SIBJICHUW, MPU PELICHUU 3a/]ad U3 APYTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOr0 00BbEKTA, CIEJICTBUE,
JI0Ka3aTeJbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KVIACC



Yuciaa u BBIYMCICHUS

Harypanbuble u wnensie uucia. [IpuMeHeHHe NpPU3HAKOB JIEIUMOCTH
HEJIBIX YKces, Haubonbiuil oommit nenurens (nanee — HOJl) u HaumeHbliee
obmee kpatHoe (nanee — HOK), octaTtkoB o moaysnto, anroputMa EBknnna st
pelieHus 3aa4 B 1EJIbIX Yuciax.

KommnekcHble uncna. AnreOpanyeckas W TpUTOHOMETpUYecKas (HOpMbl
3alMCH KOMIUIEKCHOrO 4yucia. ApupMeTHuyecKkre onepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHm n-o cCTenmeHM W3 KOMIUIEKCHOIO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCeNl Uil  pelieHus  (U3HYECKUX U
r€OMETPUYECKUX 3a]1aY.

YpaBHeHMs 1 HEPaBEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHHW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEW TPUrOHOMETPUYECKHX YpPAaBHEHHMH €  IOMOLIBIO

TPUTOHOMETPHUUECKOMN OKPY>KHOCTH. Pewmenne TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUS MOKA3aTeJbHbIX M JIOrapu(pMHUUECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIbHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPABHEHUN.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHu.

[IpumMeHeHne ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKUX 3aad M 3a7a4 M3 PA3IMYHbIX O0JIaCTel HAYKU M peabHOU
KU3HU, UHTEPIPETALMS OTYUYEHHBIX PE3YyIbTaTOB.

DOyHkuuu ¥ rpapuku

I'padux xkommnoszuuuu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMCTBA U Tpa(UKH.

I'paduueckrie METObI pelIeHUs] YpaBHEHUI U HEpaBeHCTB. | paduueckue
METO/Ibl PELIEHUS 3a/1a4 C apaMeTPaMHu.

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIEIOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BOZHUKAIOT MPHU PELICHUU 3aJ1a4y U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEANIbHOU KU3HH.

HavaJjia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHue npou3BOHON K HCCAeA0BaHUIO (YHKIIMI HA MOHOTOHHOCTb
U dKcTpemMyMbl. HaxoxzaeHue HauOOJBIIEr0O W HAUMEHBIIEr0 3HAYEHUU
HENPEPbIBHON (PYHKLMHU HA OTPE3KE.

[IpumeHeHue NpoOU3BOAHON JJII HAXOXKACHHSI HAWIYYIIEro pEIIeHHs B
OPUKIAJHBIX 3aja4ax, JUIsl ONpEIeNeHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca,
3a1aHHOTO (hOPMYJION WITU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBOoOpa3HbiX. [lepBooOpazHbie
aneMeHTapHbIX QyHKUuMH. [IpaBuina Haxox1eHus 1epBOOOPa3HbIX.

WNurerpan.  I'eomMeTpuuYeckuid  CMBICI  MHTErpaja.  Bpraucienue
onpenenéHHoro uaTerpana no gopmyne Hetotona-JleitOuuiia.

[TpumeHeHue uHTErpana A HaxXOXXJIEHUs IUIOMAJeH IUIOCKUX (uryp u
00BEMOB r€OMETPUYECKUX TEJL.

[Tpumepsl pemenuid quddepeHunanbHbIX ypaBHEHUH. Maremaruueckoe
MOJIEIMPOBAHUE pEATbHBIX MPOLECCOB C MNOMOIIBIO U PepeHInaTbHBIX
YPaBHEHHUI.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh  TPAXIAHCKOM  MNO3MUMU  OOydyaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBa, IPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeayp TPaKIAHCKOTO 00I1IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) IaTPHOTHUYECKOTr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUMUCKON TpaXJaHCKOM UJICHTUYHOCTU, YBAKCHUS
K MPOIJIOMY U HACTOSIIEMY POCCUICKON MaTEMaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSIM POCCHHUCKHX MATEMaTUKOB M POCCUKCKOM MaTeMaTH4ECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHHUW B JPYrMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, STUYECKOTO IOBEICHMS,
CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTWKEHUW HayKu U
NESATENbHOCTbIO YYEHOT0, OCO3HAaHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OyAyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peneHnu, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUS:

c(OPMUPOBAHHOCTh YMEHHS NPHUMEHATh MATEMATHYECKUE 3HAHUS B
UHTEpEecax 370pOBOro M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHAs PU3NYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHKE npu 3AHATHUSX CIIOPTUBHO-030POBUTEIBHON
JEeSTENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpyAY, OCO3HAaHHWE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
pasiM4HBIM _ cepaM  MPO(YECCHOHANBHON  IESTENBHOCTH, —CBSI3aHHBIM  C
MaTEeMaTUKONW M €€ MPUIOKEHUSMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HApPaBI€HHOCTH;

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpelibl, OCO3HAaHWE TIJIO0AJIBHOIO XapakTepa 3KOJOTMYECKHX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTUUYECKUX 3HAHUI NIl pelueHus



3a/1ay B 00J1aCTU OKPYKaIOMIEH cpe/ibl, MIIaHUPOBAHUE MTOCTYIKOB U OLIEHKU MX
BO3MO>KHBIX MOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKUA, IOHUMAaHHE
MaTeMaTU4YeCKOM HayKd Kak c(epbl ueloBEeYECKOW IesTETbHOCTH, ITANOB €&
pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOl KaK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornvyeckue AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC TPU3HAKH MATEMATHYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXIy MOHATHAMHU, (OPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN IPU3HAK
KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHHS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

BOCIPUHUMATh, (OPMYJIUPOBATH M  NPEOOpPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOPEYHs B (haKTax, IAHHBIX, HAOMIOJCHIAX M YTBEPXKACHHUSAX, PE/UIAraTh
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUECHUI 110 aHAJIOTHH;

IPOBOJUTh CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJECHUNA (IpsIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh APryMEHTAIIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPIPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJICHUS U BBIBObI;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pelIeHUs, BbIOMpaThb HauOoyiee TNOAXOAAIUKA C  y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbckne 1eiicTBUS:

UCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
dopMyaMpoBaTh  BOMNPOCHI, (UKCHPYIOLIUME MPOTUBOpPEUYUE, MpoOJIemMYy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, ()OPMHUPOBATH TMIOTE3Y, ApryMEHTUPOBATh
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOATEIBLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
SABJICHHS, TPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXJIy OOBEKTamH,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTam
IPOBEIEHHOIO HAOIIOJEHUS, HCCIEN0BAaHUS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OILEHNUI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKKE BBbIIBUIATh
IPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIATh Je(ULIUTHI MH(OpPMAIMHU, JAHHBIX, HEOOXOJMMBIX NJIsi OTBETa
Ha BONPOC U JJIs PEIICHUS 3a7a4u;



BbIOMpaTh ~ MHPOPMALMIO M3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEACTABIICHHUS;

CTPYKTYpPUPOBATh UHPOPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATh HaJEXKHOCTD uH(popmMaIun o CaMOCTOSITEIILHO
c(hOpMyYJTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHbBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSs

OO0uenue:

BOCHPUHUMAaTh M  (OpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 10 XOJ1y pPELIEHUs
3aJ1a4yl, KOMMEHTUPOBAThH MMOTYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYXJEHUS 33]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMoi 3aJadd, BbICKa3blBaTh MWJIEW, HAIIEJICHHbIE HA IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXXJIEHUS C CYXACHUSIMHU APYIMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3ULMH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

OPEACTaBIATh  pe3yJbTaThl  pEIICHUs  3aJauyd,  OKCIEPHUMEHTAa,
UCCJIEIOBaHUS, MPOEKTA, CAMOCTOATEIBbHO BbIOMpATh (pOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHMBepcajibHbIe YUueOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILLIECHUS 337a4d, BBIOMPATH CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BApUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb, IMOLMOHANbHBII HHTEJJIEKT:

BJAJ€Th HAaBbIKAMHU II03HABATEJIBHOW PEQPIIEKCUM KaK OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3yJIbTaTOB,
BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U Pe3yJbTara
pelIeHns: MaTeMaTUYeCKOM 3a1auH;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh HpPH PpPELICHUU
3aJladyd, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBSICHATH
OPUYMHBI  JTIOCTMOKEHHUS WMJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATeIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIAUBUAYAJIbHOM padOThl MpU pEUIeHUM Y4eOHBIX 3a/ay, MPUHUMAThH IEJlb
COBMECTHOI JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3allli0 COBMECTHOW padOThI,
pacnpenensaTh BUJIbl padoT, JOroBapuBaThCs, 00CY AATh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIIOJICH;

y4acTBOBaTh B IPyNINOBBIX (hopmax padoThl (00CYy)IeHUsl, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUS C JPYTMMH YIEHAMH KOMAaH]Ibl, OLIEHUBATH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.



HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenusi B 10 kiacce oOydaromuiicsi MOJYYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTACIBHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHAIN3a»:

Yuciia M BBIYMCIICHUSA:

CBOOOJHO OMEPUPOBATH MOHATHUAMH: PAUOHAIBHOE YMCIO0, OECKOHEUHAas
nepuoguyeckas JpoOb, MPOLEHTHI, HPPALMOHATIBHOE YHCIO, MHOXKECTBA
PAlMOHAIIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh APOOM W TPOLEHTHI JUISl pPELIEHUs NPUKIAJAHBIX 33Ja4 U3
Pa3JIMYHBIX OTpACIICH 3HAHUW U PEaJIbHOU KU3HU;

OPUMEHATh  NPUOIMKEHHBIE  BBIYMCIICHMS, [paBUia  OKPYIJICHHS,
OPUKUIKY U OLIEHKY pe3ysbTaTa BIUYMCICHUM;

CBOOOJHO ONEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM I10Ka3aTeleM,
UCIIOJIb30BaTh MOJAXOJAUIYI0 (OpMy 3amucu JEHCTBUTEIBHBIX YHCEN s
pelIeHHs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHbIX;

CBOOOJHO  ONEpUpOBaThb  NOHATHEM:  apUPMETUUYECKUA  KOpPEHb
HATypaJbHOU CTEIICHU;

CBOOOJHO  ONEpUpPOBaTH MOHATHEM: CTENEHb C  palUOHAIbHBIM
NIOKa3aTeNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapupm uucia, IECATUYHBIE U
HaTypaJbHbIE JTOrapu(MBbI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh IOHATHUAMH: APKCUHYC, APKKOCHMHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTH  MOHATHSAMHU:  TOXKAECTBO,  YpaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHMS W  YPaBHEHMSA-CIEACTBUSA,
PAaBHOCHWJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3JIMYHBIE METOJbl PEIICHHUS palUOHAIbHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHHM, NPUMEHATh METOJI WMHTEPBAJIOB I pEUICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOW NMEPEMEHHOM,
MHOTOWIEH C LEJIbIMH KO3((PUIMEHTaMH, KOPHU MHOrOYJI€Ha, MPUMEHSThH
JEJIEHUE MHOTO4WIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m Teopemy
Buera qns pemenus 3anad;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: CHUCTEMa JIMHEHHBIX YpPAaBHEHHI,
MAaTpHIA, OMNPEACIUTENh MAaTPULBl 2 X 2 W €ro reoOMETPUYECKHH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ONpPENEHUTENS 2 X 2 NI BBIYHMCICHUS €r0 3HAYEHUS,
OPUMEHSTh OINPEHCIUTENN JJisi PELICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHH,
MOJENHUPOBATh PEAJIbHBIE CHTyallUM C IIOMOIIBIO CHCTEMBI JIMHEHMHBIX
YPaBHEHHM, HCCIENOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBID MATPHUIl H
ONPENEIIUTENICH, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JACMCTBUH € KOPHAMM Uil TpeoOpa3oBaHUs
BBIPAKEHU;

BBINIOJIHATh  NMPE0oOpa30BaHMsI YUCIOBBIX BBIPAKEHUM, COAEpIKAIIUX
CTEIICHH C PallMOHAJIBHBIM ITI0KA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa  Jiorapu(mosn TUISt npeoOpa3zoBaHus
JOTapu(PMUYECKUX BbIPAKEHUN;



CBOOOJHO ONEPUPOBATH MOHATUAMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUe ypaBHEHUS, HAXOAUTh MX PEIIEHHUS C IMOMOILBIO
PAaBHOCWJIBHBIX TIEPEXO/0B UJIM OCYUIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynel  auA
npeoOpa3zoBaHUsl TPUTOHOMETPUUYECKHUX BBIPAXKECHHUI;

CBOOOJHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoIuMMble (QOpMyNbl JJisi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUII;

MOJIENIUPOBAaTh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA I10 YCIOBHMIO 3a/layd, HCCIEAOBATH
IIOCTPOEHHBIE MOJIEIIH C UCIIOJIB30BAHHUEM almapara ajreOpsl.

@Oyukuuu ¥ rpapuku:

CBOOOJHO OMNEpUPOBATh MOHATUAMM: (YHKLIMS, CHOOCOOBI 3aJaHus
(GyHKUMH, B3aMMHO OOpaTHble (QYHKUOUU, KOMIIO3MLMS (yHKIMH, Tpadux
(yHKUMU, BBIIOJIHATH 3JI€MEHTapHbIE TPeoOpa3oBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPENEIECHUS U MHOKECTBO
3HaYeHUN (PYHKLUMH, HYJIU QYHKIUHU, IPOMEKYTKH 3HAKOIMOCTOSHCTBA;

CBOOOJHO OIEpUPOBaTh MOHATHUSAMU: YETHBIE M HEYETHbIE (DYHKIMH,
nepuogndeckue PyHKIUU, IPOMEKYTKH MOHOTOHHOCTH ()YHKLIHUH, MAKCUMYMBI
U MUHUMYMbI (YHKUMH, HAauOOJbIIee M HaUMEHbIIee 3HaueHUuEe (YyHKUHUHU Ha
IPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTEIIEHHAs (DYHKLHMS C HATYpaJIbHBIM
U LIEJIbIM [TOKa3aTesieM, rpaduk CTeNeHHONW (YHKUMU C HaTypaJIbHBIM U LEIbIM
nokasaresieM, rpaduk KOpHs n-oil CTeNeHu Kak (yHKUUHU OOpaTHOM CTENEHH C
HaTypaJbHBIM I1OKA3aTENEM;

ONepUpOBaTh MOHATUSAMM: JUHEIHAs, KBAaApaTUYHAs U JPOOHO-TUHEHHas
(yHKUMU, BBINOJIHATH O3JEMEHTApHOE UCCIEIOBAaHUE M IOCTPOEHUE MX
rpaduKoB;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMU: MOKa3aTeNbHAs U Jorapupmuieckas
(GyHKUMH, UX CBOMCTBA M rpaMKH, UCIOJIb30BaTh MX TpadUKU Ui pelueHus
ypaBHEHUM;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
onpeeeHue TPUTOHOMETPUYECKUX (PYHKIMI YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaukd (QYHKOUN JUIsl HMCCIEIOBaHUA TMPOLECCOB U
3aBUCUMOCTEW MpHU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MTPEAMETOB U peaIbHOM
YKU3HU, BBIPAXKATh (POpPMYJIaMH 3aBUCHUMOCTH MEXIY BEITUUMHAMMU;

Hauyana MmaTeMaTH4eCcKOro aHa/Iu3a:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: apuPMeTHUECKass U TeOMETpUIecKas
nporpeccusi, 06CKOHEUHO YObIBaIOIasi FEOMETPUYECKas MPOTrPECCusi, TMHEHHBIN
U OKCIOHEHLMAIbHBIA pOCT, (opMysia CIOXKHBIX MPOLEHTOB, HMETh
IPEJCTABJICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOIPECCHM ISl PEIICHUs peajbHBbIX 3a/lay MPHUKIaJHOIO

XapakTepa;
CBOOOJTHO OIEPUPOBATH TMOHITHUAMU: IOCIIEAOBATEIILHOCTh, CIIOCOOBI
3a1aHuUs MOCJICIOBATEIBHOCTEH, MOHOTOHHBIC U OrpaHUYCHHBIC

NOCJIEJOBATEIbHOCTA, TOHUMAaTh OCHOBBI 3apOXKJEHUS MaTeMaTHUYECKOIro
aHaJM3a Kak aHajanu3a OCCKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIHMH, TOYKU
paspeiBa rpaduka GyHKUNUN, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPbIBHAS HA OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJI PELICHUS 3a/1a4;



CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IE€pBas W BTOpPAs MPOU3BOIHBIC
(GyHKUMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYUCIIATH  NPOU3BOJHBIE CyMMBI, IIPOM3BEICHMS, YACTHOTO U
KOMITO3ULIMU IBYX (PYHKIMH, 3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIUH;

UCII0JIb30BaTh F€OMETPUYECKUA U (PU3UUYECKUI CMBICT MPOU3BOAHOW st
peleHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEpUpPOBaTh MOHATUAMM: MHOXXECTBO, OIEpaluyd HaJ
MHOXECTBaMU;

UCIIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIM ammapar Juid OIHCAHUS
peanbHBIX MPOLECCOB U SBJICHUM, MPU PEUICHUHU 337a4 M3 JAPYTUX YUYEOHBIX
IPEAMETOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: OINpPEICICHHE, TEOPEMA, YpaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaTE€MaTHUYeCKOro  O0OBEKTa, J0Ka3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenusi B 11 kjacce oOydaromuiicsi MOJYYUT CIEAYIOIIUE
IpPEeIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHATN3a»:

Yuciia ¥ BBIYMCIICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypalbHOE M UEJIOE YHUCIIO,
MHOECTBA HATYPAJIbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JEITUMOCTH
ueneix uncesn, HOJ wm HOK HarypanbHbIX umcen i pelieHus 3anad,
NPUMEHATH anroput™ EBknuna;

CBOOOJHO ONEPHPOBATH MOHIATHEM OCTaTKa MO MOAYJIO, 3alMChIBATh
HaTypaJIbHBIEC YNCIIA B PA3JIMYHBIX O3ULIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YUCIO M MHOKECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YKCa B alredpandyeckon u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOIHATH apu(METUYECKHUE ONEpaliid ¢ HUMU
¥ U300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIEHUS C MOMOIIBIO
PAaBHOCHJIBHBIX ITEPEXOJIOB;

OCYLIECTBJISATH OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoauMble (QOpMyJbl JJisi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKNX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUM
YU HEPAaBEHCTB, PAaBHOCHJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUSA, HAXOIUTH
pElIEHNsT CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
NIOKA3aTeNbHbIX U JOrapu(pMUUYECKUX YPABHEHUI U HEPABEHCTB;

permarb palOHAJbHEIE, UPpALMOHAJIBHBIE, IIOKa3aTEeJIbHBIE,
Jorapu(ppMuUyYecKue M TPUTOHOMETPUYECKHME YPABHEHUSI U HEPABEHCTBA,
COZIepIKalllie MOYJIM U IapamMeTpBhl;

IPUMEHSTH TpapruecKrue METOIbI IJIsl PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamu;

MOJIENIMPOBAaTh pEAJbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAXXECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/a4H,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJENIM C HCIOJIb30BAaHHUEM armmapara ainreOpsl,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT.



