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PABOYASA ITPOT'PAMMA

Ipeamer (kypc) MaremaTtuka. AJiredpa M __HayajJa MATEeMAaTH4YeCKOI0 aHAJIM3A.
Yriy0/1eHHbIH YPOBEHb.

Kiace 10-11 kiaccor

OO01ee KOJIMYECTBO YacoB 1Mo yueOHoMmy muiany 272 gaca: B 10 xmacce — 136 gacoB (4 daca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEJIEIIO).

CocraBnena B coorBercTBUu ¢ PDenepanbHoil paboueil mporpammoil mo «AnreOpa u Havana
MaTEeMaTHYECKOT0 aHaln3a. YTIyOJIeHHbI YPOBEHbY.

VYuebnuku: Maremaruka: anrebpa U Hayajga MaTeMaTHYECKOTO aHalin3a, reoMeTpus. Anredpa u
Hayajna Matematuyeckoro ananusa: 10-11-e kmaccel: 6a30BbIi U yriyoneHHslid yposuu: L. A.
Amumos, 10. M. Komsrun, M. B. TkauéBa u ap. — 12e u3n., crep. — Mocksa: [Ipocsemienne,
2024.

IIpeamer (kypc) I'eomerpus. Yriay0/aeHHbIH YPOBEHb.

Kinace 10-11 knaccer

OO6m1ee KoJIMYECTBO YacoB 1Mo yueOHomy miany 204 gaca: B 10 kiacce — 102 yaca (3 gyaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).

Cocrasnena B cootBeTcTBUM ¢ DenepanbHOi pabouelt mporpammoit «I'eomeTpus. YTiayOneHHbII
YPOBEHB.

VYyeOHnuku: MaremaTtuka: ainredpa u Hauyaja MaTeMAaTUYECKOro aHalu3a, reomeTpus. ['eomeTpus.
10-11 xmaccel: yuel. /uig obmeoOpa3oBaT. opranuzanuil: 6a3zossiit u yrayos. ypoau / JI.C.
AranacsiH, B.®. Byry3os, C.b. Kagomres, 3.I" [To3nsix, JI.C. Kucunésa — 10-e u3n., crep. — M.:
[Ipocsemenue, 2022.

Hpeamer (kypc) Martemaruka. BeposTHOCTh U cTaTUCTHKA. ba30Bblii YPOBEHb.

Kinace 10-11 knaccbr

OO01Iee KOJIMYECTBO YacoB MO ydeOHOMY miaHy 68 gacos: B 10 kimacce — 34 uvaca (1 gac B
Henento), B 11 kitacce — 34 gaca (1 yac B Heeunio).

CocraBnena B coorBercTBUM C DenepanbHON pabodeit mnporpammoil  «BeposTHOCTH U
CTaTUCTUKA. ba30BBIi1 yPOBEHB.

VYyeOnuku: Matemaruka: aaredpa U Hadajla MaTeMaTHYECKOT0 aHallM3a, TeoMeTpust. Anredpa u
Havana Matematuuyeckoro aHanusa: 10-11-e kmaccel: 6a30BbIi U yriyoneHHsld ypoBHu: L. A.
Amumos, 10. M. Komsrun, M. B. Tkau€sa u ap. — 12e u3na., crep. — Mocksa: IIpocsemenne,
2024.
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AJiredpa ¥ Ha4YaJ1a MATEMATHYECKOI0 AaHAIU3A. YTI1y0JeHHbI YPOBEHb.
MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B IPOTpaMMe CpPeIHEro o0Imero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUJICHUE O0yYaloMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOy4arolluecs OBJIaJI€BaloOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havyall MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIMOJIb30BaTh WX JUIs JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIIUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUpPYET
KpEaTUBHOE U KPUTHUYECKOE MBIITUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanu3a» oOydYaroUIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PEasIbHbIX CUTYaIluH,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEIHICHWM, 3HAKOMSTCS C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTUYECKUMH OTKPHITHSMHU U UX aBTOpPaMH.

VYyebHblli Kypc 00JaZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NeATEIbHOCTH, TpeOyromed NpOoJOJKUTEIbHOM KOHLUEHTpAUd BHUMAaHUA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Ainredpa W Hadajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIENYIOUIUE COAepKATEIbHO-METOAUYeCKue TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTU4YeCcKoro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha MPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero odpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM aIllapaToM, y HUX IOCJIEI0BATENbHO (pOpMUpYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOXKECTBAa HATypajbHBIX, IENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCeN, 0coOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHIE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS JUIsl PEIeHUs pa3IuYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSL.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPABEHCTB MW CHUCTEM, a TakKXke 3anad,
colepKalmx mnapamerpsl. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, IPU PELIEHUH IPUKIATHBIX
3a]a4 U 3aJa4 Ha HAXOKJIEHUE HanOOJBIIMX U HAUMEHBUIMX 3HAYEHUH (PyHKLUU.
Jannast copepkarenbHasi IMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUM



BBIMIOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PALUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,
COJEpKaINX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JaJbHEWIIEEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToquuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
NPEIMETOB U PEATbHOW XU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIOE BHUMaHUE
ynensiercs: pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid U ciaoBecHoOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKHUX, TAK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIHMA, OMPEAeNsiaTh HX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied pealbHbIX CHUTYallUid,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTo, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUM pPAclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

ConepxkaTenpHO-MeTOANYECKast TMHUSA «MHOXKECTBAa U JIOTHUKa)» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecko Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYpPC LIKOJIBHOW MAaTEMATHKHU



U TIpeaiaraloT Hau0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMINA BCE DPa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTHYECKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyalluii, WCCJIENOBAaHUS DJTUX MOJENEeH C MOMOIIBI0 amnmapara anreOpsl u
MaTEeMaTU4YeCKOTO aHajli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOro Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaAHbIX 3anad. [lpu
pElIEHUN  pEabHbIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTUYECKOTO aHATTU3a.

Ha u3ydenue yueOHOro kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIM3a
otBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henenro), B 11 kimacce —
136 yacoB (4 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U peaqbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTIJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMOHaAJIBHBIM IIOKa3aTeJleM M €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelleHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOroOwieHbl OT OAHOW TmepeMeHHoW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEILICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJIbI perieHus

Jorapu(pMUYECKUX YpaBHEHUH.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHblE (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCAaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yowiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOrpeCcCrr. JINHENHBIN U 3KCIOHEHINAIBHBINA POCT. Uucino e. @opmyia ClI0KHBIX
NpoUEeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapakTepa.

HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHMOTOTHI
rpajuxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMeTPUIECKUA 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpom3BogHass  cymMBlI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO —ammapaTta s
ONKCAaHUSl pealbHbIX IPOLECCOB U SBJICHUM, MPHU PELICHUH 3a1ad U3 APYTux
y4€OHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypansnbie u nensle uncna. [IpumeHeHne NMpU3HAKOB JEIMMOCTH LIEJIBIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYecKHe omnepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIU4HbIX O00JacTeld HayKd M peaJbHOU
YKA3HU, HTHTEPITPETALMS IMOJTYYEHHBIX PE3YIbTATOB.

DyHKUMM U TPaPUKH



I'paduk xommozunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs] ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUMH SIS KMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aady U3 JPYTUX YYEOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Havana maTeMaTH4eCKOr0 aHAJIU3A

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pEUIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIeHUs CKOPOCTH W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Hoetotona-JleiiOnuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumeps! pemennii mudPpepeHIranbHbIX ypaBHeHuH. MaTeMaTudeckoe
MOJIEJIMPOBAHUE PEATIbHBIX MPOLIECCOB C MOMOIIbIO AU(dhepeHInaTbHBIX
YpPaBHEHUM.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  OOINecTBa,  MNPEACTaBIEHUE O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aMMOJICUCTBOBATh C COIHAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C WX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:



c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKIMaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIBHOCTBIO YYEHOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyIIEro;

4) 3CTEeTUYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUH, pacCy ACHUIN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUuyeCcKoMy  OOpa3oBaHUIO WU
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATIbHO-D)KOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMATBLHOMN
CpeIlbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, TIMOHUMAaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl YeIOBEUYECKOW esITeNIbHOCTH, HTaroB €€
pa3BUTHS W 3HAYUMOCTU JUISl Pa3BUTUA LMBWIW3ALUW, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypOll KaK CpPEJCTBOM IO3HAHHS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMs /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATh  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MPEAJiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIL;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXOMAIUM C  y4éToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (hOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro 00bEKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIONCHUS, HCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIaTh
MPENOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JAe(UIIMTHEI MHPOPMAIIUU, TAHHBIX, HEOOXOAMUMBIX JJII OTBETA HA
BOIIPOC U JJIsI PEILLICHUS 3a]1a4u;



BBIOMpaTh HH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIUIO Pa3IMYHBIX BHIOB H
dbopm mpeacTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3IMuHBIX (POopMax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar,

B X0Ji€ 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEOBAHUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BBIOMPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIA HHTEJICKT:

BIIaJICTh ~ HaBBIKAMH  IIO3HABATEIBHON  peduiekcuMm  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECThH
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TIpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEIICHUN 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATHh MPUUUHBI
JIOCTUKEHUS UM HEJOCTHUKEHUS PE3YJIbTAaTOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL IIeIb COBMECTHOU
JIEATEIIbHOCTH, IUIAHUPOBATh OPTraHU3AlMI0 COBMECTHOM pabOThl, pacrnpeneisith
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» M HHBIC), BBIIOJIHATH CBOIO 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUECKOTIO aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TNPOLEHTbI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
PALMOHAIIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JECHCTBUTEIIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIIeHUs MPUKIAJHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSATH NPUOIMKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTJIECHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh IOHATHUEM: CTENEHb C MLEeJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIECHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATypajbHOM
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAlMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JCCATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX ypPAaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOMH,
MHOTOYWJIEH ¢ MLeJbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEHMEe MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENENUTEdb MaTpUllbl 2 X 2 U €ro TEeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAenuTess 2 X 2 s BBIYUCICHUS €ro 3HA4YeHMS,
OPUMEHATh ONPEAEIUTENN JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJIMPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
WHTEPHPETUPOBATh NIOJyYCHHBIN PE3YJIBTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COEPKAIINX CTENEHH C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa norapumMoB JUISI npeodpazoBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKEHUM;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha $S3bIKE anreOpbl, COCTABISATH
BBIDOKEHUSI, ypAaBHEHMs, HEPAaBEHCTBA 1O YCJIOBHMIO 3aJayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKHU:

cBOOOIHO ONEpPUPOBaTh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMOO3UIMUSA GYyHKUUNA, Trpaduk QyHKIUH,
BBITIOJIHATDH 3JIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PyHKIUH;

CcBOOOIHO OIEpUPOBaTh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MOHATHSIMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanueckue (PyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbl (yHKIMM, HaumOojblllee M HaUMEHblee 3HaueHue (YHKIUU Ha
IIPOMEKYTKE;



cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (QYHKIMHM C HATYpPaJbHBIM U IEJIbIM
nokasarenemM, rpaguk KOpHs N-0il CTemeHH Kak (PyHKIHUHU OOpaTHOW CTENEHU C
HaTypaJbHBIM I10Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(GYHKIUH, BBITIOTHATH JIEMEHTAPHOE MCCIIEA0BAaHUE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTellbHAs M JiorapupMuyeckas
(GYHKIMM, UX CBOMCTBA M TrpaUKH, MCIONB30BaThb MX TpadUKHU ISl PELICHMS
YPaBHCHUM;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA i1 MCCIEJAOBAHMS IPOLIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIPAXaTh (HOPMYJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana mareMaTH4ecKOro aHajmsa:

CBOOOJHO OMNEPHUPOBATh MOHATHAMU: apuMeTHdecKass U TeOMeTpUYecKas
nporpeccusi, 06CKOHEYHO yObIBarOI[asi FeOMETpUYECKasl POrpeccusi, TMHEHHBIN 1
HKCIOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MOCIIE0BATEIILHOCTD, CIIOCOOBI 3a/1aHUs
NIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEAOBATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlM3a KakK aHalIu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ~OMNEPUPOBATH MOHATUSMHU: HENpPEpPbIBHbIE (PYHKUIUU, TOUYKH
paspsiBa rpaduka GyHKIMN, aCUMIITOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpUpoOBaTh MOHATHEM: (GYHKIUsS, HENpepbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIUH AJI PELICHUS 3a/aY;

CBOOOJHO OINEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKUIMH, KacaTellbHas K TpaduKy QyHKINY;

BBIYKCIIATh [TPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMU
IByX (DYHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUI U (PU3MYECKUN CMBICT MPOU3BOJHOM st
peuieHus 3aaay.

MHoKecTBa M JIOTHKA:

CBOOOJIHO  OMNEpUpPOBaTh  TMOHSATHUSIMU:  MHOXECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyuisl ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELIEHUHN 33]1a4 U3 IPYTUX y4E€OHBIX PEAMETOB;



CcBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOr0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIbHBIE
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydyarolmuics TOJYYUT CIEIYIOLIUE
MpeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMAaTUYECKOIO aHaIU3a»:

Yucia ¥ BIYMCJICHUSA:

CBOOOJHO OMEpUPOBATh TMOHATUSIMHU: HATypalbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeN ISl pEeLICHHs 3a1a4, IPUMEHSTh
anroput™ EBKknmnna;

CBOOOJHO ONEPUPOBATH IOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UI[MOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKON (POpME, BBIMOJHATH ApUPMETHUECKUE ONEpalii ¢ HUMHU U
M300paKkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYILECTBISITh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOxoaumble  (OPMYJIBl  JJII  pPELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh MOHATHSAMH: CUCTEMAa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHAJIbHbIE, UppalMOHaIbHBIE, MOKa3aTeIIbHbIE,
jgorapuMuyeckue UM TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
CoZieprKallie MOIYJIM U IIapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JJI PElIeHHs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ alureOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM armmapara anreopsl,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.

DyHKUMM U TPaPuKu:



CTpOUTHh TpaduKU KOMMIO3UIMU (YHKIHH C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJMHATHOM IUIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
byHKIINN;

OPUMEHATh (QYHKIMH JJI1 MOJCIHUPOBAHUS M HUCCIECIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havyasa MmaTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh NPOU3BOIHYIO JUISl UCCIIEI0BaHUS (DYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAMOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPBHIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIYYlIero pPEIICHUS B
OPUKIAJAHBIX, B TOM YHCIE€ COLUMAIbHO-DKOHOMHMYECKHMX, 3ajadax, i
ONpEJENECHUs] CKOPOCTM W YCKOPEHHs MpoLecca, 3aJaHHOro (GopMmysion wiu
rpapuKoMm;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAaXOJUTh MEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH U BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO UHTETPaa;

UMETh MPEJCTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpUMEpPE
coctaByieHus T PepeHINaIbHBIX YPaBHEHUN;

pemaTh NMPUKIAAHBIE 33Ja4M, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypenr

MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.

Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1

HepaBeHCTBa. CUCTEMBI IMHEUHBIX

YpaBHEHUU

Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1

[eJIBIM TIOKa3aTesieM

Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1

WppatnmonansHble ypaBHEHUS

[TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1

ypaBHEHUS

Jlorapudmuueckast pyHKIUS. 18 1

Jlorapudmuueckue ypaBHEHUS

TpuronomeTpuueckue BIpaXKEHUS U 29 1

ypaBHEHUs

[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1

HenpepsiBable pynkiuu. [IponszBoanas 20

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL 5 )

3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 UppanmonansHele, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
) KomrnekcHele yncna 10 1
6 HatypanbHble u 1esnbie uncna 10
CucreMbl panoHATBHBIX, HPPAMOHATBEHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaeusie  Ipakrueckue il?»y‘lel-ll/lﬂ :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypenr
1 MHOXeCTBO, Onepariiy HaJi MHOYKECTBAMH H 1
HX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JaJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE IPOOH
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1
NePUOANYECKHE TPOOH
5 [Ipumenenue npoOeii ¥ IPOLIEHTOB ISt 1
penieHust MPUKIAIHBIX 3324
5 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
penieHust MPUKIAIHBIX 33124
3 JlelicTBUTEeNbHBIE YHCIIa. PallioHaIbHbBIE U 1
MPpALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEMCTBUTEIIbHEIMH YK CIaMHU
10 Moaynb A€HCTBUTENBHOTO YUCTIA U €T0 1




CBOMCTBA

11

12

13

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABHUJIA
OKpYTJICHUS, TPUKUIKA U OLICHKA Pe3yJIbTaTa
BBIYUCIICHUN

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHUS LENbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPABCHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouUI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsb! ¢ LeIbIMU KO3 PUITMEHTaMH.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Omnpenenurens MaTpuiel 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS




21

[Ipumenenue onpeaenutens AJist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUU

22

23

24

Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponbnas padora: "Pannonanbuble

ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITUH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIUI

26

27

I'paduk QyHkuuu. daemMeHTapHbIC
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud pynkuun. Hynu ¢yHkmm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYECHNE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

SJ'ICMCHTapHOC HCCJIICAOBAHUC U ITIOCTPOCHUC

rpaduKoB 3TUX QYHKIUN




3JI€MCHTapHOC HCCJIICIOBAHUC U ITOCTPOCHUC

32 -
rpaduKoB 3TUX QYHKIIUHA

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens C 1esbIM IOKa3zareneM. buaom
HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 KonTtponpnas pabdora: "Crenennast pyHKIHS.
E€ cBoiicTBa u rpaduk”

37 ApudmeTndeckuii KOpeHb HATYpaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXkKAaIINX CTENIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHHs. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
ypaBHEHUH
Uppannonansueie ypaBHeHus. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

44 Uppannonanbueie ypaBHeHus. OCHOBHBIE




METO/Ibl PEIICHUS UpPALlMOHATBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UppalMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUT
UPpaLMOHATIbHBIX YPABHEHUM
CaoticTBa u rpaduK KOpHsI N-OW CTENEeHH KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKaszaresieM
CaoticTBa u rpaduK KOpHsI N-Oi CTENEHH KaK

50 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKaszaresieM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk

o1 KOpHs N-o¥ creneHu. MppannoHansHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CTeneHb C pallMOHAIBLHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

55 [ToxazarenbHast pyHKIIMS, €€ CBOWCTBA U

rpaduk




Hcnonp3oBanue rpaduka QyHKINM 115

56 . 1
peleHNs ypaBHEHUH

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I

58 [Toka3arenbHble ypaBHeHMs. OCHOBHBIE 1
METO/IbI pEIIEHUs T0KA3aTEeNIbHBIX YpaBHEHHH

59 [loka3arenbHble ypaBHeHUs. OCHOBHbIE 1
METO/IbI pEIIEHUs T0KA3aTEeNIbHBIX YpaBHEHHH

60 [lokasarenbHble ypaBHEeHUsA. OCHOBHbIE 1
METO/IBI pEIICHUS TOKA3aTeIbHBIX YpaBHEHHH

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTa norapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JlecaTH4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMBbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQmbl

69 [IpeobpazoBanue BEIpaKEHHIA, COACPIKAIIX 1
J0rapuQmbl

70 Jlorapudmuueckas pyHKuuUsA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckast hpyHKIMA, €€ CBOMCTBA U 1

3




rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

72 peueHus ypaBHEHU I

73 Hcnonp3oBanue Fpaibldl(a byHKIMM 1715
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUN
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHT€HC




YHCIIOBOI'O ApT'yMEHTA

Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpesieNIeHue TPUTOHOMETPUIECKHX (DYHKITUI 1
YHICIIOBOTO apryMEHTa
TpuronomeTrpuyueckast OKpyKHOCTb,

85 ompeieJICHuEe TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHICIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

96 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHA 1

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

100 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1




KonTtponbHas padora: "Tpuronomerpuyeckue

101 BBIPOKECHHS M TPUTOHOMETPUUICCKHE
ypaBHEeHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

102 nocjienoBarenbHOCTe. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE M OTPAHUYCHHBIC

103 MOCIIeI0BATEIBHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 ['eomeTrpuueckas nporpeccust

106 beckoneyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CymMa 6eckoHEeuHO yObIBaroIei
FeOMETPHUECKON MPOTrPECCHH

108 JIMHENHBIN ¥ SKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyia CI0XKHBIX TPOLIEHTOB

110 Hcnonp3oBaHne MPOTPEeCCHy IS PEUICHUS
peabHBIX 33a]a4 MPUKIIAJHOTO XapaKTepa

111 KonTponsnas pabora: "[locnenoBarenbHoctu
U nporpeccun”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha




OTpe3Ke

CgoiicTBa GYHKIIUIA HETIPEPHIBHBIX Ha

115
OTpe3Ke

116 MeToa MHTEpBAJIOB ISl pEIICHUST HEPAaBEHCTB

117 Meron MHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB

118 MeToa MHTEpBAJIOB ISl pEIICHUST HEPAaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [TpuMmeHeHne CBOMCTB HEMIPEPHIBHBIX
GYHKIUH U1 perieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Ornpezenienne, reOMETPUUECKHI CMBICT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIIIHN

125 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

128 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

129 [Tpou3BoHAS CYMMBI, TPON3BEICHHS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,




YaCTHOTO ¥ KOMITO3HUIIUU (DYHKITUI
131 Kontposbnas padora: "[IpousBognas” 1 1
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui: "Oyukiun"
134 HroroBast kKoHTpoIbHAs paboTa
135 Hrorosas KoHTpoOJIbHAS paboTa
136 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS 1
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJTACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxtuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoThI pecypen
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
3 [TpumeHeHre TPOM3BOTHON K UCCIIEIOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAaHHIO 1
GbyHKINUH HAa MOHOTOHHOCTB M OKCTPEMYMBI
HaxoxxneHne HarOobIIero 1 HAMMEHbIIETO
7 3HAa4YeHHUs1 HeTIpephIBHOHN PyHKIIMM Ha 1
OTpe3Ke
HaxoxxneHne HanOobIIero 1 HAMMEHbIIETO
8 3HAa4YeHHUs1 HeTIpephIBHOHN PyHKIIMM Ha 1
OTpE3Ke
Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO
9 3HAYEHUS HeNpPEepbIBHOM (PyHKIMU Ha 1
OTpE3Ke




10

Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEePbIBHOM (PyHKUIMU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

12

13

14

Haxoxxnenne HanOoIbIIero 1 HAUMEHBIIETO
3HA4YEeHUs1 HETPEPHIBHON (PYHKIMH Ha
OTpe3Ke

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HaXOXKACHUA
HaWJIy4qlIero pCuICHUA B IIPUKIIAHBIX
3agadax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HaXOXKACHUA

HaWJIy4qlIero pCuICHUA B IIPUKIIAHBIX
3aJadax

15

[Ipumenenne nponu3BOIHOM ISt
onpeJieJIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOpMYIIOi UITH
rpaduKoM

16

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyson Ui
rpaduKom

17
18

Komnozunus ¢pyHkimit

Komnozunus GyHkiumit

19
20

Komnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUI Ha

N R




KOOPAMHATHOW INIOCKOCTH

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

21 KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas pabdota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnuid CMBICI
UHTErpana