DOyukuuu ¥ rpapuku:

CTpOUTh TpaUKH KOMIIO3MLIMH (YHKIHMA C MOMOILBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYeCKHe o00pa3bl YypaBHEHHWI M HEpPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TpAPUKU TPUTOHOMETPUUECKHUX
byHKIMI;

OPUMEHATh (PYHKIMHU JUIsI MOJEIMPOBAHUS MU MCCIEIOBAaHUS peaJbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh ~ IPOU3BOJHYIO Il  HUCCIeAOBaHMS  (YHKUMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HAXOJUTh HAauOOJbIIEe U HAUMEHbIIee 3HaYeHUs1 (DYHKIIMHM HENPEPBHIBHON
Ha OTpE3Ke;

UCII0JIb30BaTh MPOU3BOAHYIO I HAaXOXKACHHUS HAWIY4YLIEro pEIIeHUs B
OPUKIAJHBIX, B TOM YHUCJIE€ COLUUAIbHO-3KOHOMUYECKUX, 3ajadax, JJid
OIIpEeICNIEHUs] CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOro (popMmysol wiu
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: IEPBOOOpaA3HaAs, ONPEACIEHHBIN
UHTErpaj, HaXxoJUTh NEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIMI U BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HaXOJUTh IUIOIIAAM IJIOCKUX (GUryp U OO0BEMBI TEl C MOMOUIBIO
WHTErpaa;

UMETh MPEACTABICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHUU HAa IpPUMEpE
cocTaBiieHHs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemarh NpUKIagHbIe 337]a4H, B TOM YKCJIE COUUATbHO-3KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpeICTBaAMU MaTeEMaTUYECKOIO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
1|

HaumenoBanue pa3ieios
H TeM MpPOorpaMmmMbIl

KoanuyecTBO 4acoB

KonTtpoibHble

Bcero
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHBIE (HM(pPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

MHoxecTBO
JIEHCTBUTEITLHBIX YUCET.
MHOro4ieHsl.
PannoHanbHble ypaBHEHHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YpaBHECHUMN

24 1

@yHKIMU U TpadUKU.
CreneHHast GyHKIHS C
LEJIBIM [IOKa3aTeneM

12 1

Apudmernuecknii KOpeHb
N-OU CTEIEHHU.
HppaunroHanbHble
ypaBHEHUS

15 1

[TokazarenbHas QyHKIMA.
Iloka3aTesbHbIC ypABHEHUS

10 1

Jlorapudmuyeckas
byHKIHS.
Jlorapudmuyeckue
ypaBHEHHUSI

18 1

TpuronomeTpudeckue

22 1




BBIPKECHMS U YPABHEHHUS

IlocnenoBaTeabHOCTH U 10
Mporpeccuun

HenpepriBHble (YyHKITHH. 20
[IpousBoaHas

[ToBTOpenue, 06001IIEHNE,
CHUCTEMATH3AIMs 3HAHUH

OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHnoBaHue pa3jiesioB
H TeM MpPOorpamMmmMbl

KoandyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHyeckne
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChbl

HccnenoBanue GyHKIUH C
MTOMOIIBIO IPOU3BOTHOM

22 1

[TepBooOpazHas u
UHTErpa

12 1

I'padpuku
TPUTOHOMETPUUYECKUX
GbyHKITHIA.
Tpuronomerpuueckue
HEpPaBEHCTBA

14 1

HppanmonanbHbie,
MOKa3aTesIbHbIE U
norapudmuyueckue
HEpaBEHCTBA

24 1

KommekcHbIe uncia

10 1

HarypanbHble u niensie
yucia

10 1

CucreMsl palrOHAJIbHBIX,
AppaOHAIILHBIX
IIOKa3aTCJIbHbIX U
JorapupMuyecKux
YpaBHEHUH

12 1




3agaym ¢ mapaMeTpaMmu 16 1
[ToBTOpEeHue, 0600IIEHNE, 16 )
CUCTEeMAaTH3aIus 3HaHUHM
OBHIEE KOJIMYECTBO
- 136 10

YACOB I10 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uupposbIie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOkecTBO, Onepaluu Haj
MHOXECTBAMHU U UX CBOMCTBA

Juarpammel Ditnepa-Benna

IIpumeHeHne TeopeTuKo-
MHO>XECTBEHHOTO aIapara
JUISL peLIeHUs 3a/1a4

PanmonansHbie ynca.
OOBIKHOBEHHBIC U
JECSITUYHBIE TpOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
MEPUOIUYECKHE TPOOH

PanmonansHbIe yncia.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
MPOLIEHTHI, OECKOHEUHBIE
MEPUOIUYECKHE TPOOH

[Tpumenenue apobeit u
HPOLICHTOB ISl PEILICHUSI
MPUKIIAIHBIX 3a1a4




[Ipumenenue apobeii n
MPOLEHTOB U1l PEIICHUS
NPUKITAIHBIX 3a/1a9

JlelicTBUTENbHBIE YUCIIA.
PanmonansHuelie u
HMppauroOHaJbHbIC YHCTIA

ApudmeTnueckue onepanuu
C IEHCTBUTEIILHBIMU YHCIAMH

10

Moaynb 1eMCTBUTENBHOTO
JHcla U ero CBOMCTBA

11

[TpuGmkEHHBIE BEIYMCIICHUS,
IpaBUjIa OKPYIJICHMUS,
MPUKUIKA U OLEHKA
pe3yibTaTa BBIYUCICHUN

12

OCHOBHBIE METOIBI PECIICHUS
LEJIBIX U APOOHO-
paIoHATBHBIX YPAaBHCHHH 1
HEPABCHCTB

13

OcHOBHEIE MCTO/bI PCUICHUA
LEJIBIX U APOOHO-
paIMOHATBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

OcHOBHEIE MCTO/bI PCHICHUA
LEJIBIX U IPOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPABEHCTB




15

MHOro4wieHsl OT OJHOMN
nepeMeHHoi. Jlenenue
MHOT'O4YJIEHAa Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTO0YJICHEI C CJIbIMHA
koa¢ppunuentamu. Teopema
Buera

17

Pemenue cucrem JIMHENHBIX
YpaBHEHUH

18

Pemenue cucreM nTuHENHBIX
YpaBHEHUU

19

Marpuiia CUCTEMBI TUHEUHBIX
ypaBHeHul. Onpenenurenb
MAaTpHIIbl 2%X2, €ro
F€OMETPUUYECKUIM CMBICIT U
CBOMCTBA; BHIYHCIICHUE €TO
3HAUEHUS

20

Onpenenurenb MaTPUIIbI 2X2,
€ro TEOMETPUICCKUNA CMBICT
CBOICTBA; BLIYUCIECHHUE €0
3HAYEHUS

21

IIpumeneHne onpenenuTens
JUIS PELLIEHUS] CUCTEMBI
JIMHEHHBIX YPaBHEHUHN

22

Pemenue MPUKIIAJHBIX 3aaa4
C IOMOIIBIO CUCTCMBI




JIMHEHHBIX YPaBHEHUHN

23

Pemenne nmpuknaaHsIx 3a1a4
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24

Konrponsnas padora:
"PannonanpHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

®ynkuus, cnocoOb! 3a1aHus
¢yHkuuu. Bzaumuao
oOpaTHbIe (PYHKIIHH.
Kommo3zurus ¢pyHKImii

26

I'paduk PyHkIMM.
DJieMEeHTapHbIe
npeoOpa3oBaHus rpaduKoB

GyHKIMA

27

OO6uacTp omnpeesieHus u
MHOXECTBO 3HAUCHHIA
dbyskunn. Hymn GyHKImm.
[TpomexyTkH 3HAK
MIOCTOSTHCTBA

28

UYeETHble 1 HEYETHBIE
¢byskuuu. [lepuoanueckue
¢bynkun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢byskuuu. Hanbonpmee u




HaVMEHBbIIIEE 3HAUCHHE
(GYHKINU Ha IPOMEKYTKE

30

JIuHeinas1, KBapaTuyHas U
npoOHO-MHEHHAs QyHKIHA

31

DneMeHTapHOe UCCeOBaHUE
U TIOCTPOEHUE IpaUKOB ITUX
byHKIUH

32

DreMeHTapHOe Hcciel0BaHne
U TTIOCTPOCHUE IPAPHKOB ITUX
byHKIUI

33

CreneHsb ¢ LeabIM
nokasareixeM. bunom
Hrrotona

34

CreneHsb ¢ 1enbIM
nokasareiieM. bunom
Hrrotona

35

CreneHHast pyHKIHUS C
HATYPaJbHBIM H LEJBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

Konrponsnas padora:
"Crenennas ¢pyHkuus. Eé
CBOHCTBa U Tpaduk"

37

Apudmernueckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA




38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €0
CBOICTBa

39

[IpeoOpazoBanms YUCTOBBIX
BBIPAKCHUM, COAEPIKALUX
CTEIIEeHU U KOPHU

40

[TpeoOpazoBaHUs YHCIOBBIX
BBIpKCHUH, COJIEpIKAIIUX
CTCIICHU U KOPHU

41

ITpeoOpa3oBaHuUs YUCIOBBIX
BBIPXXEHHH, COIepPIKaIIX
CTENEHU U KOPHU

42

WpparmonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEILICHUS
UppalMOHATILHBIX YPaBHEHHM

43

WppauronansHbie
ypaBHeHHsA. OCHOBHbBIE
METO/Ibl PEILIECHUS
UPPaLMOHAIbHBIX YPaBHEHUM

44

HppanuonanbHbie
ypaBHeHus. OCHOBHbBIE
METO/IbI pEeIICHHUS
HUPpAIMOHATBLHBIX YPaBHEHUN

45

PaBHOCHILHBIC Nnepexonl B
PEIICHUN UPpPATMOHAIBHBIX




ypaBHEHUH

46

PaBHOCHIBHEIC Nnepexonl B
PCIICHUN UPPALTUOHAIIBHBIX
YpaBHEHUH

47

PaBHOCHIBHEIC Nnepexonl B
pPELIEHUH UPPALMOHAIBHBIX
YpaBHEHUH

48

PaBHOCHIIBHBIE TIEPEXOMBI B
pELIEHNN UpPalMOHAIbHBIX
YpaBHEHUN

49

CpoiicTBa 1 rpad)uK KOPHS n-
OM CTeNeHH KaK (PYHKITUU
0o0OpaTHOI cCTeneHu ¢
HaATYypaJIbHBIM IOKa3aTeIeM

50

CaoiicTBa 1 rpaduK KOpHS n-
Ol cTerneHy Kak (GpyHKInu
00paTHOM CTETICHH C
HaTypaJIbHBIM [TOKa3aTeNeM

51

KonTponbnas pabora:
"CBoiicTBa u rpaduk KOpHS
N-Oi CTENEHH.
HppanuonanbHbie
ypaBHEHUS"

52

CremneHb ¢ parmoHAIbHBIM
OKa3aTeJIeEM U €€ CBOMCTBA

53

Crernens ¢ palrOHAJIbHBIM




OoKa3aTejIEM U €€ CBOUCTBA

54

Crermnenb ¢ palmoHAIbLHBIM
OoKa3aTejIeM U €€ CBOMCTBA

55

[TokazarenbHast QyHKIUA, €
CBOWCTBa U rpaduK

56

Hcnonb3oBanue rpaduka
(GyHKLIMU 1715 peIeHus]
ypaBHEHUN

57

Hcnons3oBanue rpaduka
(GyHKIMH 15T peTIeHUs
ypaBHEHUH

58

[Toka3aTenbHbIE ypABHEHUS.
OcHOBHEBIE MCTO/AbI PCUHICHUA
[I0Ka3aTeIbHbIX YPaBHEHUN

59

Iloka3aTenbHbIE ypABHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHHUU

60

Iloka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHUH

61

KonrpomnbHas pabora:
"ITokazarenbHast PYHKIIHSL.
IToxazaTenbHble ypaBHEHUS"

62

Jlorapudm uucna. CoiicTBa
norapudma

63

Jlorapudm uucna. CoiicTBa




nmorapudma

64

Jlorapudm uucna. CoiicTBa
norapudpma

65

JlecsiTHYHBIC M HATYpaJIbHBIE
JorapuQmbl

66

JlecTUYHBIC U HATYpaJIbHBIC
sorapupMbl

67

[Ipeobpa3zoBanue
BBIPA)XEHUI, cofepxKammx
sorapudmsl

68

IIpeoOpa3oBanue
BBIPAKEHUI, COJIEPHKAITUX
JorapuQMbl

69

ITpeoOpaszoBanue
BBIPAXKEHHUI, COJIEPHKAIIUX
JorapuQmbl

70

Jlorapudgmuueckast GpyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapudgmuueckast GpyHKIus,
e¢ CBOICTBa M rpaduk

72

Hcnons3oBanue rpaduka
GYHKIUH 17151 pelIeHUs
ypaBHEHUH

73

Hcnons3oBanue rpaduka
GYHKIUY 1715 peleHUs]
YpaBHEHUH




74

Jlorapudpmuueckue
ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS
JorapuMHUIECKIX
ypaBHEHUH

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHBIE
METO/JTBI PEIICHUS
norapupMUIECKUX
ypaBHEHUH

76

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/TbI PEIICHUS
norapupMuIECKUX
ypaBHEHUH

71

PaBHOCHITBHBIEC TTEPEXOIBI B
peLIeHUH JTOTapu(PMUIECKIX
YpaBHEHUH

78

PaBHOCHIBHEIC Nnepexonl B
pEelIeHnH JTOrapuhMUIECKUX
YpaBHEHUU

79

KonrponbHas pabora:
"Jlorapupmuueckas
¢yskuus. Jlorapupmudeckne
ypaBHeHuUs"

80

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIOBOTO




aprymeHra

81

CuHyc, KOCUHYC, TAHTE€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTAHI€HC YUCIIOBOTO
aprymeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YUCIOBOTO
aprymMeHra

84

TpuronomeTrpuyeckas
OKpY>KHOCTb, OIIPEICIICHNE
TPUTOHOMETPHUUYECKUX
GyHKIUI YHUCIOBOTO
apryMeHTa

85

Tpuronomerpuieckas
OKPY>KHOCTB, OTIpE/ICTICHHE
TPUTOHOMETPHYECKUX
(YHKIIMA YUCITOBOTO
apryMeHTa

86

OCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMyJIbI




88

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

89

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

(bopMyJIbI

90

[TpeoOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

91

ITpeoOpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUM

92

[Tpeobpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUMN

93

[IpeobpazoBanue
TPUTOHOMETPHUCCKUX
BBIPXKEHUAMN

94

Pemenne
TPUTOHOMETPHUIECKUX
ypaBHEHUH

95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

96

Pemenune
TPUTOHOMETPUUYECKUX




ypaBHEHUH

97

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

99

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUN

100

Pemenune
TPUTOHOMETPUUECKUX
YpaBHEHUU

101

Kontponbnas padoTa:
"TpuroHomeTpuyecKkue
BBIPAXKCHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUs"

102

IlocnemoBaTeabHOCTH,
CIIOCOOBI 3ajaHHs
OCJIEN0BATEILHOCTEH.
MeTtoa MaTeMaTHUECKOM
WHIYKIUU

103

MOHOTOHHBIE B
OTpaHUYCHHBIE
IIOCJICIOBATEILHOCTH.
Hcropus ananmsa




OECKOHEYHO MaJIBIX

104

Apudpmernueckast
nporpeccust

105

I'eomeTpuueckast mporpeccus

106

beckoneuno yopIBaromias
reoMeTpHUYECKas IPOTPECCHsI

107

CyMMa GeCcKOHEYHO
yObIBaIOLIE reOMETPUIECKON
IIPOrpeccuun

108

JIvuHeHbIN 1
SKCIMOHEHUIHAIBHBIN POCT.
Yucino e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIuHelHbIN 1
AKCIMOHEHUIHAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonb3oBanue nporpeccuu
JUISL PELIEHUS] pEeATIbHBIX
3a/1a4 IPUKIAJHOTO
xapakrepa

111

KonTponbnas pabora:
"ITocaenoBaTeILHOCTU U
nporpeccun”

112

HenpepsiBHbIe QyHKIMH U X
CBOMCTBA




113

Touxka pa3pbiBa. ACUMITOTHI
rpadukoB pyHKIMH

114

CaoiicTBa QpyHKUIUI
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa GpyHKUIUI
HEMPEPHIBHBIX Ha OTPE3Ke