97 Breruucnenue onpenenéHHOro MHTErpaa mno
dbopmyiie Hetotona-Jlelioamma

08 Brruucnenue onpenenéHHOro MHTErpaa mno
dbopmyne Hetotona-Jleitouuia

29 [IpumeHeHue nHTerpana s HaxoXKIACHUS
iouaiel IIoCKUx Guryp

30 [IpuMeHeHue uHTErpaia Jisi HaXOXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii uddepeHnnaITbHbIX
ypaBHEHUH

32 [Ipumeps! pemenuit quddepeHnnaIbHbIX
YpaBHEHUI

33 MatemaTuueckoe MOJEINPOBAHUE PEATIBHBIX

MIPOIIECCOB C MOMOILBIO AU(PepeHIInaTbHBIX




YpaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u

34 |
HHTErpal

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpauKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

39 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB

45 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB




46

PelreHne TpUroHOMETPUYECKUX HEPABEHCTB

47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEUICHUS TTOKAa3aTEIbHBIX
HEPABCHCTB

50 OCHOBHBIE METO/IbI pEIIECHUS IMOKAa3aTEIbHBIX
HEPABCHCTB

51 OCHOBHBIE METOJIbI PEIICHUS MTOKa3aTeIbHbIX
HEPaBCHCTB

59 OCHOBHBIE METOBI PEIICHUS TTOKAa3aTSILHBIX
HEPABCHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
orapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UppaIllMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS

HppalluOHAJILHBIX HCPABCHCTB




OcHoBHBIC MCTObI pCHICHUS

00 UppalnoHaIbHBIX HEPABEHCTB

61 I'paduueckue METOIbI PELICHUS
UppalMOHABHBIX YPaBHEHHHA

62 I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHUH

63 I'paduueckue METOIbI pELICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIbI pELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX ypaBHEHUN

66 I'padrueckue METOIbI pEeLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue METOIbI pEeLICHHUS
norapuMUIECKUX HEPABEHCTB
I'paduueckue MeToIb! peLIeHus

68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pELICHUS

69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peLICHUS

70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71 I'paduueckue METOIBI peIICHUS

MOKa3aTeIbHBIX U JOrapu(pMUIecKux




HEPABEHCTB

Kontponbnas padota: "UpparnmonaibHbie,

72 MoKa3aTeabHbIE U JJorapudMudeckue
HepaBeHCTBa"
KomrmiekcHbie uncia. Anredpanyeckas v

73 TPUTOHOMETpUYECKast (POpPMBbI 3amucu
KOMILJIEKCHOT'O YHUCIIa
KomrmiekcHbie uncia. Anredpanyeckas u

74 TpUTOHOMETpUYECKast (POpPMBbI 3amucu
KOMIIJIEKCHOT'O YHCIIa

75 Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAWHATHOM TNIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYecKUX U reOMETPHIECKUX
3a1a4

82 KonTponbnas pabora: "KomiuiekcHbie

gucia"




83

HarypanbsHsle u niensie yucia

84 HarypanbHble u 11enpie yucia

85 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH HEIIBIX
qHUCe

86 [TpuMeHeHHEe TPU3HAKOB JAETUMOCTH IIENIBIX
qucen

87 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH HEIIBIX
yucen: HOJl u HOK

88 [IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIBIX
yucen: HOJl u HOK

89 [IpuMeHeHHE TPU3HAKOB JICTUMOCTH IIEJTBIX
9HCEeIl: OCTATKH 110 MOIYITIO

90 [IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIBIX
YHCell: OCTaTKU MO0 MOAYITIO
[TpuMeHeHHE TPU3HAKOB JCITUMOCTH IIEITBIX

91 yucen: anroput™ EBKiIuaa s pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbnas pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U

COBOKYITHOCTEN PallMOHAJIbHBIX YPaBHEHUN




OCHOBHBIE METOBI PEUICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIriOHATbHBIX
ypaBHEHUU

97 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPABHECHUI

08 OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPAaBHECHUIN

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIC METO/Ibl PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HH, UHTEPIPETALNS TTOTYICHHBIX
pe3yIbTaToB

[IpuMeHeHne cuCTeM K pEeLIEHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U peaslbHON
KU3HH, HHTEPIPETALHNS TTOTYICHHBIX
pe3yIbTaToB

[TpuMeHeHre HEPaBEHCTB K PEIICHHUTO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nM4HBIX 001acTeil HAYKH U peabHOM
’KU3HU, HHTEPIPETAIHS TTOTY4CHHBIX
pE3yJIbTaToB




KonTponbnas pabora: "CrucreMbl
palMoHAIBHBIX, UPPAIIMOHATIBLHBIX

104 MOKa3aTeIbHBIX U JorapupMUuecKux
ypaBHEHU"

105 PannoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PannoHanpHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppanmonansHble ypaBHEHUs, HEPABEHCTBA
C rmapamMeTpamMu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 [Toka3zaTenbpHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CHCTEMBI C TTapaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C rmapamMeTpamMu

113 Jlorapugmuueckue cuCTEMbI ¢ TapaMeTpamMu

114 Tpuronomerpruyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruueckre HEPaBeHCTBA C
napameTpamu

116 TpuroHomerpudeckrue CUCTEMBI C
napameTpamu
ITocTpoenue u uccienoBaHue

117 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
napameTpamu

118 [TocTpoenue u ncciaenoBanme




MaTeMaTUYeCKUX MOJIENIEeH peaabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI ¢
rnapameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[eHeﬁ PCATIBbHBIX

119 CUTYAallUil C IIOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 Kontponbnas pabora: "3anaun ¢
napamerpamu”

121 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS
3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus"

123 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIHS
3HaHui: "HepaBeHncrsa"

125 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "HepaBeHncrsa"

126 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alUs
3HaHuii: "HepaBencrna"

127 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL

3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"




[ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIlUs

130 - 1
3HaHuii: "MHTEerpan u ero npuMenenue"
131 [ToBTOpeHME, 006001IEHNE, CHCTEMAaTH3aIlUs 1
3HaHui: "Oynkun"
132 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3 AL 1
3HaHui: "OyHkun"
133 [ToBTOpeHME, 06001IIeHNE, CHCTEMAaTH3 Al 1
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAS paboTa
135 HroroBas koHTposIbHAs paboTa 1 1
136 HOBTOPGHI/I@, 00001eHNEe, CUCTEMAaTH3AIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTb NOHATUSAMM: pPALMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U IECATHUYHAs 1pOOb, IPOLICHTHI
12 Bemonaate  apudmernyeckne — Onepamdd  C  pPAlMOHATIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BbinonHATe npubamkEHHBIE BBIYUCICHUS, UCIIOIB3Ysl IPaBUIIa OKPYTJICHUS,
' JieNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh HNOHATHSMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHas
14 dopma 3amMcu AECHCTBUTEIBHOIO 4YHCIA, KOPEHb HATypaJlbHOM CTENEHH;
' UCIOJIb30BaTh MOAXOJANIIYI0 (OpMY 3aIUCH JAECHCTBUTEIbHBIX YHCEN UL
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBarh MOHATUSAMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, LENOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BeimonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U peraTh
' TPUTOHOMETPHUUYECKUE YPAaBHEHUS
BeImonHATE 1peoOpa3oBaHus LENBIX, PAMOHAIBHBIX M HPPAIMOHATBHBIX
2.3 BBIDQKEHUI W pemaTh OCHOBHBIE THIBI IENBIX, PAIlMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB
94 [IpuMeHsTH ypaBHEHUS M HEPAaBEHCTBA JUIA PELICHHS MaTeMaTHYeCKHUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKH U pealbHOM KU3HU
MogenupoBaTh peajbHblE CHUTYalldd Ha S3bIKe aireOpbl, COCTaBIAThH
2.5 BBIP)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HCCIIEAOBATh
MOCTPOCHHbIE MOJIENIU C UCTIOIB30BAaHUEM allapara ajareopsl
3 OyHKIMY 1 TpadUKU
OnepupoBaTb MOHATUAMH: (PYHKIHS, cIOCOOBI 3agaHus (QYHKIIMH, 00JIaCTh
3.1 omnpezeNeHuss M MHOXKECTBO 3HadeHMM ¢GyHKuuu, rpaduk (QyHKIUH,
B3aUMHO OOpaTHbIC (PYHKITUH
3.2 OnepupoBaTb MOHATHAMH: UYETHOCTH M HEYETHOCTh (YHKIMH, HYIH

(byHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA




3.3

Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHus ypaBHeHUN

Ctpouth 1 ynTaTh rpaduKu JUHEHHON (PYHKIIUHU, KBAIPATHIHON (YHKIIHH,

34 CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Wcnonb3oBare rpaduku (GyHKOUHA JJIS1 WCCIIECAOBAHHUS IPOIECCOB H
35 3aBUCUMOCTECH TpU pEIICHWH 33Ja4 W3 JIPYIHX YYEOHBIX MPEIMETOB U
peabHOM JKU3HU, BBIPAXKATh (hOPMYJIaMU 3aBUCUMOCTH MEX/Ty BETHUYNHAMH
4 Hauana matemaTu4eckoro aHaausa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBHOCTh, apudMeTHdeckas W
' reOMeTpPHYECKas IPOTPECCHH
42 OnepupoBaTh TOHATHUSMHU: OECKOHEYHO YyOBIBAaOIIasi TeOMETpUYecKast
' nporpeccusi, CyMMa 0ECKOHEYHO YOBIBAOIIEH reOMETPUIECKOI MPOrpeccHu
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWMCTBA IMMOCIECNOBATEIBHOCTE M MPOTPECCHHA IS
' pelICHHS PeabHbBIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar Ui OINHCaHUs
5.2 peabHBIX TPOIIECCOB U SBJICHHUM, IIPH PEIICHUU 3a]1a4 U3 JPYTUX y4eOHBIX
PEMETOB
5.3 OnepupoBaTh  MOHATUSIMH:  ONpEAEICHHE,  TeopeMa,  CIIE/ACTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPAEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna ¥ BIYUCICHUS
OnepupoBaTh TOHSATHAMH: HATypaJlbHOE, IEJIO€ YHCIIO; HWCIIOIb30BaTh
11 MPU3HAKU JEIUMOCTH ILIEJIBIX YHUCEJ, Pa3JIOKEHHE YHCiIa Ha MPOCThHIE
MHOXHTEJH JUTS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEMEHb C PAI[MOHAIIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATHAMH: JIOTapu(M UYUCIIA, JECATUIHBIC M HATypalbHbIC
' sorapudMsl
2 VYpaBHeHUs U HEpaBEHCTBA
[IpumeHsTh CBOWCTBA CTENEHM JUIS TPeoOpa3oBaHMs  BBIPAKEHHIA,
2.1 ONEpUpOBATH TOHATUAMHU: II0KA3aTEIIbHOE YPAaBHEHHWE W HEPABEHCTBO;
pelaTb OCHOBHBIE TUITbI TOKA3aTEeIbHBIX YPAaBHEHUN U HEPABEHCTB
BhImonHATE  TIpeoOpa3oBaHusl  BBIPAKCHHUW, COACPIKAIIMX JIOTapu(MBI,
2.2 ONIEpPUPOBATH MOHATUAMU: JIOTapU(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO,

pelaTh OCHOBHBIE THIIBI JOrapU(MUUECKUX YPAaBHEHUI U HEPABEHCTB




2.3

Haxoauts pemenus NpocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHITUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUN U e€ pelIeHHE;