116

Mertoa UHTEPBAJIOB AJIS
pelIeHus] HEPaBEHCTB

117

Mertoa UHTEPBAJIOB IJIs
peleHus] HEPaBEHCTB

118

Merto MHTEpBaJIOB AJIst
pelIeHNs] HEPaBEHCTB

119

IIpumeHeHne cBOKCTB
HETPEPbIBHBIX QYHKIHHA 1151
penieHus 3a1a4y

120

IIpumeHeHne CBOWCTB
HENpepbIBHBIX QYHKIMHA 115
peuieHus 3a1a4y

121

IlepBas u BTOpas
MPOU3BOJIHBIE (DYHKLIUU

122

Onpenenenue,
TCOMETPUUYCCKUIA CMBICTT
MPOU3BOAHOMN

123

Omnpenenenue, PU3MIECKUI
CMBICJT TPOU3BOTHOM

124

YpaBHEeHUE KacaTeIbHOM K




rpaduky QyHKIUU

YpaBHEHUE KacaTeIbHOU K

125 rpaduky QyHKIUU

126 [TponsBoaHBIE 3TIEMEHTAPHBIX
byHKIUH

127 [TpousBoHBIE 3TIEMEHTAPHBIX

GbyHKIMMA

[IpousBogHas CymMMBl,
128 MPOU3BEICHHUS, YACTHOTO U
KOMITO3HIINH (yHKITUNA

IIpousBogHas CymMMBl,
129 MPOU3BEIECHHUS, YACTHOTO U
KOMIIO3ULIMH (PYHKIIMH

IIpousBogHas CymMMBl,
130 | mpousBeneHus, YaCTHOTO U
KOMITO3UINH (PYyHKITHIA

131 Kontponbnas pabora:
"[IpouzBognas"

[ToBTOpenue, 060061IeHNE,
132 cucTeMaTHu3alus 3HaHWI:
"VYpaBHeHus"

[ToBTOpEeHME, 0000IICHNE,
133 cucTeMaTHu3aus 3HaHWI:
"OyHkuun"

Hrtorosast KOHTpoOJIbHAS

134
pabota




135 I;I;gsfjaﬂ KOHTPOJIbHAS | |
136 [ToBTOpEHwMeE, 0606meH1:16, 1
CUCTEMAaTHU3AIIMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTta
U3ydeHust

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOAHON
K UCCIIeIOBAaHUIO (DYyHKITHIA
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

[Ipumenenre npou3BOIHON
K HCCIICIOBAaHUIO (PYHKITUI
HA MOHOTOHHOCTb U
DKCTPEMYMBI

[IpuMeHeHne Npou3BOAHON
K HUCCIeIOBaHUI0 QYHKIUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOAHON
K UCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTH H
HKCTPEMYMBI

[IpumeHeHre npou3BOAHOM
K MCCIICJIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTH U
DKCTPEMYMBI

IIpuMeHeHne Mpou3BOAHOU




K HUCCIeIOBaHUI0 QYHKIUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI

Haxosxnenre HanOoJIbIIEro
N HAUMCHBIICTO 3HAUCHU S
HenpepbrIBHON (QYyHKIUU Ha
OTpe3Ke

HaxoxxaeHune HanOobIIero
Y HAUMEHBILIETO 3HAYCHHS
HENpepbIBHON (PYHKLIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero
Y HAUMEHbILETO 3HAYCHUS
HETPEepbIBHON (PYHKIUU HA
OTpe3Ke

10

Haxoxnenue HanOobIIero
Y HAaUMEHBILIETO 3HAYCHUS
HeNpepbIBHON (PYHKLUU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero
Y HAUMEHbILETO 3HAYCHUS
HENpepbIBHON (QYHKLIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
M HAMMEHBIIIEr0 3HAYECHUS
HENpephIBHON (HYHKITUU Ha
OTpe3Ke




13

[IpumeHeHne Mpou3BOAHON
JUISL HAXOXKACHUS
HaWIy4IlIero peueHus B
MIPUKIIATHBIX 3a7jauax

14

IIpuMeHeHne Mpou3BOAHON
JUISL HAXOXKACHUS
HAWIy4Ilero peleHus B
MPUKJIATHBIX 3a7adax

15

[IpuMeHeHne Mpou3BOAHON
JUISL OTIpEeNIEHHsI CKOPOCTH
U YCKOpEHHMsI IpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduxkomM

16

IIpuMeHeHne Npou3BOAHON
JUISL OTIPEIEIIEHUS] CKOPOCTH
U YCKOpPEHHsI IpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduxkomM

17

Komnozumms GpyHKImii

18

Kommnosumus ¢pyHkimii

19

Kommozurus ¢hyHkimii

20

I'eomeTpuueckue o6passl
YpaBHEHUH Ha
KOOPJAWHATHOW MIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHUH Ha




KOOPJMHATHOMW TIOCKOCTH

22

KonTponbhas pabdora:
"UccnenoBanue QyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHON"

23

[lepBooOpasHasi, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (PYHKIIUH.
[IpaBuia HaXOXKICHUS
NIepBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (QYHKIINH.
[IpaBuia HaXOXKICHUS
NepPBOOOPA3HBIX

26

Hurerpanrn.
['eomeTpuyeckuii cMbICT
WHTEerpasa

27

Brrunciaenue
OTpeIeTIEHHOT0 WHTETpalIa
o popmysne HproToHa-
JletiOuuna

28

Beruucnenue
OTpeeNEHHOr0 UHTETpalIa
o popmyne HproToHa-
JletiOHuia

29

[IpumeHeHue UHTErpaa




JUTSL HAXOXKACHUS
iouaied IIoCKux Guryp

30

IIpumeHeHne uHTErpaa
JUIS HaXO0X/1eHUs 00bEMOB
F€OMETPUYECKUX TEJ

31

[Ipumepsl penieHun
mddepeHnrnanbHbIX
ypaBHEHUN

32

[Tpumeps! perieHuit
mddepeHInanbHbIX
ypaBHEHUI

33

Maremarnyeckoe
MOJIETTUPOBAHUE PEaTbHBIX
MIPOLIECCOB C MOMOIIBIO
mddepeHnnanbHbIX
ypaBHEHUI

34

KonTponbhas pabora:
"[TepBooOpa3Has u
uHTerpan”

35

Tpuronomerpuyeckue
(yHKIMH, UX CBOWCTBA U
rpaduku

36

Tpuronomerpuyeckue
(GyHKIUH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKIUH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuyeckue
(byHKIWHU, UX CBOICTBA U
rpaduKu

39

Tpuronomerpuueckue
(byHKIMHU, UX CBOICTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
ypaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKOU
OKPY’>KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHH C TIOMOIIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

42

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHH C TIOMOIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

43

OT160p KOpHEi
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON




OKPYKHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

Kontponbnas padoTa:
"I'pacduku
TPUTOHOMETPUUECKUX
GyHKIMA.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OCHOBHBIE METO/IBI

PEIICHUSA MMOKa3aTCIbHBIX

HEpPaBEHCTB

50

OCHOBHBIE METOBI

PEIICHUS IMMOKAa3aTCIbHBIX

HEpPABEHCTB

51

OCHOBHBIE METOBI




peILIEeHHS TOKAa3aTEIbHBIX
HEpPaBEHCTB

52

OCHOBHBIE METOIBI
pEIICHHUs TTOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METO/IbI
pelieHus
norapuGpMUIECKUX
HEPABCHCTB

54

OCHOBHBIC METOJIBI
peleHus
JOrapUPMHUECKUX
HEPABEHCTB

55

OcHOBHBIE METOBI
peuieHus
JorapupMUIECKUx
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
peleHus
JorapupMHUECKUX
HEPaBEHCTB

57

OCHOBHBIE METO/IBI
pEIICHUS UPPAIMOHATBHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pEIICHUS UPPAITMOHATHHBIX




HEpPaBEHCTB

59

OCHOBHBIE METOJIBI
pEIIeHUs UPPAITUOHATHHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pEIIeHUs UPPAUOHATBHBIX
HEPABCHCTB

61

I'paduueckue MeTo bl
pELIeHNs UPPAaMOHATIBHBIX
ypaBHEHUN

62

I'paduueckue MeTo b1
pEIIeHNs UPPAMOHATIBHBIX
ypaBHEHUI

63

I'paduaeckue meTompt
pEIICHUS TTOKa3aTeIbHBIX
ypaBHEHUI

64

['paduaeckue meTompt
pelIeHus TOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padmaeckue MeToabl
pereHus
JIOTapUPMHIECKIX
ypaBHEHUI

66

I'paduueckue MeTo bl
pelieHus
JIorapuPMHYECKUX




HEpPaBEHCTB

67

I'padmaeckue MeToabt
pereHus
JIOTapUPMHIECKIX
HEPaBEHCTB

68

I'padmyeckue MeToabt
pelICHUS MOKA3aTCIbHBIX U
norapuGpMUIECKUX
YpaBHEHUI

69

I'paduueckue MeTo bl
pELIEHNs OKa3aTENbHbIX U
JOrapUPMHUECKUX
ypaBHEHUN

70

I'padmyeckue meToabl
pelIeHus NOKa3aTeNbHbIX U
JorapupMUIECKUx
HEPaBEHCTB

71

I'padmyeckue MeToabt
pEeIIeHNUs TOKa3aTEeNbHbBIX U
norapupMuIEcKux
HEPaBEHCTB

72

KonTponbnas pabora:
"HUppanroHaibHbIE,
MOKa3aTeNbHbIE U
norapudmuueckre
HepaBeHCTBA"




73

KommnekcHsie uncia.
AnreOpandeckas u
TPUTOHOMETpHUYECKas
dhopmbl 3anucu
KOMIUIEKCHOT'O YHUCIIa

74

KommnekcHsie uncia.
AnreOpaunyeckas u
TPUTOHOMETPUIECKAS
(dhopMBI 3anucH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
oIepanuy ¢
KOMIUIEKCHBIMU YHCIIAaMU

76

Apudmernueckue
OIepaLuy ¢
KOMILJIEKCHBIMHU YUCIIAMH

71

N3o0paxkeHue
KOMILJIEKCHBIX YHCEN Ha
KOOPAMHATHOW IIOCKOCTH

78

N3ob6paxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau
Nn-oil CTENEHU U3
KOMILJIEKCHOT'O Yncia

80

®opmyna Myaspa. Kopau
N-OM CTENEHU U3




KOMIIJICKCHOI'O 4HcCJjia

81

[IpumeneHune
KOMIUIEKCHBIX UMCEIT JUIs
pelieHus: GpU3NYECKUX U
reOMETPUUYECKUX 3a/1a4

82

KonTponbnas pabora:
"KommiekcHbie uncia"

83

HatypanbHble u 1iensie
qucia

84

Harypanbnsle u nensie
qucia

85

[IpuMeHeHne npu3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

86

IIpuMeHeHne pU3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

87

IIpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEIIbIX YUCE:
HOJ u HOK

88

[IpuMeHeHre NpU3HAKOB
JETUMOCTH LIEJIbIX YHCEIL:
HO/l u HOK

89

[IpuMmeHeHre TpU3HAKOB
JEIMMOCTH LIEJbIX YUCEL:
OCTaTKHU MO MOAYJIIO

90

[Ipumenenre npu3HakoB
JICJIMMOCTH LIEJIbIX YUCEIL:




OCTaTKHu 110 MOOYJIFO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIbIX YUCE:
anroput™m EBknnaa nis
peuieHus 3a1a4 B LeNbIX
YHUCIIax

92

KonrponsHas pabora:
"Teopust HenbIx yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema v COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95

OCHOBHEBIE METOBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEM
paloHaNbHBIX YpaBHEHHIMA

96

OCHOBHBIE METOJIbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
HPpAOHATEHBIX
ypaBHEHUI

97

OCHOBHBIE METOIBI
pelIeHus! CUCTEM U




COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHHUI

98

OCHOBHBIE METO/]TbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/TbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JIOrapuPMHUECKUX
YpaBHEHUU

100

OCHOBHBIC METOJIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
norapuGpMUIECKUX
YpaBHEHUI

101

[IpumeHeHue cucreM Kk
PELIEHUI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a1a4 u3
pa3nu4HbIX o0nacTeit
HayKH U PEAIbHOW KU3HH,
HMHTEpIpeTays
MIOJIyYEHHBIX PE3YJIbTATOB

102

[IpumeneHne cuctem Kk
PELIEHUIO MaTeMaTHYECKUX
3aJa4 U 3a1a4 U3
pa3nuyHbIX o0nacTeit




HayKH{ U peaIbHOW KU3HH,
MHTEpIpeTaLUs
IIOJIy4YE€HHBIX PE3YyJIbTaTOB

103

[IpuMeHeHne HepaBEHCTB K
PELIEHUI0 MaTEMaTHUECKUX
3a/1a4 v 3a7a4 u3
pa3IUYHBIX 00JacTen
HayKH{ U peaIbHOW KU3HH,
MHTEpIIpeTalus
IIOJIy4YE€HHBIX PE3YyJIbTaTOB

104

KonTponbhas pabora:
"CucTtemMbl palliOHATbHBIX,
UppaMOHAIBHBIX
MOKa3aTeIbHbIX U
JorapupMUUECKux
ypaBHeHHI"

105

PanvoHanbHbIE ypaBHEHMS
C mapameTpaMu

106

PanmmonanbsHbie
HEPABEHCTBA C
rnapaMmeTpamu

107

PaunonansHbIe cCUCTEMBI €
napaMeTpamu

108

HppaumronaneHbie
YPaBHEHUs1, HEPABEHCTBA C
napaMeTpamu




109

HppanmroHanbHbIe CUCTEMBI
C mapameTpaMu

110

Tloka3arenbHble
YpPaBHEHUSI, HEPABEHCTBA C
rapaMeTpamu

111

IlokazarenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
YpaBHEHHUsI, HEPABEHCTBA C
napameTpamu

113

Jlorapudmuyeckue
CUCTEMBI C ITapamMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHHs ¢ TapaMeTPAMHU

115

Tpuronomerpuueckue
HEPABECHCTBA C
rapamMeTpamMmu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenune u
HCCJIEIOBAHKE
MaTEMaTHYECKUX MOJENIEN
peanbHBIX CUTYALUM C
IIOMOILBI0 YPAaBHEHUM C
rapamMeTpamu

118

[Toctpoenue u




HCCJICIOBAHHE
MaTeMaTUYECKUX MOJAEIIEH
peaNbHbIX CUTYAllUN C
MTOMOIIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

119

[TocTpoenue n
HCCJIEI0BAHNE
MaTeMaTHIECKUX MOJeIeH
peanbHBIX CUTYALH C
ITOMOUIBIO CUCTEM
YpaBHEHUH € ITapaMeTpaMmu

120

KonrponsHas pabora:
"3amaun ¢ napamerpamu”

121

[ToBTOpenwue, 060061IeHNE,
CUCTEMATHU3ALIMS 3HAHUN:
"VpaBHeHus"

122

[ToBTOpenwue, 060061IeHNE,
CHUCTEMAaTHU3aIis 3HAHUH:
"VYpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3alNs 3HAHUM:
"VpaBuenus. CucreMbl
ypaBHEHHIT"

124

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alus 3HaHUM:
"HepaBenctna"




125

[ToBTOpeHue, 06061IeHNE,
CHUCTEeMaTHU3alus 3HAHUM:
"HepaBenctna"

126

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTH3aIus 3HaHUH:
"HepaBencrpa"

127

[ToBTOpenwue, 060061IeHNE,
cUcTeMaTHU3alus 3HAHWM:
"IIponsBoaHas u eé
IpuMeHeHue"

128

[ToBTOpenwue, 060061IeHNE,
CHCTeMaTHu3alus 3HaHUH:
"IIponsBoaHas u e€
IpuMeHeHue"

129

[ToBTOpenwue, 060061IeHNE,
cucTeMaTU3alns 3HaHUM:
"IIponsBoaHas u e€
npumeHeHue"

130

[ToBTOpenwue, 0600IIEHNE,
CUCTeMAaTH3alus 3HAHUA:
"UnTerpain u ero
IpuMeHeHue"

131

[ToBTOpeHme, 0600IIECHNE,
CHCTEMAaTH3alMs 3HAHHI:
"dynkuun"

132

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3aus 3HaHW:




"®yHkuun"
[ToBTOpenue, 0600IICHNE,

133 CHCTEMAaTH3alMs 3HAHHI: 1
"Oyukun"

134 Hrorosast KOHTpOJIbHAS 1 1
pabota

135 Hroroasi KOHTpOJIbHAS { {
pabota

136 [ToBTOpeHme, 0600IIECHNE, {
cucTEMaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO
136 10

YACOB I10 [TIPOT'PAMME




HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust siBAsieTCs OAHMM M3 0A30BBIX KypCOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, TaK KaKk O0O0€CHeuYrBaeT BO3MOXKHOCTh H3yUEHHUS
JUCUUIUIMH ~~ €CTECTBEHHO-HAyYHOW  HANpaBJIE€HHOCTH W MPEIMETOB
TYMaHUTApHOTO 1uKJIA. [TockoNbKy JIornueckoe MblIeHHE, (hopMupyeMoe npu
U3YYEeHUH  OOyYalolMMHUCA  TOHATHUIHBIX  OCHOB  TE€OMETPHUM,  IIpH
JI0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pELIEHNH T€OMETPUUECKUX 3a]1ad, YMEHHE BbIIBUTAaTh U ONPOBEPraTh r'UIIOTE3bI
HEMOCPEJCTBEHHO MCIMOJB3YIOTCS MPHU PEIICHUH 3a/lad €CTECTBEHHO-HAy4YHOIO
[[MKJIa, B YaCTHOCTHU (PU3HYECKHUX 3a]1au.

Ilenp ocBoeHMs mporpamMmbl  yuyeOHoro kypca «l'eomeTpus» Ha
yrayON€HHOM  ypOBHE —  pPa3BUTHE  WHIAUMBUIAYAIbHBIX  CIIOCOOHOCTEH
oOyJaronxcst Ipy M3YyYEHUH TE€OMETPUU, KAK COCTABIIAIONICH MpeAMETHOU
obnmactu «MaremaTuka U HHPOPMATHKa» Yepe3 O0eCleUeHHE BO3MOKHOCTH
IpPUOOPETEHHS] U UCIOJb30BaHUs OoJsiee TITyOOKHX T'€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CHEUM(PUUYHBIX TEOMETPUHU, M HEOOXOAMMBIX [UISl YCHEUIHOTO
npoeCCUOHAIBLHOTO  00pa3oBaHMs,  CBSA3aHHOIO C  HUCIOJIb30BaHUEM
MaTE€MaTUKH.

[TpropuTeTHBIMM 33Jja4aMH Kypca F€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacUIMpeHne MPEACTaBICHUS 0 T€OMETPUH KaK 4aCTU MUPOBOU KYJIbTYpPHI
1 GOPMHPOBAHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O
BKHEUIINX MAaTEMaTUYECKUX MOJENSX, MO3BOJISIIOIIMX OMHUCHIBATH U M3y4daTh
pa3Hble SIBJICHUS OKPYXKAIOLIEro Mupa, 3HAHWE MNOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpusd yueOHOTO Kypca Fr€OMETPHH;

dbopMHpOBaHME  yMEHUS  BIAJETh  OCHOBHBIMU  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (PUIypax MU MX OCHOBHBIMH CBOWMCTBaMH, 3HAaHHE TEOPEM,
GbopMy U yMEHHUE MX NPHUMEHSITh, YMEHUS JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJapTHbIE CLIOCOOBI pEelIeHUs 3a/1aY;

(dbopMHpOBaHHME YMEHMsS pacllio3HaBaThb HAa YepTekax, MOJEISIX U B
pealbHOM MHUPE MHOTOIPAaHHMKM M Tella BpallleHHs, KOHCTPYHUPOBATh
Tr€OMETPUYECKHE MOJEIIH;

(dbopmMHpoBaHue MOHUMAaHUs BO3MOXHOCTH aKCHOMAaTUYECKOTO
NOCTPOEHUSI MaTeMaTHYECKUX TeOopHil, (OPMHUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHUKH MPU MPOBEJACHUH PACCYKICHUN;

(dbopMHUpOBaHUE YMEHHMSI BJIaJIETh METOJIAMU JOKA3aTEIbCTB U AJITOPUTMOB
pelIeHus, yMEHUSI UX NMPUMEHATh, IPOBOAUTH JOKA3aTEIbHbBIE PACCYKIEHUS B
XOJIe€ PEIICHHs] CTEepPEOMETPUYECKMX 3aJad M 33Jad C [PaKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHHME  TMPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeNbCTB MPU OOOCHOBAHMM MAaTEMaTHUYECKUX YTBEPXKICHUM U POJIU
AKCHMOMAaTHKH B MPOBEJICHUU JAEAYKTHUBHBIX PACCYXKICHUMH;

pa3BUTHE W COBEPUICHCTBOBAHUE MHTEIUIEKTYalIbHBIX W TBOPYECKUX

CIOcOOHOCTEM oOyuarommxcs, MO3HABATEILHON aKTHUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUMN, KPUTUYHOCTH MBIIIUICHUS], UHTEPECa K U3YUCHUIO
TCOMETPUH;

dbopmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNEeBaHTHOU

FEOMETPUU: YMEHUS PACNO3HABATh MNPOSBICHUS T'€OMETPUYECKUX IOHSITHH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX CUTYalMsIX W MpU
U3YYEHUH JIpYyTuX Y4eOHbIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH H



3aKOHOMEPHOCTEM, MOJIETUPOBAHMS PEANbHBIX CUTyallud, WCCIEeI0BaHUS
NOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALUHU OJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeNIbHBIMU JIMHUSAMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 wmaccax sBisttores: «lIpsMble M TUIOCKOCTH B TNPOCTPAHCTBEY,
«MHuororpanaukn», «Tenma BpameHus», «BeKTOpsl W KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HOHATUSMI», PEIEBAHTHBIMU F€OMETPUU Ha YIiIyOJIEHHOM ypOBHE 00y4YeHUs B
10—11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JUHUSAM y4eOHOTO Kypca,
a (QopMHUpOBaHUE JIOTMUYECKUX YMEHUU pacnpelensieTcsi He TOJbKO IO
colepKaTellbHbIM JIMHUSAM, HO M 1o roaam oOydenus. CopaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
OenepasibHOM paboyell MporpaMmbl, pacrpeeIEHHbBIM MO rojJaM oOy4eHus,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
OPUHIMIHAIBHBIM BOIpOcaM o0ydaroluecs: 00pamaiich HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJAJEHUE TE€OMETPUUYECKUMU MOHATUAMHU U
HABbIKAMM TIOCJIEIOBATENIbHO M MOCTYIATEIbHO, C COOJIIOJIEHUEM MPHUHIIMIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIOYaTh B OOLIYIH0 CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOyYaromMXCcs, paclupsiss W yriyosnsas ee,
o0pa3ysl MPOYHbIE MHOYKECTBEHHBIE CBS3H.

Ilepexon K M3yYEHUIO FTEOMETPUHU Ha YIrayOJEHHOM YPOBHE MO3BOJISIET:

co3nath ycioBuss it auddepeHunanuu  oOydyeHUs, MOCTPOCHUS
WHAUBUIYAJBHBIX 00pa30BaTeNIbHbIX IpOrpaMM, OOeCHeuuTh YriayOn€éHHOe
U3y4YEeHHE T€OMETPUH KaK COCTaBIsIoIEH yueOHoro nmpeamera «MaTteMaTukay;

NOJATOTOBUTh OOYYAIOLIMXCS K MPOJOJIKEHUIO HM3YUYEHUs MAaTEMaTHUKH C
y4€TOoM BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPeeMCTBEHHOCTh MEXITY
001muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriiy0JIEHHOM YypOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce —
102 gaca (3 yaca B HefeIIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacrnosnokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajulesibHble W CKpeniuBaronuecs npsmble. [Ipu3Hakum CcKpelmmBaromuxcs
npsaMbix. [lapamnmenpHOCTP MNpsAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHble IPSAMBIE B NPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX NPSAMBIX,
NapaJJIeIbHOCTG MPsAMOM M IIOCKOCTH. IlapamnensHoe M LEHTpalbHOE
IPOEKTUpOBaHUE, n300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapalI€IIbHOIO
npoekTupoBanus. M3o0paxkeHune ¢Guryp B napauieabHOM MPOEKIUHU. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMH, YIOJl MEXIy NpPSIMbIMH B IIPOCTPAHCTBE.
[TapaynensbHOCTh  IJIOCKOCTEW:  IMMAapajuIeIbHBIE  IIOCKOCTH,  CBOMCTBA
napajieNbHbIX IJIockocTel. Ilpocrelimme NpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPajdap, NapaJICIICINIIE], IOCTPOCHUE CCUCHUM.

[TepneHANKYJIAPHOCTh NPSIMOM U INIOCKOCTH: NEPHEHAUKYJIIPHBIE MPSIMbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJUICIBHBIE U MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MNPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKyYJISIp M HAKJIOHHBIE: PACCTOSSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTostHUE OT MPSMOM JO0 IUJIOCKOCTH, MNPOEKLHsI (UTYphl HA IUIOCKOCTb.
[lepnieHIUKYJISPHOCTh  IUIOCKOCTEW: MPHU3HAK MNEPHEHAUKYIAPHOCTH JBYX
mI0cKocTer. Teopema o TpEX MepHeHIUKyIsIpax.

VYrisl B IPOCTPAHCTBE: YIOJl MEXIY NMPSAMOUN U IIOCKOCTHIO, IBYTPAHHBIN
yroJl, JIMHEWMHBIM YroJl ABYIPAHHOrO yria. TpEXrpaHHbli U MHOTOTPAaHHBIC
yribl. CBOMCTBA INIOCKMX YIVIOB MHOIOrpaHHoro yria. CBOWCTBA IIOCKHX U
JBYIPAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCMHYCOB U CHHYCOB JUIA
TPEXIPAHHOIO YIJa.

MHoOrorpaHHuKHu

Bunbl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, MpsMas M HAKJIOHHAs NpU3MbI, OOKOBask W TMOJHAs IMOBEPXHOCTH
npusMmsl. [lapamnenenunes, NpsMOyroJIbHbIM MMapajuIeeNUIEe] U €r0 CBOMCTBA.
Kparuaiimine nyTH Ha IIOBEpXHOCTM MHOTOrpaHHHKA. Teopema Oiunepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupamupa: n-yrosbHas nupamuja,
npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TI'paHel
npaBUWIbHOW nupamMubl. [IpaBuibHbIe MHOTOTPAaHHUKHU: MPAaBUIIbHAS MPU3MaA U
npaBWiIbHAs MUPAMKA, NPAaBWIbHAS TPEyrojibHAs MUPAMHUAA W TPABUIbHBINA
TeTpa’ip, Ky0. IlpeacraBieHre O NpaBUIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
JNOJEKadIp U UKOCAdIp.

Bbluncnenre 31€MEHTOB MHOTOIPaHHHUKOB: pEOpa, AMArOHAJIM, YTJIBI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IIOU[aJb OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMON MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTU NPABWIBHOW NHPAMHU/IBI,
TeopeMa O IUIOMIAN YCEUEHHOW MUPaMU/IBI.

CuMMeTpuss B NPOCTPAHCTBE. OJIEMEHTbl CUMMETPHHM IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPaBUIBHOM MHOTIOIPAHHHMKE: CHUMMETPHUS



napajuiesienune1a, CUMMETPHS MPABUIBHBIX HPHU3M, CUMMETPUS MPaBUIbHOU
U PaMUJIbIL.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABIEHHBIE W MPOTHUBOIOJI0KHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BeKTOpOB. JIEMCTBHS € BEKTOpPAMH:
CJIO’KEHUE W BBIYMTAHHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uyucio. CBOMCTBA CIOKEHHMS BEKTOpOB. CBOWCTBA YMHOXEHHUS
BEKTOpa Ha yucno. IloHarne koMIulaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTAaHApHOCTH TpEX BekTopoB. [IpaBuno napamienenunena. Teopema o
Pa3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. lIpsMoyronbpHas
cucTeMa KoopAuHaT B IpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXIY
KOOpAMHATAMHA BEKTOpAa M KOOPAMHATAMM TOYEK. YTOJ MEKIYy BEKTOPaMH.
CkaysipHOE IPOU3BEACHUE BEKTOPOB.
11 KVIACC

Tesa Bpamenust

[ToHsTHSA: UMIUMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
cepuueckas MOBEPXHOCTh, OOpa3ylolMe MOBEpXHOCTeH. Tena BpallleHUA:
HWIMHIP, KOHYC, YCE€UEHHBIA KOHYC, cdepa, map. BzanmHoe pacnosoxeHue
cheppl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00pakeHue Ten
BpalleHMs Ha IIOCKOCTU. Pa3BépTka uunuuapa u konyca. CummeTpust cepsl u
niapa.

O6bEM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEMeE
IpsIMOYTOJIBHOTO Tapajienenunena u cieactsus u3 Heé. OObEM mNpsaMONl u
HAaKJIOHHOW MpHU3MBbl, LWIHHIpa, NUpaMujbl U KoHyca. OObEM mapa u
1apOBOr'0 CErMEHTA.

KoMOuHnanuu Ten BpalieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
HWIMHAP, onucaHHas okoso uuinuHApa. llepeceuenue cdheppl u mapa c
miockocThio. Kacanue mapa u cepsl mnockocTsio. [IoHsITHE MHOrOrpaHHUKA,
OMKMCAHHOTO OKOJIO c(epbl, cepbl, BIMCAHHOW B MHOTOIPAHHHMK WJIU TEJIO
BpAIlICHMUS.

[1nomanb MOBEPXHOCTH HWJIMHAPA, KOHYCA, IJI0MIaab chepsl U e€ yacTeil.
[Togobue B mpoctpancTBe. OTHOIIEHHWE O0BEMOB, MIOHIAJEH MOBEPXHOCTEH
nonooHbIx Quryp. [IpeoOpazoBanue nonodus, romorerus. Pemenue 3amay Ha
IIJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenue ceyeHU MHOTOIPAHHUKOB W TEJ BpaUICHUS: CEYEHUs
miMHApa (MapauiebHO W MEPHEeHIUKYJISPHO OCH), CEYEHUs KOHyca
(mapasuieNnbHble OCHOBAHHUIO M MPOXOJSIIME Yepe3 BEPIIMHY), CEYEHUs 1Iapa,
METO/bl TMOCTPOEHUSI CEYEHUH: METOJ CIEJI0OB, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BeKkTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTOpamHu. BekrtopHoe
YMHOXEHNE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXeHUs. lIpsmMoyronpHas
cucTteMa KoopAauHaT B mpocTpaHcTBe. KoopaunaTtsl BekTopa. Paznoxkenue
BeKTOpa 10 0asucy. KoopAuMHATHO-BEKTOPHBIA METOA TMpU  PEIICHUH
reOMETPUYECKUX 3a]1aY.

J/{BH2KeHMSI B IPOCTPAHCTBE

JIBmxenust npoctpanctBa. OtobpakeHust. J[BuxeHus U paBeHCTBO (QUTYP.
OOmue cBoiicTBa ABWMXKEHUM. Buabl JIBUXKEHUN: NapalieNbHbIA TEPEHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaIbHAs CUMMETPHS, TTOBOPOT BOKPYT MPSMOMA.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaxkaanckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHaromerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOIO OOIIEeCTBa, PEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeayp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUue
B3aMMOJICCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHU C HX
(GYyHKUMAMH U Ha3HAYEHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUMUCKON TpaJaHCKOM UJIEHTUYHOCTU, YBAKCHUS
K MPOIJIOMY U HACTOSIIEMY POCCUICKON MaTEMaTUKH, LIEHHOCTHOE OTHOIIICHHE
K JOCTHKEHUSIM POCCHUCKHX MATEMaTUKOB M POCCUKCKOM MaTeMaTH4YECKOU
IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHKEHHUW B JPYTMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JTyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoja,
c()OPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, STUYECKOTO IOBEJCHMS,
CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTWKEHUW HayKu U
NEeSATENbHOCThIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO Oy AyIIEro;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIIOUas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peleHnu, paccyXICHUN,
BOCHIPUMMYHMBOCTh K MAaTEMAaTUYECKUM acClEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh YMEHHS NPHUMEHATh MATEMATHYECKUE 3HAHUS B
UHTEpEecax 370pOBOro M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHWE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHAs PU3NYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUSIX CIIOPTUBHO-030POBUTEIBHOM
JEeSATENbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpyAy, OCO3HAaHHWE UEHHOCTH TPYJOJIOOMs, MHTEpPEC K
paznuyHbIM  cepaM  Tpo(EecCHOHATBHON  AESITENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKONW U €€ MPUIOKEHUSMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymieil mpodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTHUYECKON HANpPaBI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHWE BIUSHUSA
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpelibl, OCO3HAaHHWE TIJIO0AJIBHOIO XapakTepa 3KOJOTMYECKHX
npo0sieM, OpUEHTALMS] Ha TPUMEHEHUE MaTEMaTHYECKUX 3HAHUM NIl pelueHus
3aJ1a4 B 00JaCTH OKPY’KaIOIIEeH Cpelibl, IIIaHUPOBAHUE TIOCTYIIKOB U OLEHKH MX
BO3MOXHBIX MOCIJIEICTBUMN JUIsl OKPY KarOLIEH Cpeibl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, IOHUMAaHHE
MaTeMaTU4YeCKOM HayKd Kak c(hepbl ueloBEeYECKOW IesSTETbHOCTH, ITANOB €&
pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KYJIbTypOl KakK CpPEJICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOCKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJILHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Bba3oBble Jlornyeckne aeiicTBU:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC TPU3HAKH MATEMATHUYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHWH MEX1y MOHATHAMHU, (POPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN IPU3HAK
KJaccu(UKauy, OCHOBaHUA g OOOOIIEHHS] U CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEeOOpPa3OBBIBaTh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
IpPOTUBOpEYHs B PaKTax, JAHHBIX, HAOIIOJCHUSIX U YTBEPKIACHUSAX, IpejIaratb
KPUTEPHUH JJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUEHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUNA (NpsIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh APTyMEHTAIIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPIPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJICHUS U BBIBObL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pelIeHUs, BbIOMpaTh HauOoyiee TNOAXOAAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMyaMpoBaTh  BONPOCHI, (UKCHPYIOLIME MPOTUBOpPEYUE, MpoOJIemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, ()OPMHUPOBATH TMIOTE3Y, APTyMEHTUPOBATh
CBOIO MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
SBJICHHS, TPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXJIy OOBEKTamH,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJIBI MO pe3yJibTaTam
IPOBEIEHHOIO HAONIOJEHUS, HCCIEN0BAaHUS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OILEHUI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKKE BBbIIBUIATh
IPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIATh Je(ULIUTHI MH(OpPMAIMHU, JAHHBIX, HEOOXOJMMBIX NJIsi OTBETa
Ha BONPOC U JJIs PEIICHUS 3a7a4u;



BbIOMpaTh ~ MHPOPMALMIO M3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEACTABIICHHUS;

CTPYKTYpPUPOBATh UHPOPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATh HaJEXKHOCTD uH(popmMaIun o CaMOCTOSITEIILHO
c(hOpMyYJTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHbBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSs

OO0uenue:

BOCHPUHUMAaTh M  (OpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 10 XOJ1y pPELIEHUs
3aJ1a4yl, KOMMEHTUPOBAThH MMOTYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYXJEHUS 33]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMoi 3aJadd, BbICKa3blBaTh MWJIEW, HAIIEJICHHbIE HA IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXXJIEHUS C CYXACHUSIMHU APYIMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3ULMH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

OPEACTaBIATh  pe3yJbTaThl  pEIICHUs  3aJauyd,  OKCIEPHUMEHTAa,
UCCJIEIOBaHUS, MPOEKTA, CAMOCTOATEIBbHO BbIOMpATh (pOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHMBepcajibHbIe YUueOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILLIECHUS 337a4d, BBIOMPATH CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BApUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb, IMOLMOHANbHBII HHTEJJIEKT:

BJAJ€Th HAaBbIKAMHU II03HABATEJIBHOW PEQPIIEKCUM KaK OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3yJIbTaTOB,
BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U Pe3yJbTara
pelIeHns: MaTeMaTUYeCKOM 3a1auH;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh HpPH PpPELICHUU
3aJladyd, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBSICHATH
OPUYMHBI  JTIOCTMOKEHHUS WMJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATeIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIAUBUAYAJIbHOM padOThl MpU pEUIeHUM Y4eOHBIX 3a/ay, MPUHUMAThH IEJlb
COBMECTHOI JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3allli0 COBMECTHOW padOThI,
pacnpenensaTh BUJIbl padoT, JOroBapuBaThCs, 00CY AATh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIIOJICH;

y4acTBOBaTh B IPyNINOBBIX (hopmax padoThl (00CYy)IeHUsl, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUS C JPYTMMH YIEHAMH KOMAaH]Ibl, OLIEHUBATH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.