2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JJIS pEIICHUs NPAKTUYECKHUX
3a1a4y
55 HaxonuTh penieHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPA)KEHUS, YPAaBHEHUsS, HEPABEHCTBA M CHCTEMBbl IO YCIOBHMIO 3aJayH,
UCCIIEI0BaTh TOCTPOSHHbIE MOJIENH C MCII0JIb30BAaHUEM alrapara ajireopbl
3 OyHKIUYU U TpapUKU
OnepupoBaTh NOHATUAMH: IepuoAHYecKass (QYHKIMS, HTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUH, TOYKH IKCTpeMyMa (YHKIMH, HaubOospliee U
' HalMEHbllIee 3Ha4eHUs (YHKIMM Ha IMPOMEXKYTKE; UCHOJIb30BAaTh UX JUIS
ucclieoBaHus QyHKIMH, 33JaHHON TpaduKoM
OnepupoBaTh NOHATUAMM: T'papUKH MOKA3aTEIbHON, JOrapupMUUECKON U
3.2 TPUTOHOMETPUUECKUX (PYHKIMIA; H300pakaTh HMX Ha KOOPAUHATHON
IUIOCKOCTH UM UCIOJIb30BATh JJIsl pEIICHUs] YpaBHEHHUI U HEpaBEHCTB
33 N306paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCNOJIb30BaTh UX JJIS PELICHUS] CUCTEMbI JIMHEHHBIX YpaBHEHUM
34 Ucnonp3oBate rTpaduku (YyHKOHMA A HCCIETOBAHUS TPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUuX y4eOHBIX AUCLUILIINH
4 Hauana maremMaTHueckoro aHaimsa
OnepupoBaTh MOHATUSMU: HENPEPBIBHASI PYHKIIMS, TPOU3BOIHAS (DYHKIUY;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON JUIS
pelieHus 3a1a4y
49 HaxonuTe  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUM,  BBIYMCIATH
' MIPOU3BOJHBIE CYMMBI, IPOU3BEICHMUSI, YACTHOTO (QYHKIUI
Hcnonb30BaTh  NMPOU3BOAHYIO  JJII  MCCIENOBaHUSA  (PYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh PE3yJbTaThl UCCIECAOBaHUS K
HOCTPOCHMIO IPpahuKOB
44 Hcnonp30BaTh MPOM3BOIAHYIO JUISI HAXOXKIEHUS HAWJIYy4IIero pEIIeHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COLMANTbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTh MOHATUSMHU: TepBooOpa3Hass M MHTErpaj; [OHUMAaTh
' reoMeTpUUecKuid U GU3NYECKUI CMBICIT HHTErpaia
46 Haxoaute nepBooOpa3Hbie 31eMEHTAPHBIX (YHKIMNA, BRIYUCISATh UHTETPa
' no ¢popmyine Hetorona — JleliOHuna
47 Pemarp npukiagHbie 3a1a4u, B TOM YKCJIE€ COLUATbHO-3KOHOMHUYECKOTO U

(I)I/I3I/I‘-ICCKOFO XapaxkTepa, CpeaACTBAMU MATEMATUYICCKOT'O aHAJIN3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M J€CATUYHbIE JpoOU, IPOLIEHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE IPOOH. ApHU(PMETHIECKUE OTIEPaAlluU C PAIlHOHATILHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npodeii u mporeHToB
JUISl peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHble Yncia. PaloHanbHble M UppallMOHAIbHbIE Yicia. ApupMeTHIecKrue
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnrk€éHHbIE BBIYMCICHMS, NpaBUIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCIECHUN
Crenens ¢ 1enbiM nokaszareneM. CtangapTHast popma 3anucy AeWCTBUTENBHOIO YHCIA.
1.3 = Hcnonw3oBaHue noaxojsuieid (opmbl 3aMCH ACHCTBUTENbHBIX YHMCEN Ul PELICHUS
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleHCTBUS ¢ apupMETHIECKUMHU
' KOPHSIMM HaTypaJbHON CTEIIEHH
15 CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnecTBa M TOXJIECTBEHHBIC TIPEOOPa30BaHUS
59 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' HUHTEPBAIOB
2.4  Pemenwue 1ensix U ApoOHO-PAIMOHAIBHBIX YPABHEHNUN 1 HEPABEHCTB
2.5  Pemenue uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKHUX YpaBHEHHI
57 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a/1ad U 3a1a4 U3
' pa3INYHBIX 00J1aCTe HAYKU U pealibHOM KU3HH
3 OyHKIMH U TpaduKu
31 OyHkius, crnocodbl 3amanus ¢yHkuud. I'padux ¢yHkuuu. BzaumHo oOparHbIe
' GyHKIUHA
3.9 OO6nactp ompeneneHuss MW MHOXECTBO 3HadeHuWH ¢yHkuumu. Hynum ¢dyHkmm.
' [IpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 CrenenHast GyHKIUS C HaTypaJIbHBIM M LI€JbIM Moka3areneM. E€ cBoiicTBa u rpadux.
' CaoiicTBa U rpauK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuyeckas OKpPYKHOCTb, ONpEIENCHHE TPUTOHOMETPHUUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana maTemarnueckoro anainsa




41 [MocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
' MOCIIE0BATEIbHOCTH
ApudmeTndeckass W TeOMETpPHYECKas TNPOrpeccHH. beckoHewHO yObIBaromas
4o  TEOMETpHYECKAd NPOrpecCHs. Cymma OecKOHEYHO YOBIBAIOIIEH Te€OMETPHUYECKON
' nporpeccuu. Popmyna CIOXHBIX NpOLEHTOB. Vcmosnb30BaHWe Mporpeccuu st
pelIeHHs peallbHBIX 331a4 MPUKJIAHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHo)kecTBO, oOmnepauud HaJal MHoxecTBamu. Jluarpammel Oinepa — Benna.
5.1 | IlpumeHeHue TEOPETHKO-MHOXKECTBEHHOTO ammapara J[Uis ONHCAHUS pPeabHBIX
MIPOLIECCOB U SIBJICHUH, PHU PEUICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie ynucna. [IpusHaky 1enMMOCTH LEIbIX YUCEI
1.2 CrerneHsb ¢ palluOHaNBHBIM MTOKa3zaresaeM. CBOWCTBA CTEICHH
13 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX JIOTApU(MBI
2.2 [IpeoOpa3oBanue BEIpAKEHUH, COACPKAIMINX CTCIICHU C PAIMOHATLHBIM MTOKa3aTeIeM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokasarenpHBIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHHH. PemeHne mpukIaaHbIX 3a/1a4 C TOMOIIBI0 CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH PAIlOHANTBHBIX YPaBHEHU U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHH, CUCTEM M HEPABCHCTB K PEIICHUIO MAaTEMATHUSCKHUX 3a/1a4
' W 3aJ1a4 U3 pa3IMuHbIX 00acTel HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukmus. [lepuonnyeckue ¢yHkuu. [IpOMEXKYTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumymMbl ¥ MUHUMYMBI GyHKIUH. HauOomnpiliee W HauMeHbIIee 3HAUYCHUE
(GYHKIINHY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.3 [TokazarenpHas u norapudmudeckas pyHKIINH, UX CBOMCTBA U rpaduku
3.4 Ucnonb3oBanue rpadhukoB GyHKIUN 111 pelIeHUs] ypaBHEHUI 1 THHEWHBIX CUCTEM
Hcnonp3zoBanue rpadkoB GyHKITAN JJIsT UCCIIEIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT TPH pEHICHWH 3a7ad W3 JPYruX YYeOHBIX TPEIMETOB U
peanbHOM )KU3HU
4 Hagana maTemarnueckoro aHanmsa




4.1 HenpepoiBable pyHKIMU. MeTO MHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBoanas pyHkuuu. ['eomerpuyuecknii 1 PU3NIECKUA CMBICI POU3BOTHON
43 [TpousBonHbIe 3neMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXIACHHS MPOU3BOTHON
' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIUH
[IpumeHeHne TPOM3BOJHOW K HCCICIOBaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokeHne HauOOoNbIIer0o W HAaMMEHBIIEro 3HAa4eHus (QyHKIUU Ha
OTpE3Ke
[TpuMeHeHre TPOU3BOJHON U1 HAXOXACHUS HAWIYYIIEro PEeIIeHUs B IPUKIAIHBIX
4.5 3aJadax, JUIS OMNpEeJeNICHHs CKOPOCTH Tpolecca, 3aJaHHOro (GopMmynol wiu
rpadpukom
4.6 [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX
4.7 WuTterpan, ero reoMeTpudeckuii U GU3NIECKU CMBICI. Brruncienne mHTErpana mo

dbopmyne Hetotona — JleiiOuuma

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K MPEeAMETHBIM Pe3yJIbTaTaM 0CBOEHHUS
NpoBepsieMOro  OCHOBHOIf 00pa3oBaTe/IbHOI NPOrpaMMbl CpeiHero 001ero
TpeOoBaHus o0pa3zoBaHus

Brnanenue wmeromamMu 0Ka3aTeNbCTB, aJTOPUTMAaMU pEHICHUsS 3a/ady;
yMeHHe (QOpMyIUpOBaTH U ONEPUPOBATh TMOHATHUSAMU: OMpPEIEICHUE,
akcuoma, Teopema, CJEeACTBHE, CBOMCTBO, MNPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
o0paTHOE€ M MPOTUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH HPUMEPHl U
KOHTPOPUMEPBI, HCHOJb30BaTh METOJ MaTEeMaTUYECKOHM WHAYKIIUH;
MMPOBOAWTH AOKA3aTCIIBHBIC pAaCCYXACHUS IMPHU PCUICHUH 3a1a4, OICHHUBATDb
1 JIOTUYECKYI0  TPaBUJIBHOCTh  PAacCyXKIEHUW; YMEHHE ONEepUpOBaTh
IMOHATHUAMU. MHOXECTBO, MOAMHOXECTBO, OII€pallMd HaJl MHOXKXCCTBAMMU,
YMEHUE MCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OnmucCaHusd p€ajJlbHBIX ITPOLECCOB U SIBJICHUU U npu pCIICHUM 3aJa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIuIHBIMU CIIOCOOAMHM; HCIIONH30BaTh Tpadbl MPU
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YMmenune OIICPpHUPOBATE IOHATHUAMMU: HATYypPAJIbHOC 4YHUCIIO, LEJI0C 4YHCIIO,

CTCIICHb C ICJIbIM ITOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHD C




paLMOHATIBHBIM ITOKAa3aTelleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeNEM,
JorapuM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOTO YHCIIA,
OCTaTOK I0 MOJIYJI0, PalMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX
YKCesl; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIUMOCTH, HAMMEHbIIUI 00Iunit
JeNUTeNh W HauMeHbllee oOlee KpaTHoe, alropuT™M EBkimaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3ULMOHHBIMU CUCTEMaMU
CUHCIJICHUS; YMEHHE BHITOJIHITH BEIYMCIICHUE 3HAYCHUN U TIPE0Opa3OBaHUS
BBIP@KEHUI CO CTemeHsAMM M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM;  YMEHUE  OIEpUpOBaTb  IMOHATHSAMHU:
II0CJIEI0BATENIbHOCTb, apu(MeTHUecKass Iporpeccusi, TreoMeTpuyecKast
nporpeccusi, OECKOHEYHO YyObIBaloIiasi TeOMETpHYecKas IPOrpeccus;
yMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCIE C I[OMOULIbIO
PEKYpPpPEHTHBIX (POpMYIT; yMEHHE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YUCIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJIA, MOAYJIb U apryMEHT
KOMIUIEKCHOIO  4ucia, ¢GopMa  3aluCH  KOMIUIEKCHBIX  YMCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U ajredpauueckas); YMeETb
POU3BOIUTh apU(METHYECKHE JEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMH,
IIPUBOJIUTH IIPUMEPBI UCIIONIB30BaHMSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSIMM:  MaTpuia 2xX2  wu  3X3, omnpeaenuTeNb  MaTpHIIb,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTEIISA

YMeHHe OmnepupoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIIEPUPOBATH
HNOHSTUSIMHM: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHEHUHM M HEPABEHCTB, PaBHOCHIBHOCTH
YpAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME pellarb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOLIBIO pa3IMYHBIX IPUEMOB; peIIaTh
YpaBHEHUs, HEPABEHCTBA MW CHCTEMBl C I1ApaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTUYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNePUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKUIMH, HauOoJiplllee M HauMEHbIIEe 3HAUCHUS
(GyHKIMU Ha MPOMEXKYTKE, HempepbIBHAas (YHKIHSA, aCUMOTOTHI rpaduka
(GyHKLUU, TepBas M BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUN U

¢u3nueckuif CMBICH TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH




WHTETpal, YMEHHE HaXOAWTh AaCUMITOTHI Tpaduka (YHKIUU; yMEHHUE
BBIUMCIISATh  MPOW3BOJHBIE  CYMMBI, TIPOU3BEICHHUS, YaCTHOTO U
KOMITO3UIMH (YHKIIMH, HAXOJUTh ypaBHEHHE KacaTebHOW K rpaduky
GYHKIIMM; YMEHHE HAxXOJUTh TPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIHIA,
YMEHHUE HCIIOJb30BaTh MPOU3BOJHYIO U UCCIeNOBaHHUA (YHKIIHH,
HAXOJWTh HAWMOONBIINE W HAWNMCHBININE 3HAUCHUS (QYHKIHA, CTPOUTH
rpaduKd MHOTOYICHOB C KCIIOJIb30BaHUEM armapara MaTeMaTH4eCKOTro
aHaJM3a; TPHUMEHSTH TPOU3BOIAHYIO Uil HAXOXKIACHHUS HAWIYYIIETrO
pelieHusT B TPUKIAJHBIX, B TOM YHCJIE COIHAIBHO-YKOHOMHUYECKUX U
du3nUecKUX 3a7adax; HAXOAUTh TUIOMAIU U 00BEMBI PUTYp C MTOMOIILIO
UHTErpaia; MPHUBOAMUTH MPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIbio AudQepeHnrnanbHbIX ypaBHEHUH

YMeHue onepupoBarh NOHITHIMHE: Tpadhuk QyHKIMU, oOpaTHas QyHKIUS,
KOMITO3UIUS (DYHKIMIA, JIMHEHHAs (QYHKIUS, KBaapaTU4Has QYHKIUS,
panoHanbHas (YHKOWSA, cTeneHHas (YHKOUSA, TPUTOHOMETPHUYSCKUE
(GyHKIIMU, OOpaTHBIE TPUTOHOMETPUYCCKUE (YHKIIMHU, MOKa3aTelbHAS H
norapumuueckas (QyHKIHH, YMEHUE CTPOUTh TpadUKH H3yYCHHBIX
GbyHKIMI,  BBIIONHATH  [peoOpa3oBaHust  rpa@ukoB  GyHKIUH,
UCIIOJIb30BaTh TpaUKH ISl U3y4eHUS TPOIECCOB U 3aBHUCHMOCTEH, MPHU
pelieHrr 3a7ad W3 JIPYruX y4eOHBIX MPEeIMETOB W 3aJad M3 peanbHOMN
JKU3HU; BBIpAXaTh (OpMyJIaMHd 3aBUCUMOCTH MEXKIy BEIHMYHHAMUY,
UCIIONIb30BaTh CBOMCTBA U TpaduKu (QYHKIHMHI IS pelIeHHus YpaBHEHUIA,
HEPAaBCHCTB W 3a7ad C IapamMeTpaMH; H300pakaTh Ha KOOPIMHATHOMN

IIJIOCKOCTH MHOXECCTBA peH_IeHI/II\/’I ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemate TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YNpPaBICHUS JIMYHBIMU M CEMEHHBIMU
(buHaHCaMM); COCTaBJISTH BBIPAKEHHUS, YPaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLIEHUBAaTh IPaBJONOAOOHOCTh pPE3YyIbTAaTOB;, YMEHHME MOJEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAYKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BAaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu]MeTHdecKoe, MeIauaHa,

HauOoJIbIIee ¥ HaUuMEHBIIIES 3Ha4YCHUA, pasMax, OUCIICPCUAd, CTaHAAPTHOC

OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHE HW3BJIEKaThb, MHTEPIPETUPOBATH




nH(popMaInio, MpeCTaBIeHHYI0 B TabIWIlax, Ha auarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOWCTBA PEANBHBIX MPOIECCOB U SBICHUN; MPEACTABISAThH
UHPOPMAILIMIO C TOMOIIBIO TaOMWII W JUarpamMM; HCCIEI0BaTh
CTaTUCTUYCCKUC NOAHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM rpa(bnqecm/lx
METO/IOB H AJIEKTPOHHBIX CPEICTB; TpaMuecKn MCCICI0BaTh COBMECTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHOW perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMUCIATH
BEPOSTHOCTh C HCIOJIB30BAaHUEM TpaUyecKX METOJ0B; IPUMEHSTH
(GOpMyNbl CIIOXXEHUS M YMHOXKEHHUsS BEpOSTHOCTEH, (hopMyiy IOJIHOM
BeposATHOCTH, Gopmyny beprymnn, komOuHaTopHBIe (PAaKTHI U (POPMYIIBI,
OLICHUBATb BEPOSTHOCTH pEallbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMHM:  CIIydalHas BEJIMYMHA, DPACHPEIEICHUE BEPOATHOCTEH,
MaTEMaTHUYECKOE OXXHMJAaHUE, IUCHEPCHUS U CTAaHIAPTHOE OTKJIOHEHUE
CIy4alHOM  BeNIMYUHBI, (YHKUMM paclpeieieHuss U  IUIOTHOCTH
PaBHOMEPHOT0, IIOKA3aTEILHOIO M HOPMAJIbHOTO PAaclpeAeiIeHU; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUM I PEIICHUS 3a]1a4;
3HAKOMCTBO C HOHSATHUSIMM: 3aKOH OOJIBIIMX YMCEN, METO/bl BEIOOPOUHBIX
WCCJIEOBAHNM; yMEHUE IPUBOAUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OONBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
ONEPHUPOBATh MOHATHSAMHU: COUYETAaHUE, NMEPECTAaHOBKA, YUCIIO COYETAHUU,
YHUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA; yMeHHME  IPUMEHSTbH
KOMOHMHATOpHbIE (DAaKThl U PACCYXKIACHUS JJIs pElIeHUs 3ajjay; OLlEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIISATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHSATHUAMHU: TOYKa, MpsAMas, I[IOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIA, IDIOCKUN YroJl, ABYIPAHHBII
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS TPSMbIE, MAPATIIEIbHOCTD U
MEPIECHANKYISIPHOCTh TPSAMBIX U IUIOCKOCTEM, Yrojl MEXIY MpsSMbIMH,
YroJl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yroid MEXIY IUIOCKOCTSIMU,
pacCTOSsHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXAY IMPSIMBIMH,
pPacCTOSAHUE MEXAY IJIOCKOCTSIMH; YMEHUE HCIOJIb30BaTh MPHU PEIICHUN
3a/1a4 M3y4eHHBbIC (DAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUThH MaTeMaTHYECKHE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHITUH W BEJIUYMH, PELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIIAAbL (GUTYphl, 00BEM (QUTYpHI,
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MHOTOIPAHHUK, MpPaBUJIbHBII MHOTOTPAHHUK, CEYEHWE MHOIOIPAHHUKA,
Ky0, mapauienenuresa, OpuU3Ma, NHpaMuaa, (uUrypa M TMOBEPXHOCTb
BpallleHusl, UWIUHAP, KOHYyC, map, cdepa, miomanb chepsl, MIOMATb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHyca, LWIMHApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO NapajUIeNIeNuned, NUPAMHUIbIL, NPU3MbI, LUJIUHAPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajuyieJIbHble OCH WJIM OCHOBAHMIO, CEYEHUE 1Iapa, IIOCKOCTb,
Kacaromasicsi cdepsl, IIMHAPA, KOHYCa; YMEHHE CTPOHTb CEYEHHE
MHOTOTpaHHHMKa, U300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IIOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE MPUMEHSTHh CBOMCTBA T'€OMETPUYECKUX (DUTYP, CaMOCTOSTEIBHO
(GopMyIupOBaTh ONpeAEIeHUS U3ydaeMbIX (PUIyp, BBIIBUIATH THIIOTE3bI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukanuioo ¢Guryp 1mo
pa3MYHbIM TPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napauleNbHBIA MEePEHOC, CHMMETPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHHe M0A00Us, TOA00HBIE (QUTYPBI; YMEHHUE
pacrio3HaBaTh paBHbIE M IMOJ00HBIE (GUTYpBl, B TOM 4YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIH30BaTh T€OMETPUUYECKIE OTHOLICHUS TIPH
peLIeHUH 3aJay; HaXOJUTh TE€OMETpUYECKHE BEIWYHMHBI ([UIMHA, YTrod,
ionaib, 00bEM) MpU peUIeHUH 33134 U3 JPYTUX y4eOHBIX MPEIMETOB U
U3 peajbHOM KM3HM; YMEHUE BBIUUCIATH T'€OMETPUUYECKHE BETUYMHBI
(umHA, yroij, mJIOHIaAb, OO0BEM, IUIOMIAgh MOBEPXHOCTH), HCHOIB3YS
U3y4yeHHbIE (OPMYNIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, UWIMHJIpA, IJouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJBHOTO  TMapajieNienunesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOI00OHBIX QUTYP

YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAWHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CYMMa BEKTOPOB,
MPOU3BEIEHNE BEKTOpAa Ha 4YHCIO, pa3jioKeHHE BEeKTopa Mo 0Oaswucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3ZBEACHUE, Yroll MEXIYy
BEKTOpaMU; YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1a1 U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOMAIINNA METOT IJIsl PEIICHUS 3a]ja4H; TOHUMaHNe

3HAYUMOCTU MATCMATUKU B HU3YYCHHUU MNPUPOJHBIX U 06H.[€CTBCHHI>IX




MPOLIECCOB U SIBJICHUI; yMEHHE pAacClOo3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 21eMeHT COIePKAHMS
1 Yucna v BEIYHUCICHUS

11 HarypanbHble u nenble yncna. [Ipu3Haku 1eIMMOCTH HETbIX YHCel

12 Panmonanbhpie umcna. OOBIKHOBEHHBIE U JECATHYHBIC JPOOH, TIPOLEHTHI,
' 0ECKOHEYHBIE TIEPHOINIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cremneHu. JleficTBus ¢ apupmMeTndecKuMu
' KOPHSIMH HATypaJbHOM CTEIICHH

14 Cremniens c 11embIM MokaszareneM. CTerneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
- CTCTICHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTCHC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTaApUPMBI

JeiicTButenpHble  yucia. ApudMmeTnyecKkue onepanud C  JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IprOnnkEHHbIC BBIYUCIICHHS, TPABUIIA OKPYTJICHHS, TPUKUIIKA M OI[CHKA
pe3ynbTaTa BBIYMCIICHHH

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KomrutekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA

21 Lenbie 1 ApOOHO-paLIMOHANBEHBIC YPAaBHEHUS

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuUroHOMeTpUYECKUE ypaBHEHHSI