HPEIMETHBIE PE3YJIBTATDI

K xonmy 10 kiacca oOyyarouuiicst Hay4uTcst:

CBOOOJTHO OIEpPUPOBATh OCHOBHBIMU MOHATHUSIMH CTEPEOMETPUU IPHU
pELICHUH 337a4 U TPOBEACHUHN MATEMAaTHUYECKUX PACCYKJICHUN;
NPUMEHSTh aKCUOMbI CTEPEOMETPUU U CIEACTBUS U3 HUX NP PELICHUU
reOMETPUYECKUX 3a/1a4;

KJIACCU(DHUIIMPOBATH B3aUMHOE PACIIONO0KEHUE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATh MOHATUSMHU, CBS3aHHBIMM C yrjamMu B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MNPSAMON U
MJI0CKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C MHOTOT'paHHUKAaMU;
CBOOOJTHO pacrno3HaBaTh OCHOBHBIE BUAbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuzaa, NpsMOYroJibHbIN Napaienenunena, Kyo);
KJacCU(UIMPOBATh  MHOTOTPAaHHUKH, BbIOMpass OCHOBaHUA s
KJ1accuuKaIuu;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSA3aHHBIMH C CEYEHUEM
MHOTOI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NApaJUIeIbHOE,  LEHTPAJbHOE U  OPTOrOHAJIBHOE
IIPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBIMOJIHATh H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CE€YEHUS  MHOTOIPAaHHUKOB  pa3JIMYHBIMU  METOJIAMHU,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME 4YEPTEKU M3 PUCYHKOB HPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
NMpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOopMYII;

CBOOOJHO OMNEpUPOBAaTh MOHATUSMHU: CHUMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCb MU IUIOCKOCTh
CUMMETPHUH PUTYPBHI;

CBOOOJTHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJayd Ha JI0Ka3aTelIbCTBO MaTeMaTHYEeCKUX OTHOUIEHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEIUYUH, IPUMEHSSI U3BECTHBIE METObI
OpU PEHIEHMH MaTeMaTUYeCKUX 3a7ad MOBBIIIEHHOIO M BBICOKOTO
YPOBHSI CII0)KHOCTH;

NPUMEHATh MPOCTEUILNE MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl MPHU PELICHUU CTEPEOMETPUUECKHUX
3aj1ay;

U3BJIEKaTh, MPEOoOpPa30BbIBATh M HHTEPIPETHPOBATH MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, NPEACTABICHHYIO Ha
YyepTexkax U puCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAaHHWA Ha MPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAbHbIE CUTYallMH, PUMEHSTh U3YUYEHHBIE MOHSITHUS
B MpOLECCE IOUCKA PEIICHHUs MaTeMaTUYecKd CQHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIUPOBATh PEAIbHBIE CUTYyallMd Ha SI3bIKE T€OMETPUH,
UCCIIeI0BATh MIOCTPOEHHBIE MOJEIN C HCITI0JIb30BAaHUEM
r€OMETPUYECKUX TMOHATHI W TeopeM, ammapara aireOpbl, pelarb



MPAKTUYECKUE 3aJ1aud, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHSI T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca oOyvarouuiicst Hay4uTcst:

CBOOOJTHO ONEpPUPOBATH MOHATUSMU, CBSI3aHHBIMHU C LUJIUHAPUYECKOH,
KOHUYECKOM M CHEepUYECKON MOBEPXHOCTSAMHU, OOBICHATH CHOCOOBI
MOJIyYEHHUS;

ONEepUpOBaTh TMOHSTHSMH, CBS3aHHBIMM C TEJaMU  BpallCHUS:
HWIMHAPOM, KOHYCOM, c(hepoil U mapom;

pacno3HaBaTh Teja BpalleHus (UWIMHIAP, KOHYC, cdepa W IIap) u
OOBSACHATDH CIIOCOOBI OJIYYEHHUSI TEJl BPAILlCHUS;

KJIacCCU(UIIMPOBATH B3AMMHOE PACIIOJIOKEHUE CPEPHI U IITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MU TE€JN BPAILLEHUS,
O0OBEMBI U TUIOIIAM TOBEPXHOCTEN MHOTOTPAHHUKOB M TE€J BpalCHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO ONEpUPOBATh TMOHATHUAMHM, CBA3AaHHBIMM C KOMOMHALIMSIMU
T€Jd BpALIEHUS W MHOTOIPAHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIA B
cdepy 1 onucCaHHBIN 0KOJI0 cepsbl, cepa, BIHcaHHAasi B MHOTOI'PaHHUK
WM TEJIO BPAILlCHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXAYy IUIOHIaJsIMU TOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJT;

n300paxaTh H3ydaemble (QUTYpHI, BBINOJHSITH (BBIHOCHBIC) ILJIOCKHE
YEepTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TEJl BPAICHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH M MpPeoOpa3oBbIBaTh MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U puCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pelmarb TeOMETPUYECKUE 3aJadyl Ha BBIYHMCIEHUE YIJIOB MEXIY
OPSMBIMU M TUIOCKOCTSIMHM, BBIYUCIEHHE PACCTOSHUA OT TOYKH JO
IUIOCKOCTH, B 1€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPIWHATHOIO
METO/1a NP PEIICHUY;

CBOOOJHO ONEpUpOBaTh MOHATUSAMM, CBS3AaHHBIMH C JBHKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHHUI;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M TE€J BpAILECHUSA TPHU
MapaJJIeIbHOM MEPEHOCE, LEHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTh CEUEHHS MHOTOIPAHHUKOB W TENl BpAILECHUA: CEUYCHUS
HWIMHApa (MapajielbHO M NEPIEHIUKYJSIPHO OCH), CEYEHHUS KOHyca
(mapasuiesbHblE OCHOBAHMIO M MPOXOJSILIKE YEPE3 BEPUIMHY), CEUEHUS
napa;

HCII0JIb30BaTh METOJABl IOCTPOCHUS CEUYECHHI: METOJ CIEJOB, METO]
BHYTPEHHETO MPOEKTHPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKICHHUS;

NPUMEHSATh FT€OMETPUUECKUE (PAKThI JUIsl PELICHUS] CTEPEOMETPUUYECKHUX
3aJ1ay, MPeAnoiarallliuX HECKOJbKO IIaroB PEIICHMs, €CIH YCIOBUS
MIPUMEHEHMUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;



pelarh 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKHMX OTHOIICHUW U
HAXOXJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOrPaAMMHBIE cpeacTna 151 AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBbI MPHU PELNICHUH CTEPEOMETPUUECKUX
3a1aq;

MPUMEHATh  TOJYYEHHbIC 3HAHUS HA I[PAKTUKE: CPAaBHUBATS,
AHAJIU3UPOBATh W OLECHHMBATH pPEAJbHBIC CHUTYAllUHd, MPUMEHATH
M3YYECHHBIE TIOHSATHS, TEOPEMBI, CBOMCTBA B MIPOLECCE MOUCKA PEIICHUS
MareMaTU4ecku CcHOpPMYIUPOBAaHHON  MPOOJIIEMBbI, MOJACIUPOBATH
pealbHbIE CUTYALlMU HA SI3bIKE T€OMETPUU, UCCIEA0BATh MOCTPOEHHBIE
MOJIETIA C HWCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHITUA U TEOPEM,
anmaparta aiareOpbl, peliath MNPAKTUYECKUE 3aJlaud, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHSI T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoanuyecTBO 4acoB
HanmenoBanue pasienoB DJIeKTPOHHBIE (HM(pPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoTsI padoThI
1 BBenenue B crepeoMeTpuro 23 1
) B3aumHoe pacnionoxeHnue 6 i
IPSIMBIX B IPOCTPAHCTBE
[TapaniensHOCTh NPSIMBIX U
3 IJIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepneHaAuKyISIPHOCTD
4 NPSIMBIX U TIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTi1bl ¥ paccTosiHUA 16 1
MHororpaHHuKu 7 1
Bexkropsl B IpoCTpaHCTBE 12
g [ToBTOpeHue, 06001IeHUE U 5 5
CHUCTEMaTH3alus 3HaHUM
OBILIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME 102 6 0




11 KITACC

HaunmenoBanue
Ne

pa3iesioB H TeM
n/n

NPOrpaMMbl

KoanuyecTBo yacos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbBIE)
o0pa3oBaTe/bHbIE PeCypChbl

AHanuTnyeckas
TeOMETpUs

15

[ToBTOpEHHE,
00001IeHHE U
CHCTEMAaTU3aIHs
3HAHHUH

15

O0BéM

MHOT'OrpaHHHUKa

17

4 Tena BpaieHus

24

ITmontaan
MMOBEPXHOCTH U
00BEMBI KPYTJIIBIX
Tel

6 JBrxenus

IToBTOpEHHE,
00001IeHNE 1
cucremMaTui3anuia
3HAHUU

17

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102







ITOYPOYHOE INTAHUPOBAHMUE

10 KJTACC
N KosnyecTBO 4acoB JIeKTPOHHBbIE
°
Hara uupposbIe
n/ Tema ypoka KonTpoJibHbIe IIpakTH4eckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypcsl

OcHOBHBIE MIpaBUJIa
n300pakeHHs Ha PHCYHKE
IUIOCKOCTH, MapaJlIeTbHBIX
IpSMBIX (OTPE3KOB),
CEepeIHbI OTpe3Ka

[lonsTHs crepeomerpun:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBuUJIa U300paKeHHsI Ha
PHUCYHKE IIJIOCKOCTH,
napajuieIbHbIX MPSIMBIX
(OTpe3KOB), CepeTUHBI
OTpe3Ka

IlonsTus:

MepeceKarnmecs
IUIOCKOCTH,
nepeceKaronecs npsimas u
MJIOCKOCTB;
MOJYIPOCTPAHCTBO

Tlousarus:




MepEeCEKAIIINECs
TJIOCKOCTH,
nepeceKaromuecs npsmas u
TJIOCKOCTE;

MOy IPOCTPAHCTBO

MHoOrorpaHHuKwy,
n300paxKeHHe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIECTBYIOIINX
00BEKTOB

MHoOrorpaHHuKy,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIIEICTBUS U3 HUX

AXKCHOMEI CTCPEOMCTPUHU U
TNEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U
MIePBbIE CIICICTBHSI U3 HUX.
CriocoObI 3a1aHus IPSIMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHMs TPSMBIX U
IUTIOCKOCTEM

10

N3o6paxenune ceueHmit




MUpaMHU/JIbl, KyOa 1
MIPU3MBI, KOTOpBIE
MIPOXOJAT Uepe3 ux péopa.
N3o6paxenue
nepeceyeHus MoIyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHUH
pa3HBIMH 1IBETaMU

11

N3o0paxkeHune ceueHmit
MUpaMU/JIbl, KyOa 1
MIPU3MBI, KOTOPbIE
MIPOXOJAT uepes ux péopa.
N3obpaxenue
nepeceyeHusl MoTyYeHHbIX
IJIOCKOCTEH.
PackpamBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMH 1IBETaMU

12

N3o0pakeHue ceueHnit
MUPaMHUJIBL, KyOa 1
MIPU3MBI, KOTOpbIE
MPOXOJAT uepe3 ux peéopa.
N3obpaxenue
MepecevyeHus MOJIyYeHHBIX
MIJIOCKOCTEM.
PackpamnBanue




MOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMU

13

N3o0paxeHune ceueHmit
MUpaMU/JIbl, KyOa 1
MIPU3MBI, KOTOPBIS
MIPOXOJAT uepe3 ux péopa.
N3obpaxenue
MePEeCeYCHUS TTOTYICHHBIX
IIJIOCKOCTEM.
PackpamiBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU

14

Meton ciienoB Ui
MOCTPOEHUS CEUCHUI

15

Meron cnenos mis
MOCTPOEHUS CEUCHUIA.
CaoiicTBa niepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

16

Meron cnenoB st
IIOCTPOECHUS CEUCHU.
CaoiicTBa nepecevyeHuit
MPSIMBIX | IJIOCKOCTEHN

17

ITocTpoenune ceueHnit B
nupamue, Kyoe mno Tpém
TOUYKaM Ha pEOpax.
Co3znanne BBIHOCHBIX
YepTeKeil U 3aluch 11aros




MIOCTPOCHHUS

18

[TocTtpoeHue ceueHuit B
nupamuze, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3nianue BHIHOCHBIX
YEpTEKEN U 3aIUCh 1IaroB
MOCTPOCHUS

19

[TocTtpoeHue ceueHuit B
nupamuzie, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3znanue BHIHOCHBIX
YEPTEKEN U 3aIIUCh LIAr0B
MTOCTPOCHUS

20

[ToctpoeHue ceuenuii B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEopax.
Co3nanue BHIHOCHBIX
YEpTEKEN U 3aIUCh 1IaroB
MOCTPOCHHS

21

IToBTOpEHME
manumerpun: Teopema o
IIPONOPLUOHAIBHBIX
otpeskax. [logoOue
TPEYTOJILHUKOB

22

[ToBTOpEHUE
mianumerpun: Teopema
Menenas. Pacyersl B




CEYECHMSIX HA BBIHOCHBIX
yeprexkax. Mcropus
pa3BUTHS IUTAHUMETPHUH U
CTEpPEOMETPUH

23

Konrponsnas padora
" AKCHOMBI CTEPEOMETPHHU.
Ceuenus"

24

B3anMHoe pacnionoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBatoniyecs
npsmele. [Ipusnaku
CKpELIMBAIOIINXCS
npsaMmbIx. [lapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAaHUHN
U €IMHCTBEHHOCTH MPSIMOM
NapajuIeJIbHON JTaHHOU
MIPSAMOM, MPOXOALIEH
4yepe3 TOUKY IPOCTPaHCTBA
U He JIeKallel Ha JaHHOU
npsMoi. Jlemma o
nepeceyeHun
MapajuIeIbHBIX IPSIMbIX
IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
NapaJUIEIbHBIX IPSIMBIX.




Teopema o
CKPCHIMBAIOIIUXCA MTPSAMBIX

27

[TapamiensHoe
MIPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA
napajuieIbHOTO
MIPOEKTHPOBAHUSI.
N300paxeHue pazHbIX
buryp B mapauieIbHON
MIPOCKITIH

28

[lenTpanbHas npoeKIus.
VY011 ¢ COHANpaBICHHBIMU
CTOpPOHAMU. YTOJI MEXKIY
MPSIMBIMU

29

3aza4yu Ha JOKa3aTeIbCTBO
U MCCIIEJOBAHUE,
CBSI3aHHBIE C
PacrojoKeHUeM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsiTusA: napajiaenbHOCTb
MPSMON U TNIOCKOCTH B
npocrpaHctse. [IpusHak
[apaJUIEIbHOCTH NPSMOU U
miockocTy. CBolicTBa
MapaJUIEIbHOCTH NMPSAMOU U
IIJIOCKOCTH

31

FCOMCTpI/I‘{eCKI/Ie 3aJJa4u Ha




BBIYMCIIEHHE U
JIOKa3aTeIbCTBO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSMBIX
H IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTtpoeHue ceuenus,
MPOXOJIAIIETO Yepe3
JTAHHYIO TIPSMYIO Ha
YepTekKe U NapajyieIbHOrO
Ipyrou npsamoi. Pacuér
OTHOIIICHUH

33

[TapamiensHas npoexuus,
IIPUMEHEHHUE IS
MIOCTPOCHHUS CEYeHU KyOa
U Mapauleenunesaa.
CaoiicTBa
napajuiesienunena u
IIPU3MBI

34

[TapannenbHbIE MTTOCKOCTH.
[Ipu3Haky napayenbHOCTH
JIBYX TIJIOCKOCTEH

35

Teopema o
napajvieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOISIIECH
4yepes TOUKY, He




MIPUHAJICKALTYI0 JaHHOU
IJIOCKOCTH U CIIEICTBUSA U3
Heé

36

CpoiicTBa napamieabHbIX
IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX
nepeceyeHus npu
MepPEeCeYeHUH IBYX
MapajuIeIbHBIX TIOCKOCTEN
TpeTbeit

37

CpoiicTBa napamieabHbIX
IUIOCKOCTEN: 00 0Tpe3Kax
MapajuieIbHBIX MPSMBIX,
3aKJIIFOYEHHBIX MEXKIY
napauieIbHBIMU
IJIOCKOCTSIMU; O
MEepECEUCHUH MPSIMOU C
JBYMSI TTapaJuIeIbHBIMHU
IJIOCKOCTSIMU

38

[ToBTOpEHME: TEOpEMA
[Mugaropa Ha niaockocTu

39

IToBTOpEHMUE:
TPUTOHOMETPHS
NPSIMOYTOJILHOT'O
TpeyroJabHUKa

40

CoiicTBa Ky0a u
IPSMOYTOJIBHOTO




nmapajjicjcnuicaa

41

Breraucnenue aimH
OTpPE3KOB B KyOe U
MPSIMOYTOJIBHOM

napajuiejenumnesae

42

[lepnieHAUKYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
[IpusHax
MEPIEHANKYIJISIPHOCTH
IIPSIMOM U TUIOCKOCTHU

43

[lepneH UKy ISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusHax
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTHU

44

Teopema o CyIecTBOBaHUHU
1 €IMHCTBEHHOCTH
MPSMOM, IPOXOSAILIEH
4yepe3 TOUKY MPOCTPaHCTBA
U MIEPIICHINKYIISPHON K
TIOCKOCTH

45

IInockoctu n
MePIEHANKYJISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHUKaX

46

IInockoct n
MEePIECHINKYJISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHUKaX




47

[lepnenpukynsap u
HakJIoHHas1. [locTpoenue
NEPIEHIUKYIIAPA U3 TOYKU
Ha IPSAMYIO

48

[lepnenpuxymsap u
HakJIoHHas1. [locTpoenue
NEPIEeHUKYJIApa U3 TOUKU
Ha IPSAMYIO

49

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmast
u oOpartHas)

50

Teopema o Tpéx
nepreHnKyIIsapax (mpsmast
u oOpaTHas)

51

Yron mexny
CKPENTUBAIOIIUMHUCS
MPSIMBIMU

52

[Touck mepreHIuKyIIPHBIX
MPSIMBIX C TTOMOIIIBIO
MEPIEeHIUKYISPHBIX
IUIOCKOCTEH

53

OproronaibHoe
NPOEKTUPOBAHUE

54

[loctpoenue ceuenuit kyba,
MIPU3MBI, IPABUIIBHOU
MIUPAMHU/IBI C TOMOUIBIO




OpPTOTOHAJIBHOW MPOEKIIUU

55

[loctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
MUPAMUJIBI C TOMOULIBIO
OPTOTOHAJIBHOW MPOEKLIUH

56

CummMmertpust B
IIPOCTPAHCTBE
OTHOCHUTEJBHO MJIOCKOCTH.
[InockocTu cummeTpuii B
MHOTOTpaHHHMKaX

57

[Ipu3nak
NEPIEHAUKYIJISIPHOCTH
IIPSAIMOM U TUIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunbHbBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU 10
IJIOCKOCTH

59

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKHU 10
IIJIOCKOCTH

60

Crioco0sI OMyCTUTh
IEPIECHIUKYIIAPHL:
CUMMETpPHUS, CABUT TOYKU
0 TapajuIeIbHON IpsIMOM




61

CnaBur no HenapauieIbHON
MIPSIMOM, U3MEHEHHE
paccTosiHUM

62

KonTponbnas pabota
"B3aumHoe pacnosioxkeHue
MIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: YrOa MEKIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUS B
MIPOU3BOJIBLHOM
TPEYroJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroy MexXIy
CKpELIUBAIOIIUMHUCS
NPSIMBIMH B IIPOCTPAHCTBE

65

FCOMeTpI/IquKI/Ie METOJABI
BBIUHUCJICHUA YIJIa MCKIY
psIMbIMHA B
MHOT'OI'paHHHUKax

66

JIByrpaHHbIN yTOJI.
CBOMCTBO JIMHENHBIX YIJIOB
IBYTPaHHOI'O yIia

67

[lepnenaukynspHble
miockoctu. CBoMcCTBa
B3alMHO
NEePIEHANKYISIPHBIX




IJIOCKOCTEH

68

[IpuzHax
NEPIEHUKYJIIPHOCTU
IJIOCKOCTE; TeEOpemMa o
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEeHIUKYISPHBIX
TpEeThEN IIIOCKOCTH

69

[IpssMOyTONBbHBIN
napajuienenunen; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuienenuneaa

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajuieienumneaa u
CIIEACTBHE U3 HEE

71

CrepeomMeTrpudeckue u
NPUKJIAIHBIC 3a7Ia4H,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U
IJIOCKOCTH

72

IToBTOpeHue:
CKpEILHBAIOIIHECS
MpsIMbIE, MapajuielibHbIE
IJIOCKOCTH B CTAHJAPTHBIX
MHOT'OTpaHHHUKAX




73

[Tapa mapanneabHbIX
IIJIOCKOCTEW Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHHE
MEeXIy
CKPENTUBAIOIIUMHUCS
MPSIMBIMU B TIPOCTBIX
CUTYaIUsIX

74

PaccrostHue oT TOYKH 10
MJIOCKOCTH, PACCTOSTHUE OT
MIPSAIMOM J10 INIOCKOCTH

75

Beruucnenue paccrosHun
MEXKIY
CKpELIUBAIOIIUMHUCS
MPSAMBIMU C IIOMOLIBIO
MEPIEHANKYIJISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yron,
HEPaBEHCTBA JUIA
TPEXTPaHHBIX YIJIOB.
Teopema Ilucgaropa,
TEOpPEMBbI KOCHHYCOB U
CHUHYCOB JUJIl TPEXTPAHHOI'O
yria

71

DeMeHThI chepruyecKoit
T€OMETPHH: I'€Oe3MUECKHE
JUHUM Ha 3emJiie




78

KonTponbnas pabota
"Vriasl u pacctosaus"

79

CucremMaTu3anusa 3HAHUN
"MHOTrorpaHHHK  €ro
SJIEMEHTHI"

80

[Tupamuna. Bunsl
nupamu. [IpaBuibHas
nvpamua

81

IIpusma. [Ipsimas u
HaKJIOHHAs MPU3MBI.
[IpaBunbpHas npuzma

82

[Ipamoit napaienenunen,
MPSIMOYTOJIbHBIT
napajuiefenumnes, Kyo

83

Beimykiieie
MHOrorpaHauku. Teopema
Ditnepa

84

Beinykiisie
MHOTOIpaHHMKH. Teopema
Diinepa. [IpaBuiibHbIC U
IIOJTyTIPABUJIbHBIE
MHOT'OIPAHHUKH

85

Konrponsnas padora
"MHororpaHHuku"

86

[TonsTue BexkTopa Ha
TJIOCKOCTH U B




MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3HocTh BEkTOpOB

89 [IpaBuio mapannenenumnena

90 YMHOXEHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa o

01 6as3ucy TpE€x BEKTOPOB, HE
JIeXKaIMX B OJHOU
IJIOCKOCTH

92 CkansipHO€ IIPOU3BEIEHUE

93 Brruncnenue yria Mmexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimne 3amaun ¢
BEKTOPAMH

95 [Ipocreiimne 3amauu ¢
BEKTOpaMH

96 IIpocreiimue 3anauu ¢
BEKTOpaMH

97 IIpocreiimue 3anauu ¢
BEKTOPAMH

08 O60061eHue u
CUCTEMAaTH3aLMs 3HAHUU

99 O60061eHue u

cCUCTEMATH3AUA 3HAHUN




Hrtorosast KOHTpOJIbHAS

100
pabora !
101 Hrorosast KOHTpOJIbHAS i
pabora

O0o006I11IEHE U
102 t . 1
cucremMatrul3anyvs 3HaHUuHU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbhbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHHst

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHME TEMBI
"KoopaunaTel BeKTOpa Ha
IIJIOCKOCTH U B
npoctpaHcTse"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJECHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria
MEX/1y BEKTOpaMU B
npoctpaHcTse"

[ToBTOpEHME TEMBI
"VYpaBHeHME MPSAMOH,
MPOXOIALLEH Yepe3 ABe
TOYKH"

YpaBHEHUE IUTOCKOCTH,
HOpMallb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTHU B OTPE3KaAX

Bekropnoe
IIPOU3BEICHUE

JIvHeliHbIe HEPaBEHCTBA,
JIMHENHOE
[IPOrpaMMUpPOBaHUE

JIuHeiiHbIe HEpaBEHCTBA,
JINHEWHOE
MPOrpaMMHUPOBaHNE

10

AHaTuTHYECKHE METOIBI
pacuéra yria Mexmay
MPSMBIMU B
MHOT'OIPAaHHHUKAX

11

AHanuTHYeCKHE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOFOFpaHHI/IKaX

12

dopmyiia pacCTOSHUS OT
TOYKHU J0 IINIOCKOCTHU B
KOOpAHUHATaX

13

Haxoxnenue paccrossHui
OT TOYKH 0 IJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosauit
OT TOYKH 10 INIOCKOCTH B
MPaBUWIBHON IUPaAMHU/JIE




15

KonTponbnas pabota
" AHanmuTHYEeCKas
reomeTpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJIapPTHBIC
MHOTOTPaHHHKHU

17

Ceuenusa
MHOFOI‘paHHI/IKOBZ MCTO/
CIIEIOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHAApPTHBIE TUIOCKOCTH,
MepecevyeHus MPSIMbIX U
IUTIOCKOCTEM

19

HapannenLHbIe IIPpsAMBIC U
IIJIOCKOCTH:
napaJijiCJIbHbIC CCUCHUS

20

[TapannensHbie psSIMBIC U
TJIOCKOCTH: pacyér
OTHOLIECHUN

21

[TapamiensHble npsMbIe 1
IUIOCKOCTH: YIJIbl MEXTY
CKpCIIUBAIOIIUMHUCH
HPSIMBIMU

22

[lepnenaukynspHble
IIPSIMBIE U IUNIOCKOCTH:




CTaHAAPTHBIC Iapbl
MEPIEHINKYIAPHBIX
IJIOCKOCTEH U MPSMBIX,
CHUMMETpUU
MHOTOTPaHHHUKOB

23

[lepnenaukynspHsie
MIPSIMBIE U IUIOCKOCTH:
TeopeMa O Tpex
MEPIEHANKYIISIPAX

24

IlepnenqukynspHbie
MIPSAMBIE U TUIOCKOCTH:
BBIYMCIICHHUS IJIMH B
MHOT'OIPAHHHMKAX

25

[ToBTOpEnue: mIomanu
MHOT'OYTOJIbHUKOB,
(hOpMYJIBI IS TUTOTIATICH,
COOOpaxeHwusI MOA00uS

26

[ToBTOpEHHE: IO
MHOT'OYT'OJIbHUKOB,
(bopMyIIbI TS TUTOIIAJICH,
COOOpaxeHHsI TOA00US

27

[ToBTOpeHwUe: muomaau
MHOTOYT'OJIbHUKOB,
(dbopMyIIBI 715 TUTOIIACH,
co0oOpaxeHust MoA00us

28

IImomaau ceuenunit
MHOTOTPaHHHUKOB:




IJIOIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTu,
COOOpakeHHS TIOTOOMS

29

[Inomanyu ceuennit
MHOT'OTPaHHHUKOB:
IJIOIIA Y TIOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TIOT00MS

30

Konrponsnas padora
"[ToBTOpEHwUE:
MHOTOTPAaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

31

0O0BéM Tera. O0beM
[IPSAMOYTOJIBHOTO
napaJiesieunes1a

32

3agaun 00 yABOCHUN
Ky0a, 0 KBajgpaType Kyoa;
O TPUCEKLUH yTIia

33

CrepeomeTpuueckne
3aJ1auM, CBS3AHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienunesia

34

[Ipuknaansie 3agauu,
CBsI3aHHBIE C
BBIYMCIICHHEM 00BEMA
PSIMOYTOJILHOTO




napajjicjcnmicaa

35

OO0BEM IpsIMOI IPU3MBI

36

Crepeomerpuueckue
3aJlauu, CBS3aHHBIE C
BBIUUCIICHHEM 00BEMOB
IIPSAMOM IPU3MBI

37

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
MPSIMOU TPU3MBI

38

Brruncienne 00éMoB
TEJI ¢ IIOMOIIBI0
OIPEIEIIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

39

Brruucienune 00EMoB
TEJI C IIOMOIIBI0
OIPEICIIEHHOTO
uHTerpana. OopEm

MU PAMHTBI

40

®opmyna oobEMa
nupamMuabl. OTHOIICHUE
00BEMOB TTUPaMUJ C
00IIUM yTIIOM

41

®dopmyna 00bpEMa
nupaMuipl. OTHOLIEHHE
00BEMOB MUPAMUJ C




00IIIUM yTIIOM

42

CrepeomeTrpuueckue
3a7a4M, CBS3aHHEIC C
00BbEMaMU HAKJIIOHHOM
MIPU3MBI

43

Crepeomerpuueckue
3a/1a4, CBSI3aHHBIE C
00bEMaMU MUPaMUIBI

44

[IpuxnanHele 3a1a4u 10
teme "O0bEMBI TEN",
CBsI3aHHbIE C 00BEMOM
HAKJIOHHOU NPU3MBI

45

[MpuknaaHbie 33729 IO
teme "OO0BEMEBI TET",
CBSI3aHHBIE C 00BEMOM
T PAMH/IBI

46

[Ipumenenne o0BEMOB.
Beruncienue paccTosHuS
70 TIFIOCKOCTH

47

KonTponbhas pabota

n

"OO0BEM MHOTOTPAaHHHKA

48

[unuuaapuaeckas
IIOBEPXHOCTb,
oOpasytomue
LHUAJUHAPUYECKOU
ITOBEPXHOCTH




49

Humuaap. [psmon
KpyTrOBOW LUJIUHJAP.
[Tmomaas moOBEpXHOCTH
HUJIUHAPA

50

Konnueckas
MTOBEPXHOCTb,
o0pa3yronre KOHUIeCKOn
noBepxHocTu. Konyc

51

Ceuenue KoHyca
IJIOCKOCTBIO,
MapajyieabHOMN MIIOCKOCTH
OCHOBaHHA

52

Y ceu€HHbIN KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

53

[Tnomane OOKOBOMI
MTOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

54

ITmomane OOKOBOM
MOBEPXHOCTH M MOJTHON
MTOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue
3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIUHCIICHHE,
MOCTPOEHUEM CEUCHU U
HWIMHIpPA, KOHYyCa




56

CrepeomeTrpruueckue
3aJjauy Ha
JI0Ka3aTeJIbCTBO U
BBIYMCJICHHE,
IIOCTPOCHUEM CEUCHUH
UJIMHApPA, KOHyca

57

[Ipuknannsie 3a1auu,
CBSI3aHHBIE C [IWIMHAPOM

58

IIpuknaguele 3agauu,
CBSA3aHHBIC C LIUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue chepst u
1apa ¢ MmIoCKOCTHIO.
Kacanwue mapa u chepsl
IJIOCKOCTBIO0. Bug n
n300pakeHHE IIapa

61

[lepeceuenue chepol u
apa ¢ MmIoCKOCTHIO.
Kacanwue mapa u chepsl
TUIOCKOCTHIO. By u
n300paxKeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTen

63

Cummertpus chepsl u
mapa




64

CrepeomeTpudeckne
3aJa4uM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mapom,
MOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTpudeckne
3aJa4uM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mapom,
MMOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

66

[Ipuknannsie 3agauu,
CBsi3aHHBIE CO cepoid u
1apoM

67

[ToBTOpEHNUE:
OKPY>KHOCTh Ha
IUIOCKOCTH, BEIYUCIICHUS
B OKPY>KHOCTH,
CTaHAApTHBIE TI0I00MS

68

Pasnnunsie koMOUHAIINU
TeJ BpallleHUs U
MHOTOT'PAaHHUKOB

69

3amayu o reme "Tena u
MMOBEPXHOCTHU BpauieHus"




70

3anaun 1o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora
"Tena 1 NTOBEPXHOCTHU
BpauieHus"

72

O06BEéM nunuuapa.
Teopema 06 006BEMeE
IPSIMOTO WJIMHPA

73

Brruncienne 006MoB
TEJI ¢ IOMOIIBIO
ONPENEIIEHHOTO
uHTerpana. O0bsEm
KOHYycCa

74

[Imomaau OOKOBOH U
MOJTHOM MOBEPXHOCTH
KOHyca

75

CrepeomeTrpuueckue
3a71a41, CBA3aHHEIE C
BBIYMCIICHHEM 00HEMOB
HWIMHIpPA, KOHYyCa

76

[Ipuknaansie 3aa4u 110
TeMme "OOBEMEI U
TIJIOIIAIU TTIOBEPXHOCTEM

n

TCI

77

OO6béM 11apa 1 LapoBoOro
cektopa. Teopema 00
o0béme mapa. [lnomnanb




cdepsl.
CrepeomeTrpuueckue
3a/1a4yu, CBA3aHHbBIE C
BBIYMCIICHHEM 00BHEMOB
1apa, mapoBoro
CerMEeHTa M IMapoOBOTO
CeKTOpa

78

[IpuknagHele 3aaa4u 110
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
mapa ¥ 1ioa b0
chepnl. COOTHOIICHUS
MEXTY TIOMIASIMA
MOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TEN

79

IlonoOHbIE TEna B
MIPOCTPAHCTBE.
N3menenue o0bEMa npu
nmoxoouu.
CrepeomeTrpruueckue
3aJ1a41, CBI3aHHEIE C
BBIYMCIICHHEM 00HEMOB
TeJ U IIoanaei
MOBEPXHOCTEH

80

KonTponbhas pabota
"[Lnomany moBepXHOCTH
1 00BEMBI KPYTIIBIX TET"




81

JIBM>KEeHUsI MPOCTPaHCTBA.
OTobpaxeHwusl.
JIBM>KEHUSI 1 PaBEHCTBO
¢uryp. O6mmue cBoiicTBa
JBUKEHUI

82

Bunn nBuxeHumit:
NapaJuIeIbHBIN IEPEHOC,
[EHTpaJIbHAsI CHMMETPHS,
3epKaJIbHasi CAMMETPHS,
MOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus
nogo6us. [Ipsimas u
cdepa Diinepa

84

['eomeTpuueckue 3axaun
Ha IPUMEHEHUE
ABHUKCHUA

85

KonrponsHas padora
"Bekropsl B
npocTpaHcTse”

86

Oo6o61aromee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reometpuun 10—11
KJIaCCOB, CUCTEMAaTU3aIUs
3HAHUU:
"[TapannenbHOCTb
MPSIMBIX U IIJIOCKOCTEH B




npoctpaHcTae”

87

Oo6o0maromee
noBropenue 11 nousruii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alHs
3HaHui: "BekTopsl B
npoctpaHcTae”

88

Oo6o0maromee
noBropenue 11 nousruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alHs
3HaHui: "BekTopsl B
npoctpaHcTae”