2.4 [ToxazarenbHbIE U TOTapUPMUUECKHE YpaBHEHUS

2.5 [lensie U qPOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU




2.11

Martpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaennTens MaTpHULbl

3 OyHKIUYT U TpapUKU
31 OyuHkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE
' dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkuumu. Hymu ¢ynknum.
32 [IpoMeXXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl U1 MHUHUMYMBI GyHKIuH. HauOonbliee m HauMeHblee 3HAUYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHass ¢GyHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa n
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
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I'eomeTrpus. Yriy0/eHHbI YPOBEHbD.
MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYNBAET BOZMOKHOCTh M3YUCHUSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HANpPAaBIEHHOCTH M MPEAMETOB T'yMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHE,  GOopMHpyeMOe  MpU  U3YYCHUU
OOyYarOIIMMUCS TTOHSITHUIHHBIX OCHOB I'€OMETPHUHU, TIPU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTHYECKUX YTBEPKICHUM MPU PELICHUH T€OMETPHUECKUX
3aJla4y, YMEHHE BBIJIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL TIPU PELIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
¢duznyeckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE MHAMBUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIONIb30BaHusl Oosiee TIyOOKHMX TEOMETPUUECKMX 3HAaHUM W JIEWCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JJI YCIEUIHOrO PO (ecCHOHaIbHOTO
0o0pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHnue NpeICTaBICHUs O T€OMETPUU KaK YacCTH MUPOBOM KYJIbTYpPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEISAX, MO3BOJIIOMIMX ONHUCHIBATH W HU3Yy4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATUIHOTO armapara no pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUE€  YMEHHS  BJIaJIcTh ~ OCHOBHBIMM  TMOHSTHUSAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U YMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI M HAXOJUTh
HECTaHJIapTHHIE CIIOCOOBI pEIIeHUs 3a/1ay;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOACISIX U B PEaATbHOM
MUpE MHOTOTPAaHHHKM M Tejla BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUECKHE
MOJEIIH;

(dbopMupOBaHHE TMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX Teopuil, (PopMUpOBaHUE TMOHUMAHUS POJIM AKCUOMATHKU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMU JO0KA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX MPUMEHSATh, MPOBOAUTH JI0OKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAEPIKaHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX ¥ TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrne (PYHKITMOHATIEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalUSX W MPU HU3YUYEHUU JAPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHMS TOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl u  KoOpAMHATHL B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIIyOJIEHHOM YpOBHE OOYyYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX yMEHHUH  pacmpenensercs He  TOJBbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 Togam oOyudenus. Coaep:kanue oOpa3oBaHMUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMBbI, paclpeleEHHBIM IO TOoJAaM OOYYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOPOCaM O0yUaroIuecs
oOpamaguch HEOJHOKpPAaTHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYCCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOlUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHumanuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MpoOrpamMMm, OOECHeYuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOHKCHUIO H3YYEHUS MAaTeMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha usydenue yue6HOro Kypca «I'eomeTpusi» Ha yriayOa€HHOM YPOBHE OTBOJUTCS
204 gaca: B 10 ximacce — 102 gaca (3 yaca B Heeno), B 11 kimacce — 102 ygaca (3
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, InpsMas, IIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOEHHM CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IIE€pPECEKaroIIuecs,
NapajulelibHble W CKpeluBaromuecss mnpsmele. [IpU3Haku CKpemumBarOmmxcs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapalIe/IbHBIE
IIPSAIMBIE B IIPOCTPAHCTBE, IaPAJUIEIBHOCTD TPEX NPSAMBIX, IAPAIIIEITBHOCTD IIPSAMON
u 1ockoctu. [lapamiensHoe M UEHTpaTbHOE MPOECKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajjIeNIbHOrO MpoeKTUpoBaHus. W3o0paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJI
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: IEPIIEHIAUKYIISIPHBIEC NIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOH
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSIMOM M IJIOCKOCTBIO, ABYTI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIM — MapajulesenuIie];] W  €ro  CBOWCTBA.
Kparuaiimme myTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass Tteopema Iludaropa. Ilupamupa: nN-yrojgbHas nDUpaMuaa,
npaBwibHas W yced€HHass nupamuabl. CBoiictBa pébep U OOKOBBIX TIpaHEil
IIPaBWIBHOW nupamuibl. lIpaBuinpHbBIE MHOTOIpaHHMKH: IPaBUJIbHAS IIPU3Ma MU
IIpaBUiIbHAs NUpaMuAa, IPAaBWIbHAs TPEYrOJIbHAS NUPAMHMAA U IPABUIIBHBIN



TeTpadap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Brruucienne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMAroHaid, YIJIBL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHpPaAMUJbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHMMETPUM  IPABHIBHBIX
MHOTOTPaHHUKOB. CUMMETpHsT B MPAaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPUS TPABUIBHBIX NPU3M, CUMMETpPHUS IPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MICTBHSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBIL. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoXEHUMM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa W
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: UUIMHApPUYECKass MOBEPXHOCTb, KOHUYECKass MOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
MWIMHIpP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. BzammHoe pacmomoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00paxeHnue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
napa.

O6béM. OcHOBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MpU3MBbI, WIKHAPA, MUpaMUAbl U KoHyca. O0bEM 1apa U mapoBOro
CerMEHTa.

KomOunauuu Ten BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas OKojo InumHapa. llepecedenne cdepsl W mapa c
mwiockocThro. Kacanue mapa u chepsl miockocTbro. [IoHsATHE MHOrOrpaHHHKa,
OMKCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WJIH TENO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, TMIIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue moaoOus, romoTteTHs. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIUHY), CEUEHUS 1Iapa, METOAbI IOCTPOEHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOM NEpEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsmoyronbHas
CUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHate! BekTopa. PasznoxxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKHUX
3a1ad.

J{BMKeHUs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[BM>KEHUS W PaBEHCTBO (Puryp.
OO6mme cBoiicTBa JBMXKCHUH. Buabl JBWXEHUN: TapauIebHBIA IEpPEHOC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKalbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YyYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYD, SBICHUM,
NpoIeAyp TPaKIaHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI W JIPyroe), yMeHue
B3aUMOJCHUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUNCKON TPaKTaHCKOW WIECHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTE€MaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKaxX, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO Haponaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, dTHYECKOTO IOBEICHMS, CBSI3aHHOIO C NPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOYAsl ICTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUH, PACCyKICHUNW, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMaTHUYeCKHe 3HAaHUA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIbIXa, peryisipHas (pusnueckas akTUBHOCTb), (PU3NYECKOE COBEPILIEHCTBOBAHHUE
IIPU 3aHATHSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOIOOUs, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHATIBHOM  NESITEIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUE COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oyaymeil npodeccud U peaau30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON HANPABJICHHOCTH;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM KYyJIbTYpbl, TOHUMAHUE BIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa SKOJOTMYECKUX MPoOIeM, OpHUEHTALIHS
Ha TPUMEHEHME MaTeMaTHYeCKUX 3HaHMM s penieHus 3agad B 00JsacTu
OKpYXarolel cpepl, IIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOKHBIX
MIOCJIEACTBUN JIJIS1 OKPYKAIOILEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U  OOIIECTBEHHON  MpPakTUKW, [OHUMAaHHE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MESITeIIbHOCTH, ITAaroB €&
pPa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTHS UUBUIIM3ALMM, OBIAJCHHUE S3BIKOM
MaT€MaTUKM W MaTeMaTU4YeCKOW KYJIbTypOM Kak CpEACTBOM IO3HAHUS MHpA,
TOTOBHOCTb OCYIIECTBISATh IPOEKTHYIO M HCCIEAOBATEIBCKYHO JIESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS



ba3oBble 1ornyeckue aeficTBusA:

BBIBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaccU(pUKaIIH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTh W  MPeoOpa3oBBIBaTh  CYKIICHHUS:
YTBEPAUTEIBHbBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIIOICHUSIX U YTBEPXKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO AOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pelleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIIUM C  Yy4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

MCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOIIEMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIMOTE3y, APTYMEHTUPOBATH
CBOIO ITO3ULIAI0, MHEHHE;

MPOBOJAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBAHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIONEHUS, UCCIIEOBAaHUS, OIICHHBATh  JTIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE TMPOIECCa, a TaKXKE BBIIBUTaTh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora c undopmanueii:

BBISIBIIATH JAeGUIINTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopmM IpeacTaBICHNS,

CTPYKTYPHUPOBaTh HH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (popMax,
WUTIOCTPUPOBATH Tparueck;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOATENLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA

OOwmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKAECHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeasiMi  OOIIEHHS], SCHO, TOYHO, T'PaMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATh NIOJyYECHHBII PE3yJIbTAT;

B X0/€ 00CYXJIeHUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYKIAE€MOU TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COINOCTABIATh CBOU CYXICHUSA C CYXICHHUSAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIECI0BaHMUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a1ay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUS 3a/a4M, BIOUPATh CIIOCOO PEILICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a]ayuH,
BHOCUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUS T HEJIOCTHIKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIHHOU
paboThl mpu pemeHnH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOM DPaOOTHI, pacmpeneisiTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh IMpOLIECC W pe3yJabTaT padoTHhI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMHOBBIX opMax paboThl (0OCyXaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIE), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH[blI, OLICHUBATh



KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/JIHO OIIEPUPOBaTh OCHOBHBIMU TIIOHATUSMHU CTEPEOMETPUU TMPHU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTEMaTHUYECKUX PACCYKICHUM;
IPUMEHATHh AKCHOMBI CTEPEOMETPUM M CIECACTBUSA W3 HUX IPH PEUICHUH
F€OMETPUYECKHX 33]1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATH TOHATHUAMH, CBSI3AHHBIMA C yIjaMud B
NPOCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXKIY HOPSIMOM M
IJI0CKOCTBIO;

CcBOOO/IHO OIEPUPOBATh MOHATUSIMH, CBSI3aHHBIMHU C MHOTOTpaHHUKaMHU;
cBOOO/IHO PACIO3HABAaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (IpU3Ma,
nupamMuaa, NpsMOYroJIbHBINA Napauienenunen, Kyo);

KJIacCU(PUIIMPOBATh ~ MHOTOIPDAHHHMKHM,  BbIOMpass ~ OCHOBAHMS  JUIS
KJIaCCU(PUKALUY;

CBOOOJIHO  ONEpUPOBaTh  IMOHSATHSIMHM, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

BBITIOJIHATH napajieabHOE, LEHTPaAJIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB Pa3jJW4YHBIMH METOJAMH, BBINOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIOHIAJM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (IpU3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CcBOOOHO ONEPUPOBATH MOHITHSIMHU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IJIOCKOCTh CHUMMETpPUU
durypsr;

CBOOOJHO OINEPUPOBATH MOHSTHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemath 3aJaud Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE T€OMETPUUYECKUX BEIUYHMH, MPUMEHSISI U3BECTHBIE METObI
IIPU PELICHUH MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;



OPUMEHATh NPOCTEHIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 33]1a4;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

OPUMEHATh IOJYYEHHbIE 3HAHWS HA [PAKTHUKE: CpPaBHUBaTh U
aHAIM3UPOBATh PEATBHBIE CUTYALlMH, MPUMEHATh HU3yUYECHHbBIE NMOHSTHUS B
mpoliecce MOMCKAa  pelIeHUsT MaTeMaTU4yecku  CcQOopMyJIUpPOBAHHOM
npoOeMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAaHUEM T€OMETPUUECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, peuiaTh MPAKTHYECKHE 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS I€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyyJaromuiicss HayduTCs:

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSCHATH CIOCOOBI
HOJIyYCHHUS;

OIlIEpUPOBATh MOHATUSAMM, CBA3aHHBIMH C TE€JIAMH BPALCHUS: LIWJIMHIPOM,
KOHYCOM, c(hepoit U 1mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W wmap) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB W TEJ BpallCHUS,
O0OBEMBI U IUIOIIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BPAILCHUS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOpPMYJT;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMH, CBSI3aHHBIMH C KOMOMHAIMSMH TEJ
BpallleHuss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXAY IIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

u300paxarb H3ydaeMble (UTYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTE)Kax U PUCYHKAX;

CcBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALIMY HaJl BEKTOpaMU;