89

Ob6o061matoniee
noBropenue 11 nousruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alHs
3HaHuil: "O0beM
MHOTOrpaHHHUKa"

90

Ob6o061matoniee
noBTropenue 11 nousruii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alHs




3HaHui: "O0BemM
MHOTOTrpaHHHKa"

91

Oo6o0maromiee
noBTopenue 11 mousTuii
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3AIUs
sHannii: "Tlnomann
MMOBEPXHOCTU U 0OBEMBI
KpyIJibIX Ten"

92

Ob6o061matonee
noBropenue 11 nousruii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3"anuil: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI
KpyTJIbIX TEN"

93

Hrorosast KOHTpoOJIbHAS
pabora

94

Hrorosast KOHTpoOJIbHAS
pabota

95

[ToBTOpEeHME, 0000IIEHNE
U CUCTEMATHU3AIH
3HAaHUH

96

Uctopus pazsutus
CTEpEOMETPHUH KaK HAyKH




U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passutus
CTEpEOMETPHUH KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus passurus
CTEpEOMETPHUH KaK HAyKH
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus passurus
CTEpEOMETPHUH KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus passutus




CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropust passutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTHUH

101 COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3sutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUH
102 COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102




HOACHUTEJIBHAA 3AIIMCKA

Pabouass nporpamMma ydeOHOro Kypca «BeposSTHOCTb M CTAaTHCTHUKa
06a30Boro ypoBHs i ooyuaromuxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero o0pa3oBaHusi, € YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHU,
IPENbSBIAEMbIX K MATEMaTHUYECKOMY 00Opa30BaHUIO, U TPAIULUNA POCCUHUCKOTO
oOpa3zoBanwus. Peanusanusi mporpaMmMbl 00€CIeUMBaET OBJIA/ICHUE KITIOUEBBIMU
KOMIETEHIIUAMHU, COCTABIISIONIMMHI OCHOBY JUISI CAMOPA3BUTHS M HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U
M03HABATEILHOTO PA3BUTHS TUIHOCTH O0YUArOIINXCSI.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

VY4eoOnblil Kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS SIBIIAETCS
IPOJOJKEHUEM U PAa3BUTHEM OJTHOMMEHHOTO y4eOHOT0 Kypca 0a30BOTr0 ypOBHS
ocHOBHOM miKkousbl. Kypc npeanazHadyeH st (GOpMHPOBaHUSA Yy OOyYarOIIMXCSA
CTaTUCTUYECKON KyJbTYpbl UM TOHMMAHHUS POJM TEOPUH BEPOSTHOCTEH Kak
MaTEMaTUYECKOTO0 MHCTPYMEHTA JUJISl U3YUYEHUS CIIyYalHBIX COOBITUHM, BEIUYHUH
u nporeccoB. [Ipu n3yyenun Kypca odoramarorcs NpecTaBIeHUsl yJaluxcs o
METO/IaX HWCCIEAOBAHMS HW3MEHUYMBOIO MHpA, pa3BUBAETCA I[OHMMAaHHE
3HAYUMOCTH M  OOIIHOCTM MaTeMaTHYECKUX METOJOB [O3HAHUS  Kak
HEOThEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

CopepxaHue Kypca HamlpaBJICHO HA 3aKpEIJIEHWE 3HAHUM, MOJTYYEHHBIX
OpU W3YYEHUU Kypca OCHOBHOW WIKOJIBI M Ha Pa3BUTUE NPEJCTABICHUN O
CIIy4allHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIYy HUMHU Ha Ba)XKHBIX MpPUMEpax,
CIOKEThI KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIEr0 MUpa.

B cooTBeTCTBUMM C yKa3aHHbIMHU LIEJIIMH B CTPYKType ydeOHOro Kypca
«BeposATHOCTh M CTaTHCTHKA» CPEJHEH IIKOJIbI Ha 0a30BOM YPOBHE BbIJCICHbI
CIEAYIOIIUE OCHOBHBIC coOjiepKaTelibHble JHHUU: «CiaydailHble COOBITUSI U
BEPOSITHOCTY, «CilydailHble BEIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHyro uyacTe Kypca 3aHMMaeT M3y4Y€HHE TIE€OMETPUYECKOro H
OMHOMHUAJILHOTO pacHpelieieHUd U 3HAKOMCTBO C HX HENPEPbIBHBIMU
aHaJIoraMu — IMOKa3aTeJbHbIM U HOPMaJIbHBIM PacIpeae/ICHUSIMH.

Copepxanue nuHuu «CiydailHble COOBITHSI U BEPOATHOCTH» CIYXKUT
OCHOBOM sl (POPMHUPOBAHUS MPEACTABICHUN O paclpe/ieIEHuU BEPOSITHOCTEN
MEXIy 3HAUEHUSIMU CIyYailHbIX BEJIMYMH, a TAK)Ke 3Ta JIMHUS HEoOXoaruma Kak
0aza [UIsl M3y4yeHUs 3aKoHa OOoJbIIMX yucenl — (yHAAMEHTAIBHOIO 3aKOHA,
JNEUCTBYIOLIErO0 B MPUPOJE M OOLIECTBE M HMEIOIIET0 MAaTeMAaTHYECKYIO
dopmanuzanuio. CaM 3aKOH OOJBIINX YUCEN MPEIAraeTcs B 03HAKOMUTEIbHON
(dbopMe ¢ MUHUMAJIbHBIM UCIIOJIb30BAaHUEM MaTEMATUYECKOTo (hopMaliu3ma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMH,
AKLIEHTUPYIOT BHUMAHHUE IIKOJbHUKOB HAa OMHUCAHUM U M3YyUYEHUU CIy4YalHBIX
SBJICHUI C MOMONIbIO HENPEPBIBHBIX QYyHKUIMNA. OCHOBHOE BHUMAHUE YIEISETCS
NIOKA3aTeJIbHOMY U HOPMAaJIbHOMY paclpeAesieHUsM, IPH 3TOM IPeIoaraeTcs
O03HAKOMUTEJIBHOE M3yY€HHE MaTrepuana 0e3 JOKa3aTeabCTB MPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE



Ha wusyuenue kypca «BeposiTHOCTb M cTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | Yac B HENENI0 B TEUCHHUE KAXJOTO roja oOydeHus, Bcero 68
y4eOHBIX YacOB.



COJEPXAHME YYEBHOI'O KYPCA
10 KVIACC

[IpeacraBnenrie AaHHBIX C MOMOIbIO Tabmui ¥ auarpamm. CpenHee
apupMeTHyecKoe, MelrMaHa, HauOoJbIllee U HAUMEHbIIEE 3HAYCHUS, pa3Mmax,
JUCTIEPCHUs M CTaHJAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CnyyaiiHple  3KCIIEpUMEHTBHI  (OMBITBI) W CIOy4YailHble  COOBITHS.
DOneMeHTapHbIe COOBITUSL (MCXOABI). BeposSTHOCTH CIIy4yallHOTO COOBITHSL.
bmn3octe 4acToTel M BEpOSATHOCTH COObITMH. (CiyyallHble ONBITBI C
PAaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMH COOBITUSIMU. BeposiTHOCTH COOBITUH B
OMbITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Onepanun Ha COOBITHSIMM: nepeceucHue, 00BbeIMHEHHE,
IPOTUBOIONOXKHBIE CcOoObITHA. Juarpammel Oitnepa. dopmyna cioxeHus
BEPOATHOCTEN.

YcnoBHasE BEpPOATHOCTh. Y MHOKEHHUE BEPOATHOCTEU. JlepeBo CiryyaiiHOTO
skcriepuMenTa. @opmyiia moHoN BeposiTHOCTU. He3aBucumeblie coObITHS.

KomOunaropuoe mpaBuio ymHOxeHus. llepecranoBku u (akTopua.
Uucno coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunaphbiii ciyuyaliHbld  ONBIT  (MCHBITAHWE), YCIOEX W  HeyJaya.
HeszaBucumbie wucnbiTanusi. Cepusi HE3aBUCHUMBIX HCHOBITAHUN 10 IEPBOTO
ycnexa. Cepus HE3aBUCUMBIX HcTbITaHUN bepHyn.

Cnyuaninas BenmuuHa. Pacnpenenenue BeposATrHOcTe. Jluarpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuid, B TOM 4YHCIIE, T€OMETPUUYECKOE U
OMHOMHUAIIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMYMH: MaTEMaTUYECKOE
0XXKUJAHHUE, TUCTIEPCUS U CTaHJAPTHOE OTKIOHEHHE. [IpuMepbl mpuMeHEeHUd
MaTEMaTHUYECKOr0 OXKUJIaHUs, B TOM YMCJIE B 3a7a4ax W3 MOBCEJHEBHOMN JKU3HM.
Marematnueckoe 0XKHUJIAHUE OMHapHOM CIIy4YalHOMN BEJINYMHBI.
MaremaTu4yeckoe OXUJAHWE CYMMbI CIy4ailHBIX BEJIMYMH. MaTemaThyeckoe
OKHJIaHWE U JUCTIEPCUSI TEOMETPUUECKOT0 U OMHOMUAIBHOTO pacIpeesICHUN.

3akoH OONBIIMX YHCEI U €ro pojib B HayKe, MpUpoJie U OOIIECTBe.
Br16opounbIii METO HCCIIEIOBaHUM.



[Ipumepsl HenpepBIBHBIX CilydyalHbBIX BelW4uH. [loHATHE O IUIOTHOCTH
pacrpeneneHusa. 3aJadd, MPUBOIAIIME K HOPMAJIbHOMY paclpeielICHUIO.
[TonsiTe 0 HOPMAIBHOM PaCIpPEICIICHUY.



IIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MPOTPaMMbl Y4eOHOTO TMpeaMera
«MaremaTrka» XapakTepu3yrTCS:

I'paxaanckoe BocnUTaHHe:

c(hOPMUPOBAHHOCTBIO TIPAXJAAHCKONW MMO3UIMUA  OOydYaromierocs: Kak
AKTUBHOI'O U OTBETCTBEHHOTO WIEHA POCCUMCKOro 0O0IIEeCTBa, MPEACTaBICHUEM
0 MaTeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYD,
SABJICHUM, NPOUEAYp TPaKJAHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.),
YMEHUEM B3aUMOJIEUCTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAYEHUEM.

IlaTprnoTnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO ~ POCCUICKOW  TPaKIaHCKOM  HJEHTUYHOCTH,
YBaKEHHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOUIEHHEM K JIOCTHXKEHUSIM POCCUHUCKHMX MaTEMaTUKOB WM POCCHUMCKOU
MaTeMaTU4YEeCKOM IIKOJIbI, K MCIOJIb30BAHUIO JTUX JOCTHXKEHUH B JIPYyTHUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOrO Hapona;
c(hOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, J3THUYECKOTO TMOBEJCHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKu U
NESATENbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOECHHE
YCTOMYHMBOTO OYyayIIEro.

JcTeTYeCcKoe BOCIMTAHNE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi 3CTETUKY MaTEMAaTHYECKUX

3aKOHOMEPHOCTEH, O0OBEKTOB, 3aj1ady, peleHuu, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKMM aclleKTaM pas3jIu4HbIX BHJIOB
UCKYCCTBA.

Pu3nyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSITh MaTEMaTHYEeCKHE 3HAaHUSA B
MHTEpecax 37I0pOoBOro M 0Oe30macHOro o00pas3a KU3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO (340pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIM
PEXUM 3aHATHIA U OTAbIXA, PETyJIgpHas (Ppu3nyeckas aKTUBHOCTH); (PU3HUUECKOTO
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHIOPTUBHO-0370POBUTEIHHON
JEeSATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYI0JIIOOHS; MHTEPECOM K
paznuyHbIM  cepaM  Tpo(ecCHOHATBHON  AESTENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU M e€ MPUIIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu M peainu30BbIBATH COOCTBEHHBIC KWU3HEHHBIE ILIAHBL;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YUYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTHYECKOW HAMIPABICHHOCTH.

JK0JIOrHYeCKoe BOCTIMTAHNE:

c(hOPMUPOBAHHOCTHIO IKOJIOTHUYECKON KYJNbTYpbl, TOHUMaHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpe/bl, OCO3HAHMEM TIJIO0AJIBHOIO XapakKTepa 3KOJIOIMYECKUX
npoOJjieM; OpHUEHTalMeld Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU s



peuieHus 3a1a4d B 00JaCTU OKPYKAIOIIEH Cpenibl, TUIaHUPOBAHUS NTOCTYIIKOB U
OLIEHKU X BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'O ITO3HAHMS: _

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSI HAyKHM M OOILIECTBEHHOW NPAKTUKH,
NOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cepbl YeIOBEYECKON NeATEIbHOCTH,
JTAIoB €€ Pa3sBUTHUS U 3HAYMMOCTH JUIS PA3BUTHUS LMBUJIM3ALMU; OBJIAJACHUEM
SA3BIKOM MAaTEMaTUKH U MATEMaTHYE€CKOW KyJbTypOd KaK CPEeICTBOM IO3HAHMS
MHpa; TOTOBHOCTBK) OCYIUECTBIIATH IPOEKTHYK) M HCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MTpeaMETa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHLIMU Pe2YIAIMUBHBIMU OelUCTN8UAMUL.

1) Vuueepcanvmvie nosmnasamenwvnwvle Oelicmeus, obecneuusaom
Gopmuposanue 6a308biX KOSHUMUBHBIX NpOYeccos odyuaruuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYJcalowe20  Mupa, NnpuMeHeHue  J02U4ecKux,
uccne0o8amenbCcKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble jioruyeckue aeiicTBUA:

e BBISBIIATH u XapaKTEpU30BaTh CyLIECTBEHHBIC MPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXY MOHSITUSIMU,
dbopmyIUpoBaThH ONPEAECICHUS TTOHSTUM; yCTaHaBJIMBAaTh

CYIIIECTBEHHBIN MPU3HAK KJIAacCU(PUKAIIMU, OCHOBAHUS JJisI 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH MPOBOJAUMOIO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U MPEOOPa30BbIBATH CYKJICHUSA:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIE, €UHUYHbIC, YACTHBIE U OOILHUE;
YCIIOBHBIE;

e BBIBIIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3UM WU
NpPOTUBOpEYMsT B (paKkTax, JAHHBIX, HAONIOACHUSX U YTBEPXKICHUSX;
npeajaraTb ~ KpUTEPUU  JUISL  BBIABICHHS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEYUHIL;

e JleNaTh BBIBOJBI C HUCIOIb30BAHUEM 3aKOHOB JIOTHUKH, JE€TyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IMPOBOJUTH  CaMOCTOSATENIBHO  JIOKAa3aTebCTBA  MaTeMaTHYECKHUX
YTBEpPXKJIECHUW  (IpsiMple U OT  MPOTUBHOIO),  BBICTpAauUBaTh
apryMeHTaluio,  NPUBOAUTH  OPUMEpPbl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJbL;

e BbIOMpaTh croco0O peleHus y4eOHOM 3aJauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpPAaTh HauOOJee MNOAXOAAMMU C y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbckne 1eiicTBUS:

e HCIMOJNb30BaTh BOMNPOCHI KaK  HCCIEAOBATEIBCKUI  HMHCTPYMEHT
no3HaHusA; (HOPMYJIUPOBATH BOIPOCH], (PUKCHUPYIOIIME ITPOTUBOPEUHE,
npo0iemMy, yCTaHaBIMBAaTh HCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IMPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCHEPUMEHT,
HCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4ecKOro



0o0beKTa, SIBJICHHUSA, IIPOIIECCA, BBISIBJICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBJICHUSIMU, POIECCAMMU;

CaMOCTOSITEIbHO  (OpMYJIUpOBAaTh  O00OOIIEHHS U  BBIBOJBI MO
pe3ysibTaraM MPOBEAEHHOIO HAOMIIOACHUS, WCCIEAOBAHMS, OLEHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIJIBUTATH
MPEATOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH J€(ULUNATHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIs1 OTBETA
Ha BOIIPOC U JJIsI PELLICHUS 3a]1a4u;

BbIOMpAaTh MH(OpPMALUI0O W3 HMCTOYHUKOB  Pa3jIMYHbIX  THIIOB,
aHAJIM3UPOBATb, CUCTEMATU3UPOBATH 151 WHTEPIIPETUPOBATH
MH(OPMAIUIO PA3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CTPYKTYpPUpPOBaTh HH(OpMALMIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dbopmMax, WILTIOCTPUPOBATh TpaUUIECKH;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMU 1O  CAMOCTOSITENIBHO
c(OPMYIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKamug@Hwle Oelicmseus, o00ecnedusarom
choOpMUPOBAHHOCHIL COYUATILHBIX HABLIKOG 00YUAOUWUXCSL.
Oo0menue:

BOCHIPUHUMAaTh M (OPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS MO XOAY pPELICHUs 3aJadl, KOMMEHTHPOBATh MOJYyYE€HHbIN
pe3yJIbTarT;

B XO0Jl¢ OOCYXJEHHs 3aJaBaThb BOIIPOCHI IO CYLIECTBY OOCYXAaeMOMN
TEMbI, TPOOJIEMBI, PEIIAEMOM 3a/1auu, BbICKA3bIBaTh UEH, HALICJICHHbIC
Ha MOUCK pPEUICHMS; COIMOCTAaBJIATh CBOM CYXJIECHUS C CYXICHUAMU
JPYTUX YYaCTHUKOB JHMAJIOra, OOHApyXUBaTh pa3IUdUM€ U CXOJACTBO
NO3ULUK; B KOPPeKTHOU (opme (opmMysMpoBaTh pa3HOINIACHS, CBOU
BO3paXKECHUS;

NpPEACTaBIATh  pe3yjibTaThl  PEIICHHWs  3aJauyd, SKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Npe3eHTaluh U OCOOEHHOCTEU
ayJIMTOPHUH.