3aJ1aBaTh MNIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;



e pemaTh Fr€OMETPUYECKHUE 33/1a4M HA BBIYMCICHHUE YIJIOB MEXKIY NPSIMBIMHU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO1A IPU PELICHUH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMH, CBS3AHHBIMH C JIBHOKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

e BBINOJHAThL HW300paXEHUS MHOTOTPAHHUKOB M Tl BpalleHUs MpHU
[IapajuIeIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEYEHMS] MHOTOTPAHHUKOB U TEJ BPALICHHUS: CEUCHUs LWJIMHAPA
(mapasnienbHO U MEePIEHIUKYIISIPHO OCH), CEYEHUs KOHYyca (MapajuieibHble
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY), CCUCHUS 11apa;

e HCHIOJIB30BAaTh METOJbI IIOCTPOEHUS CEYEHUW: METOJ CIIEIOB, METOA
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;

e JIOKa3bIBATb FEOMETPUUECKUE YTBEPKIACHHUS;

e TMPUMEHATH Te€OMETpUYEeCKUE (aKThl JJISI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, IMPEANOJIATaolUX HECKOJBKO IIAaroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

e pemarh 33JaYyd Ha J0KA3aTeJbCTBO MATEMATHYECKUX OTHOIICHUU U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

e TPUMEHATH MPOTPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3314,

e IPUMEHATH  IIOJYYECHHBIC 3HAHUS HA  IIPAKTUKE:  CPABHUBATH,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAlLIUU, IPUMEHSITh NU3YYEHHbBIC
IIOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBbI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha SI3bIKE TE€OMETPUU, UCCIEIOBaTh MOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHH M TEOPEM,
anmapara anreOpbl, perarb NPAKTHYECKHWE 3aJlayd, CBSA3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh TPEACTaBleHHUS OO0 OCHOBHBIX OJTalax pa3BUTUS TEOMETPUU Kak

COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [MTapamenbHOCTh MPSMBIX M TUIOCKOCTEH B g
MPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI ¥ paccTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJTACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Kourpoububie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4eckas reOMeTpHst 15 1
5 [ToBTOpEHME, 0606H.[CHI:I€ u 15 1
CUCTeMaTu3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena BpamieHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 0606H_[eHI:Ie u 17 5
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TTapaJUIETBHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[ToHsATHS CTEepeOMeTpHH: TOYKa, IIpsMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300pa’keHHe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00HEKTOB




AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus noTy4eHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noIyu4eHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTydeHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moIydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU




14

Meton cieoB uisl IOCTPOEHUS CEUEHU I

15

16

17

18

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsMbIX U
MIOCKOCTEH

[TocTpoeHue ceueHuii B mupamu/e, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLKOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHUIX HaA




BBIHOCHBIX 4eprexkax. Mcropus pa3Butus
[IJIJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenuBaronuecs npsmelie.
[Ipu3Haky CKpeIMBaIOMINXCS MPSMBIX.
[TapauienpHbIe IPSMBIE B IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOSILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX MmapajuIeNbHBIX NpsAMbIX. Teopema o
CKPEIIUBAIOIINXCS MTPSMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA MapaJJIEILHOTO POEKTUPOBAHUS.
N300pakenue pa3HbIX GUryp B
NapajuIeIbHOM MPOEKINH

[enTpansHas npoekuus. YToiu ¢

COHaITpaBJICHHBIMU CTOPOHAMHU. Yron MCKAY
psAMBIMHA

29

3agaun Ha OKA3aTeNbCTBO U UCCIIEI0OBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh MPSMOKN U




IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOHM U
IJI0CKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJJIENBHOIO IPYror npsmoil. Pacuér
OTHOIIICHUI

33

[MapannenbHas MpOEKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTaa
napajuieNienune1a u NpusMbl

34

35

36

37

[TapannensHele wiockocty. [pusnaku
HapajlIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAILIEH
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CBoiicTBa napajmieNbHbIX TUIOCKOCTEN: O
MApAJIENBHOCTH MPSAMBIX [IEPECEUCHUS TTPU
MIEPECEUCHUH JBYX MapalIeIbHBIX
IJIOCKOCTEN TpEeTher

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax MapajljIe/IbHBIX IPSIMBIX,




3aKJII0UYEHHBIX MCKAY MnapaljiCJIbHbIMA
IINIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYM: MTapaJlJICIbHBIMU IIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napasuiefenuneaa

41 Brruucnenue niuH oTpe3KoB B KyOe u
MPSIMOYTOJIBHOM Tapajuiesenureie
[lepnieHIUKyYISIPHOCTD MPSMOM U TIIOCKOCTH.

42 [Ipu3Hak neprneHIuKyIIpHOCTH MPSMOM U
IJIOCKOCTH
[lepnieHIUKYISIPHOCTD MPSMON U TIIOCKOCTH.

43 [Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMON U
MIJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

m €AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

45 [TmockoCcTH U MEPEHIUKYISIPHBIE UM
MPsSIMbIE B MHOTOTPaHHHUKAX

46 [InockocTH U neprneHIuKyIIpHbIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

47 [lepnenaukynsp u HaknoHHas. [loctpoenue

NEpNCHAUKYJIApa U3 TOYKH HA IIPAMYIO




Ilepnennukynsp u HakinoHHasd. [loctpoeHue

48 NEPIECHIUKYIIAPA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOparHasi)

50 Teopema o Tpéx nepneHaAuKyIApax (mpsmas
u oOpaTtHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITouck neprneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIIEHIUKYISPHBIX MIIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

54 MPaBUJIBHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTtpoeHue ceuenuit kyba, Ipu3Msl,

55 [IPaBWJIbHOM MHPaMUAbI C TIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO

56 miockocTH. [Imockoctn cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

50 CriocoObl OIyCTUTH HEePIEHANKYISAPHI:

CUMMCETpUA, CABUTI TOYKHU I10 Hapanneanoﬁ




IpsAMOI

61

62

63

CaBur 1o HenapauieIbHOW IpsiMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocrtpaHcrTae"

IToBTOpEHME: Yyros Mexay PsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/ILIeCKI/IG MCTO/IbI BBIYUCIICHUS yTIJIa

MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIiil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIEHAUKYIISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHaANKYJIAPHOCTH IIIOCKOCTEN;

Teopema O IIPSIMOM NepeceUeHus IByX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IJI0CKOCTH

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napaesenumnena

TeopeMa 0 JUuaroHajiv npsiMmoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

74

CTepCOMCTpI/I‘ICCKI/Ie W IPUKIIAIHBIC 3aa4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX U IIJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napauieNbHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

78

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
TpEXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoZIe3NYECKUE JIMHUU Ha 3emile

Kontponbnas padota "Y1l u paccrosHus"

79

80

CucremaTtuzanus 3HaHui "MHOrorpaHHuK U
€ro 2JIEMEHTHI"

[Tupamupa. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[IpaBuiibHas mpusma

82 [IpssMolt napaienenunen, NpsMoyroJbHbIA 1
napaJiesienunes, Kyo

83 Brinykibsie MHOTOrpaHHuKd. Teopema 1
Ditnepa
Brimykisie MHOorOrpannuku. Teopema

84 DOiinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1

91 PaznoxeHue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOHN MJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3a1aun ¢ BEKTOPaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O060061IeHre U cucTeMaTU3alus 3HaHU! 1




99 O06o01IeHne 1 cucTeMaTu3aIys 3HaHU| 1
100 Hrorosas koHTpoabHas paboTa 1
101 HroroBas koHTposabHas paboTa 1
102 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontposbubie IIpakTuueckue Aara unpponbie
Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypeaI
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
Ha TJIOCKOCTH U B MMPOCTpPaHCTBE"
5 IToBTOpenue temsl "CkanspHoe 1
IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Borunicnenue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE NPSAMOI, 1
MIPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IJTIOCKOCTH, HOPMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHCHHE IIJIOCKOCTU B OTPE3KaAX




BekropHoe npousseneHue

JIvHeitHbIe HepaBEeHCTBA, TUHEUHOE

8 porpaMMHUpOBaHUE

9 JIvHeitHble HepaBEeHCTBA, JUHEUHOE
IpOrpaMMHUPOBaHUE

10 AHaMTUYECKHE METO/IbI pacyéra yria
MEXIY MPSMBIMU B MHOTOTPaHHUKAX

1 AHanuTHYECKHEe METO/IbI pacuéTa yria
MEXY IIIOCKOCTSIMA B MHOTOTpaHHUKAX

12 ®Dopmyna pacCTOSIHUS OT TOUYKH JI0
IUIOCKOCTH B KOOPJAMHATAaX

13 Haxoxnenne paccTosTHUM OT TOUYKHU 710
TUIOCKOCTH B KyOe

14 Haxosxaenue paccTossHU# OT TOYKHU 10
MJIOCKOCTH B TIPABWJIBHOW MUPAMU/IE

15 KoHTposbHas padota "AHamuTH4yeckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOTPaHHUKU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MJIOCKOCTH, TIepEeCceYEHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHbIe IPSMBIE U TIIIOCKOCTH:
napasuieJbHble CEUeHUS

20 [TapanenbHble TIPsIMbIE U MIIOCKOCTH:

pPacy€T OTHOLIEHUN




21

Hapanneanble MMPAMBIC U TIIIOCKOCTH: YTJIbI
MECXKAY CKPEIUBAOIIUMHACA IMIPAMBIMHA

22

[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTHU:
CTaHJAapTHBIC IIAPbI IEPIECHIUKYIIAPHBIX
IIJIOCKOCTEW U NPSIMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB

23

24

[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTH:
TeopeMa O TpeX MEepIEeHIUKYIpax
IlepnenAUKyIApHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHHS IJIMH B MHOIOTPaHHUKAX

25

[ToBTOpEHUE: IO MHOTOYTOJIBHHKOB,
(bopMYITBI TSI TIOMIAACH, COOOPAKEHUS
nmonoous

26

27

28

29

[ToBTOpEHUE: IO MHOTOYTOJIBHHKOB,
(bopMYITBI TSI TIOMIAACH, COOOPAKEHUS
o 100us

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIEHUKOB,
dbopMyITBI TS IIIOMIAACH, COOOpaKEHUS
mogoous

[Tnomany ceueHuit MHOTOTPaHHUKOB:
TUIONIA/IM TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUS MTOT00MS

30

KonTponbnas padota "[loBTopenue:
MHOTOTPAaHHUKH, CEYEHUSI MHOTOTPAHHUKOB"




O6BéM Tena. OOBeM MPSIMOYTOIBHOTO

31 napaieNenumnea

32 3amaun 00 yABOCHUHU Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIUH yIiIa
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIC C

33 00BEMOM TTPSMOYTOJIBHOTO
napaienenumneaa
[TpuknaaHbie 3a7a49u, CBSI3aHHBIC C

34 BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napaiesienume/a

35 O0BEM MO TIPU3MEI

36 CrepeoMeTpHUYECKHUE 3a]1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [IpuknamHbie 3a7a49u, CBSI3aHHBIC C 00BEMOM
MPSIMOM MPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIbIO

38 onpeaenénHoro uarerpaita. O0bpém
HAaKJIOHHOM MPU3MBI
Brruncnenue 06EMOB Tell € TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TUPaMUIBI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMU ¢ OOIITUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMU ¢ OOIITUM YTIIOM

4 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C

00BEMaMH HAKJIIOHHOW MPU3MBI




CrepeoMeTpHUueCKUe 3aJa4H, CBA3AHHBIE C

43 N
00BEMamMH UpaMUIbI
[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
paccTosiHUs A0 TUIOCKOCTH

47 KonTpomnpHas padora "O0beM
MHOTOTrpaHHHKaA"
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTH

49 Hunuuap. [IpssMoit kpyroBoi HUIHHIP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

50 Konnueckas moBepxHOCTh, 00pasyroire
KOHHYECKOU IoBepxHocTH. KoHnyc

51 CeueHue KOHYca MIOCKOCTBIO,
MapajuieIbHOM MJIOCKOCTH OCHOBAHUS

52 Yceuénnslii konyc. M300paxeHne KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U TTOJTHOM
MMOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHOMN
MMOBEPXHOCTH KOHYyCa