CorpyanunyectBo:

3)

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WMHIUBUIYAIbHOM paOOThl MPHU PELIEHUH y4eOHBIX 3a/1ay; NPUHUMATh
1Heldb COBMECTHOM  JI€ATENbHOCTH, IJJAHUPOBAThb  OPraHU3allio
COBMECTHOM paboOThl, pacHpenesiiaTh BHUIbI PadOT, JOTOBAPUBATHCA,
o0CcyX1aTh TMpOIECcC U pe3yJbTar paldoThl; 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;
y4acTBOBaThb B TPYNIOBBIX (opmax paboTbl (0OCykaeHus, OoOMeH
MHEHHI, «MO3TOBbIE INTYPMb» W WHBIC); BBINOJIHATH CBOKO YacTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMAaH/Ibl; OLIEHMBATh Ka4e€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.
Vuueepcanvnvie  pecynamuenvie  Oeuicmeus, — obecnedusarom

Gopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



COCTABJISITH IUIAH, aJITOPUTM PEILIECHUS 337a4d, BBIOMPATH CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTHPOBATH BApUAHThl PEUIEHUN C Y4YETOM HOBOWU
uH(popMaIuu.

CaMOKOHTPOJIb:

e BIJIQJIETh HABBIKAMM [O3HABAaTEIbHOM pe(IeKCHH KaK OCO3HaHHUS
COBEpIIAEMBIX  JCHUCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yNbTaToOB; BIAAETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PEUICHUS MATEMATUYECKON 3a1a4H;

e TMpPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUH
3a/1a4d, BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, ~ JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBJIECHHBIX
TPYIHOCTEW;

e OLEHUBATH COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSIM, OOBSCHATH
IIPUYMHBI JOCTHKEHUS WM HETOCTHKEHUS PE3YJIbTATOB JIEATEIIBHOCTH,
HaXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

Yurarh U CTPOUTH TAOIUIIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSAMH:  CpeaHEE  apUPMETUUYECKOEe, MEIHaHa,
HauOoJblIee, HAMMEHbIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OrnepupoBaTh MOHATUSIMU: CIIYYaUHBINA KCIIEPUMEHT (OMBIT) U Clly4aliHOE
coObITHE, 3JIEMEHTAPHOE COOBITHE (IJIIEMEHTAPHBIN UCXOM) CIy4YailHOIO ONBITA;
HaXOJUTh BEPOSITHOCTM B ONbITaX C PABHOBO3MOXHBIMHU CIIy4alHBIMU
COOBITHSIMU, HAXOAUTb U CPABHUBATH BEPOSITHOCTU COOBITUH B M3yUYEHHBIX
CIIy4allHBIX SKCIIEPUMEHTAX.

Haxonute u ¢QopmyiupoBaTh COOBITHS: NEpecEYeHHE U OObEIUHEHUE
JAQHHBIX ~ COOBITHH, COOBITHE, TMPOTUBOIOJIOXKHOE JAaHHOMY  COOBITHIO;
N0JIb30BaThCSl AUarpaMMaMu Oisiepa U (OpPMYJIOH CIIOXKEHHUS BEPOSTHOCTEH
P pELICHUU 3a]1a4.

OnepupoBaTh NOHATUSMU:  YCIOBHAs  BEPOSITHOCTh, HE3aBHCHMBbIE
COOBITHSI; HAaxOJWUTh BEPOATHOCTHM C IIOMOIIBIO IMpaBUja YMHOXEHHUA, C
MIOMOIIBIO JIEpEBa CIy4ailHOTO OMbITA.

[TpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSMU: UCHBITAHHE, HE3ABUCUMBIE UCIIBITAHUS, CEpUs
UCIIBITAHWM, ycneX M HeyJaya; HaXOJUThb BEPOSITHOCTH COOBITUHA B CepUHU
HE3aBUCUMBIX HCIBITAHUM JI0 TEpPBOr0 YCIEXa; HaXOIUTh BEPOSTHOCTU
coObITHI B cepuM UcTbITaHUN bepHyu.

OneprpoBaTh MNOHATHAMHU: ClydailHas BEJIMYMHA, pPaCHpEAcIIcHUE
BEPOSITHOCTEH, AUarpaMMa pacipeieieHusl.

11 KVIACC

CpaBHHUBaTh BEPOSITHOCTA 3HAYEHHUM  CIyYaWHOW  BEJIWYUHBI 1O
pacIpeeIeHUIO WIH C IIOMOIIBIO AUArpaMM.

OnepupoBaTh TMOHATHEM MATEMAaTUYECKOTO OXHUJAHWS; MPUBOJIUTH
MIPUMEPBI, KaK MPUMEHAECTCS MATEMAaTUUECKOE OXKUJIAHUE CITYYAWHOW BEJIMYUHBI
HaXOJUTh MaTEMATUYECKOE 0KUIAHUE TIO TAHHOMY PaCIpPEIEICHUIO.



Nwmetp npeacTaBieHye 0 3aKOHE OOJIBIINX YHUCET.
Nmetp npeacTaBieHre 0 HOPMATILHOM PACTIPEIETICHHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
1|

HanmMmeHnoBanune
pa3aesioB U TeM
NMPOrpamMMbI

KoanuecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE (HM(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

[IpencraBienue qaHHBIX
" ornucareiabHas
CTaTUCTHUKA

Crny4aiiHble OTIBITHI 1
CIIy4aliHbI€ COOBITHSI,
OTIBITHI C
PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU
HCXOJIaMH

Omneparu Haj
COOBITHSIMU, CI0KEHUE
BEPOATHOCTEMN

YcnoBHas BEPOSITHOCTD,
JIEPEBO CIIy4alHOIO
omeITa, popmyna
MOJTHOM BEpOSITHOCTU U
HE3aBUCHMOCTD
COOBITUI

DJIEMEHTBI
KOMOMHATOPUKHU




Cepun

OCJIEA0BATENbHBIX 3
HUCTIBITAaHUI
Crny4daifHble BETMYUHBI
U pacnpeieneHust 6
O0600meHue 1
cucTeMaTu3anus 5
3HaHUM

OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMMsbl

KoanuyecTBo yacos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbBIE)
o0pa3oBaTe/bHbIE PeCypChbl

MatemaTtuuyeckoe
0KHUJJaHUE
CIIy4aitHOM
BCIINYHNHBI

Hucnepcus un
CTaHJapTHOE
OTKJIOHEHHE
CIIy4alHOM1
BEJIMUUHBI

3aK0H OONBIINX
qHUcen

HempeprisHbie
ClIy4alHbIE
BEJINYUHBI
(pactipenenenus)

HopmanbsHoe
pacnpezneneHus

[ToBTOpEHUE,
000011IeHNE U
cHCTeMaTH3aIs
3HAHMUHU

19




OBHLIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34







ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne

n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJubHble
padoThI

IIpakTHYeckue
padoThI

Jlara
H3ydeHusl

JIeKTPOHHBbIE
uupposbIe
oOpa3oBaTe/ibHbIE

pecypchbl

[IpencraBnenue
JMAHHBIX C IIOMOIIBIO
TaOJIMII U TUarpaMM

Cpennee
apudmeTnyeckoe,
MeauaHa, HanOoJIbIee
U HauMEHBIIICE
3HAYCHHS, pa3Max,
JCTIEpCHs,
CTaHJIaPTHOE
OTKJIOHCHHUE
YHCIIOBBIX HAOOPOB

Cpennee
apupMeTHIECKOE,
MearaHa, HanooIbIIee
1 HaUMEHBIIIEE
3HAYCHHUS, pa3Max,
aucrepcus,
CTaHJapTHOE
OTKJIOHEHUE




YHUCJIOBBIX HAOOPOB

Cpennee
apu(pMeTHYECKOE,
MeauaHa, HanOoJIbIIee
1 HAUMCHBIICC
3HAYCHHUSI, pa3Max,
TUCTIepCus,
CTaHJIAPTHOE
OTKJIOHCHHE
YUCJIOBBIX HAOOPOB

Cry4aitabie
9KCHEPUMEHTBI
(OTIBITHI) U CITy4alHbIE
COOBITHSI.
DneMeHTapHbIe
coOBITHSA (MCXO/IbI)

BeposiTHOCTB
CITy4alfHOTO COOBITHSI.
BepositHOCTH
COOBITHH B OIBITAX C
PaBHOBO3MO>KHBIMU
3JIeMEHTapHBIMU
COOBITUSIMHA

BeposiTHOCTB
CITy4altHOTO COOBITHSI.
[IpakTuyeckas padora

Onepanuu Haj




COOBITHSIMH:
repeceueHue,
o0beIMHEHnE
COOBITHH,
MIPOTHUBOIIOIOKHBIE
coObITHA. JlMarpaMMbl
Ditnepa

Onepanyu Hajg
COOBITHSAMU:
repeceucHue,
00beIMHEHHE
COOBITHH,
MIPOTHUBOTIOIOKHBIC
coObITHs. JlmarpaMMbl
Ditnepa

10

dopmyIia CIOKEHUS
BEPOATHOCTEM

11

VYcnoBHas
BEPOSITHOCTb.
YMHOXKEHUE
BEPOSITHOCTEH.
epeBo cmydaitHOTO
JKCTIIEPUMEHTA

12

YcnoBHas
BEPOSITHOCT.
YMHOXKEHUE
BEPOSITHOCTEM.




epeBo cmydaitHOTO
JKCTIIEPUMEHTA

13

VYcnoBHas
BEPOSITHOCT.
YMHOKEHUE
BEPOSTHOCTEM.
epeBo cinydaitHOTO
IKCTIEPUMEHTA

14

dopmyJia MOJTHON
BEPOSITHOCTH

15

dopmyiia oJIHON
BEPOSTHOCTH

16

dopmyiia oJIHON
BEPOSTHOCTH.
He3aBucumeie
COOBITHS

17

KonTponbhas pabota

18

KomOunaropnoe
MPaBUIO0 YMHOXKEHUS

19

[TepecranoBku u
(bakTopuan

20

Yucno coueTanuit

21

TpeyroiapHuK
[Tackana. ®opmyna
6unoma Hprotona

22

bunapssIit




CIIyYalHBIN OMBIT
(ucnbITanue), ycnex u
HeyAaya.
HezaBucumeie
ucneitTanus. Cepust
HE3aBUCUMBIX
WCHOBITAaHUI 10
MIEPBOTO ycrexa

23

Cepust HE3aBUCHUMBIX
ucnbiTanuil bepHynu

24

Cepust HE3aBUCHUMBIX
HWCIBITAHHH.
[IpakTuueckas pabora
C HCIIOJIL30BaHUEM
AJICKTPOHHBIX TaOJHUIL

25

CrnydaifHast BeTM4MHA

26

Pacnpenenenue
BEPOSATHOCTEM.
Jwnarpamma
pacupenencHus

27

Cymma u
MIPOU3BEJICHUE
CIIy4aifHbIX BEJTUYMH

28

Cymma u
IIPOU3BE/ICHUE
CIIy4aifHbIX BEJTMYHH




29

[Ipumepsr
pacnpeneneHuii, B ToM
qHCIIe
TEOMETPUUYECKOE U
OMHOMHAIIBHOE

30

[Ipumepsr
pacnpeeneHnii, B ToM
qUCIIe
T€OMETPUUYECKOE U
OMHOMUANIbHOE

31

[ToBTOpEHME,
00o001eHue u
CHUCTEMaTHU3AIIHS
3HAHUI

32

[ToBTOpEHME,
00o001IeHNE U
cucreMarmul3anusa
3HAHUM

33

Hrorosas
KOHTpOJIbHAs paboTa

34

[ToBTOpEHME,
0000111IeHHE
CHUCTEeMaTH3aIus
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Ne

n/
0|

Tema ypoka

KoanuecTBo 4acosB

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3ydeHust

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHME,
000011IeHNE,
CUCTEMaTU3ALMA
3HaHui. CiyyaiiHble
OMBITHI U BEPOATHOCTH
CIIy4aifHbIX COOBITHIA.
Cepun HE3aBUCUMBIX
HCTIBITAHUI

IToBTOpEHHE,
00001I€eHuE,
CUCTEMaTHU3ALIMS
3HaHul. CiiydailHbie
OMBITHI U BEPOSATHOCTH
CITy4alHBIX COOBITHH.
Cepun HE3aBUCUMBIX
VCIIBITAHU I

IToBTOpEHME,
000011IeHHE,
CUCTEMATH3ALHS
3HaHui. CiyyaiiHbie
OIIBITHI U BEPOSITHOCTU




CITy4alHBIX COOBITHH.
Cepun HE3aBUCUMBIX
WCIIBITAaHUI

[ToBTOpEHME,
0000111eHNE,
CUCTEMAaTHU3aLIHs
3HaHui. CinyyaiiHble
OTIBITHI ¥ BEPOSTHOCTH
CITy4alHBIX COOBITUH.
Cepun HE3aBUCHUMBIX
WCTIBITAHUI

IIpumepsl
MIPUMEHEHHUS
MaTeMaTHYECKOTO
OXKUTaHUS
(cTpaxoBaHue,
jotepest)

Marematnueckoe
0’KMJaHUE CYMMBI
CIIyYalHBIX BEJIMYHH

MartemMaTuueckoe
OXXKHIAHHUE
F€OMETPUYECKOTO U
OMHOMHUAIILHOTO
pacnpeneneHunit

Marematnueckoe
OXKHIIaHUE




T€OMETPUUYECKOTO U
OMHOMMAJILHOTO
pacrnpeneneHuit

Hucnepcus u
CTaHIAPTHOE
OTKJIOHEHHE

10

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE

11

Hucnepcun
Te€OMETPUUYECKOTO U
OMHOMHAIIBHOTO
pacnpeneneHus

12

[IpakTnueckas pabora
C UCIOJIb30BAaHUEM
ANEKTPOHHBIX TAOIHIL

13

3aKk0H OOJIBIINX
yucen. BeI0opoyHbIii
METOJI YICCIIENOBaHUMI

14

3aK0H OOJIBIINX
yucen. BeioopouHsbIii
METOJI YICCIICIOBAaHUH

15

[IpakTuyeckas padora
C HCIIOJIL30BaHUEM
AJIEKTPOHHBIX TaOIHUIL

16

Hrorosas




KOHTpOJIbHas paboTa

17

[Ipumepsl
HENPEPBIBHBIX
CIIyYaiHBIX BEJIMYHH.
OyHKIUSA [TIOTHOCTH
pacrpeneieHus.
PaBHOMEepHOE
pacrpeneneHre u ero
CBOMCTBA

18

IIpumepsl
HENPEPBIBHBIX
CIIyYaiHBIX BEJIMYHH.
OyHKIUSA [TTIOTHOCTH
pacrpeneieHus.
PaBHOMepHOE
pacipeneneHne u ero
CBOMCTBA

19

3anauu, IpUBOIAIINE
K HOpMaJIbHOMY
pacIpeneneHuro.
OyHKIUS [TTIOTHOCTH
U CBOICTBA
HOPMAaJIbHOTO
pacrpeneneHus

20

[IpakTnueckas pabora
C MCIIOJIb30BaHUEM
AJIEKTPOHHBIX TaOIHUIL




21

[ToBTOpEHME,
000011IcHIE U
CHCTEeMaTH3aIHs
3HAHUIM.
OmnucarenpHas
CTaTUCTHKA

22

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTHU3aIlH
3HAHUM.
OnucarenbHas
CTaTUCTHKA

23

[ToBTOpEHME,
000011IcHIE U
cHUCTEMaTH3aIus
3HaHui. OTBITEI C
PaBHOBO3MOKHBIMU
AJIEMEHTaPHBIMU
COOBITUSIMU

24

[ToBTOpEHME,
000011IcHIE U
cHUCTEMaTH3aIs
3HaHui. OTBITEI C
PaBHOBO3MOKHBIMU
AJIEMEHTaPHBIMU
COOBITUSIMU

25

[ToBTOpEHME,




000011IeHE U
cHUcTeMaTu3aIus
3HaHuM. Berancnenme
BEPOATHOCTEMN
COOBITHH C
MIPUMECHECHUEM
dhopmyn u
rpagu4IecKux METOIOB
(xoopauHaTHas
npsimasi, 1epeBo,
nuarpamma Ditiepa)

26

[ToBTOpEHME,
000011IeHE U
CHCTEMATHU3aIlHU
3HaHui. Beruuciaenue
BEPOSATHOCTEU
COOBITHH C
MIPUMEHEHHUEM
dhopmyn u
rpadUYECKUX METO/I0B
(xoopauHaTHas
npsimMasi, 1€peBo,
nuarpamma Jitiepa)

27

[ToBTOpEHME,
00001IeHHE U
CHCTEeMaTH3aIus
3HaHUM. Beruncienue




BEPOATHOCTEM
coObITHH C
MIPUMEHEHHUEM
dbopmyn u
rpadUyecKux METO/I0B
(xoopauHaTHas
npsiMasi, 1epeBo,
nuarpaMma Disepa)

28

[ToBTOpEHME,
00001IeHHe 1
CHCTEMAaTHU3aIH
3HaHuM. Beruncnenme
BEPOATHOCTEM
COOBITHH C
MIPUMEHEHUEM
dbopmyn u
rpagu4IecKux METOIOB
(xoopauHaTHas
npsmasi, 1epeBo,
nuarpamma Jiiepa)

29

IToBTOpEHHE,
o0o01eHue u
CUCTEMaTHU3ALIM
3HaHul. CiiydaiiHbie
BEJINYUHBI U
pacnpeneneHus

30

[ToBTOpEHME,




00001IeHNE 1
cucreMarul3anus
3HaHul. Ciiy4aiiHbie
BCIIMYUHBI U
pacnpeseneHus

31

[ToBTOpEHME,
00o011eHNe 1
CUCTEeMaTH3alUs
3HAHWM.
Marematnyeckoe
0’KMJIaHUE CITy4allHON
BEJIMYMHBI

32

[ToBTOpEHME,
00o011eHNe 1
CUCTEeMaTH3alLUs
3HAHWM.
Marematnyeckoe
0’KHMJIaHUE CITy4alHON
BEJIMYMHBI

33

Hrorosas
KOHTpOJIbHasA paboTa

34

IToBTOpEHUE,
00o011eHNe 1
CHUCTEMATHU3al A
3HaAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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