55 CrepeoMeTpuuecKre 3aa4u Ha




JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IMOCTPOCHUEM CceueHHI HUJIMHApA, KOHYCa

CrepeomeTpHuuecKue 3a1a4u Ha

56 JI0KA3aTelIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUCHMI IIMIIMH/IPa, KOHYCa

57 [TpuknamHbIe 3a7a49u, CBSI3aHHBIC C
[UIHHPOM

58 [TpuknaaHbie 3a7a49u, CBSI3aHHBIC C
UIMHAPOM

59 Cdepa u map
[epeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl m10ckocThio. Bua u
n300pakeHue mapa
[Tepeceuenue cdepbl U 11apa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl m10ckocThio. Bua u
n300pakeHue mapa

62 VYpaBuenue chepsnl. [Inomans chepst u eé
yacTen

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyuecKue 3aa4u Ha

64 JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE
co cdepoii u mapom, MOCTPOSHUEM UX
CEUEHHH MIOCKOCTHIO
CrepeomMeTpruyeCKHE 3a/1a41 HA

65 JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

co c(hepoii U mapom, MTOCTPOCHUEM UX
CEYEeHMH TIOCKOCThIO




[IpuknanHeie 3a1a4u, cBsI3aHHBIE CO chepoii

66
U II1apoM
[ToBTOpEHME: OKPYHKHOCTH Ha MIIOCKOCTH,

67 BBIYHCIICHUS B OKPYXKHOCTH, CTaH/IapTHBIE
mog00ust

68 PaznuuHbpie KOMOMHAITMY TEJ BpallleHUs U
MHOTOIPAHHUKOB

69 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

70 3anauu o teme "Tena v MOBEPXHOCTH
BparnieHus"

71 KoHnTtposbHast pabora "Tena u moBepxHOCTH
BpaieHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA

73 Brruucienue 006EMOB TEI ¢ IOMOIIBIO
onpenenéHHoro uuaterpaiga. OobéM KoHyca

74 [Tnomanu 60KOBO U MOIHOM MOBEPXHOCTH
KOHyca

75 CrepeomeTpuyuecKue 3aa4u, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76 [Tpuknanueie 3anaun mo Teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEH Te"
O061éM mapa u mapoBoro cekropa. Teopema

77 00 06béme mapa. [Inomans chepsl.

CrepeoMeTpHuecKre 3aJaul, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB I1apa, IapoBOTO




CCIMCHTA U IApOBOTO CCKTOpa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomanbio ceprl. COOTHOMICHUS MEKITY
TUTONIA/ISIMU TTOBEPXHOCTEH M 00bEMaMu
OJ00HBIX TEJ

79

[TomoOHbBIE TEeNa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100Uu.
CrepeoMeTpHUeCKUe 3a]]a41, CBI3aHHBIC C
BBIYHUCIICHHEM 00BEMOB TEJ U ILIOIIA IeH
IIOBEPXHOCTEN

80

81

82

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. OOriue
CBOMCTBA IBWXCHUMN

Buab! n1BukeHMil: napauielbHbIN NEPEHOC,
LEHTpAJIbHAsA CUMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT IPSIMOK

83

84

85

[Ipeo6paszoBanust mogodus. [Ipsimas u chepa
Ditnepa
['eomeTpuueckue 3a1aun Ha IPUMEHEHHE

JABUXXCHUA

KonrtponsHas padota "Bekrops! B
npocTpaHcTae”

86

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,




cucremarusanus 3Hauui: "llapamiensHoCTh
MPSAMBIX U ITIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTse”

88

89

90

91

92

93

Ob6o6maromee noropenue 11 noHsATH 1
MeTOo10B Kypca reomerpuu 10—11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTtpascTae”

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremaTtusaius 3uanuii: "O0bem
MHOTOTrpaHHHKaA"

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucTeMaTusanus 3Hanuii: "OobeM
MHOTOTpaHHHKA"

Ob6o6uaroree noropenue 11 noHsATU 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3zanus 3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Ob6o6u1aroree noropeHue 11 noHsATH U
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TNl

HtoroBast KoHTpoJIbHAs paboTa

94

HtoroBast kKoHTpoJIbHAs paboTa




95

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
3HAHUM

96

97

98

99

Wcropus pa3BuTus CTEpEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXXCHCPHDBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poiib B PA3BUTHHU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

101

102

Hcropus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NpsAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUU U CIEJCTBHUS M3 HHUX IpPU pEIICHUH
' reOMEeTPUYECKUX 3a/1a4
73 OnepupoBaTh TOHATHAMHU: TAPAJUIETBHOCTh M NEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE DPACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTb MOHATUSMH: JBYIPaHHBIA YroJ, TpaHU ABYI'PAaHHOIO YIJa,
7.5 peOpo JIBYrpaHHOrO yIiia, JIMHEHHBIM yroja IBYTpaHHOro yria, rpagycHas
Mepa JIBYTPaHHOTI'O yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTpPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacno3naBate OCHOBHBIE BHABI MHOTOTPAaHHHKOB (IUpamMuaa, MpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BBIOMpas ~ OCHOBaHMS  JUIA
7.8 KJaccu(uKauy (BBITYKJIble M HEBBIMYKJIble MHOTOI'PAaHHHUKH, MTPABUIIbHbIE
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TPU3MBI, TTApaJICIICITUTIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIIUIIBI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CIIEIOB
CtpouTh ce4yeHUs MHOTOIPAaHHMKOB METOAOM  CIIEI0B, BBIOJHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA QITOPUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOMbl IpH
7.12 peLICHUH CTaHJApTHBIX MaTeMaTHMYeCKHMX 33Jad Ha  BBIYMCIICHUE
pacCTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM 1O MPSAMOH, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA QITrOPUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTHYECKHE METOMbl IpH
7.13 pELICHUH CTaHJAPTHBIX MAaTEMaTWYeCKHX 3a7jad Ha BBIYMCICHUE YIJIOB

MEXy CKPELIMBAIOIIMMUCS NPSIMBIMU, MEXIY HPSIMOW U IUIOCKOCTBIO,
MEXy INIOCKOCTSMH, ABYI'PAHHBIX yIJIOB




Borancnare 00bEMBI U IIIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMuja) ¢ IpuMeHeHHeM (OpMYJl, BBIUHUCIATH COOTHOIICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh TOHATHUSMU: CHMMETPHS B IPOCTPAHCTBE, ICHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U MJIOCKOCTh CAMMETPUU (PUTYPHI
U3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U PUCYHKAX
[IpumensTh reomeTrpuueckue (axKThl ISl PEUICHHs] CTEPEOMETPHUECKUX
7.17 3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pelIeHUs, €ClIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 IIpumenars mnpocTemMe NpOrpaMMHBIE CPEACTBA ©  AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a/1a4
719 [IpuBOoUTH TPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TpUPOJE U
' JKU3HU, Paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONydYeHHbIE 3HAHMS HA MPAaKTHKE: aHAJIM3UPOBATh peajbHbIC
CUTYalluu U MPUMEHATh U3yYCHHBIC TIOHATHUS B MPOIECCE MOMCKA PEIICHHUS
MaTeMaTHU4ecKu cHopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH PEATbHbBIE
7.20 CUTyallMd Ha S3bIKE TEOMETPHUH, HCCIEHAOBATh IOCTPOCHHBIC MOJCIH C
UCIIOJIb30BaHUEM T€OMETPHUYECKUX TIOHATHH W TEOpeM, aImapara ajareOpsl,
pemath  MpaKkTUYeCKWUEe  3a7add,  CBS3aHHBIE C  HAXOXJICHUEM
TEOMETPHYCCKHUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh MOHATHIMH: HWIHHIPUYECKAs MOBEPXHOCTh, 00pa3yrolne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIMHIpP, KOHUYECKas TOBEPXHOCTH,
oOpa3yronine KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI TTOTyYSHUS TEJl BPAIICHUS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne cepbl U IIOCKOCTH
OnepupoBaTh NOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BbICOTA CErMEHTa, IIapOBOW CIIOI, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
[IapOBOTO CJI0S, IAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEW Tel  BpalleHUS,
' FEOMETPUUECKUX TeJl C MpUMEHEHHEM QopMyIT
6.7 OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdhepy u




ONKCAHHBIN OKOJIO c(epbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WJIH TEJO
BpallcHUs

6.8

6.9

BbIYHCIATh COOTHOMICHUSI MEXKTY IUIOMIAISIMHU TTOBEPXHOCTEH M 00bEMaMu
IMOXOOHBIX TEI

N3o0pakarh u3ydaembie (UTYpbI OT PYKH W C IPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEUEHUS TeJ
BpalleHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpPa3oBBIBATH HH(GOPMAIHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

6.12

6.13

[IpumensTh reomeTpuueckue (axKThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIIONArapIiuX HECKOJbKO IIAaroB PpEUICHUs, €CIH YCIOBUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe

OHepI/IpOBaTB IOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KGHI/UI BeKTopa Ha 4YuCIio, O6’I)HCH$ITI), KaKNUMH CBOI\/JICTBaMI/I OHHU
o0JrazaroT

6.15

6.16

6.17

[IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

OnepupoBaTb MNOHATHSIMM: JEKAapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YrOJl
MEXy BEKTOpaMH, CKaJSIPHOE IIPOU3BENCHNUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroJl
MEXJy BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE, PACKIAAbIBATH BEKTOP IIO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

Pemate mpocreiiiine reoMeTpuyecKre 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/a
Pemate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIECHHH U
HAXO0XJICHWE TE€OMETPUYECKHX BEIUYHMH MO 00pasliaM WU ajlropuTMam,
OPUMEHSSI  W3BECTHBIE  METOAbl  MPU  PEIIGHHH  CTaHJapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTeHIIMEe NpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
YKU3HH, PACIIO3HABAThH MPOSIBIECHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH MOJydEeHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh pPEaJIbHBIC
CUTYyallUu U NPUMEHATh U3Y4YCHHBIC IIOHATUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh pPealbHbIE




CUTyalluld Ha A3BbIKC TCOMCTPHU, HCCICAOBATH IOCTPOCHHLIC MOICIHU C
HCIIOJIB30BAHHUEM I'€COMECTPHUICCKUX MMOHATHHA U TCOPEM, allllapaTa aJ'IFe6pBI,
peuiaTb IMPAKTUYCCKUEC 3ajJadu, CBsI3aHHBIC C HaX0XJICHHUEM
TCOMETPHUICCKUX BECIIUMYHNH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
7

7.1

7.2

7.3

IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS

I'eomerpus

OCHOBHBIC TTOHSATHUS CTCPpCOMCTpPUH. Tqua, npsAMasd, IUIOCKOCTb, IIPOCTPAHCTBO.
ITonsTHE 00 AKCHOMATUYECKOM IMOCTPOCHUH CTCPCOMCTPUN: AKCHUOMBI CTCPCOMCTPHUU U
CJIICACTBHA U3 HUX

B3anMHOE pacrionokeHre npsMbIX B IIPOCTPAHCTBE: MEPECEKAOIINECS, ITapalIeIbHbIE
W CKpelluBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX UM IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUIebHbIE NpPSIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, IApPAJUICIBHOCTh IPSAMOM M IUIOCKOCTH. YTJbl C COHaIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy INpsAMBIMU B IpocTpaHcTBe. [lapaiiensHOCTh IIIOCKOCTEM:
napajulesibHble TIJIOCKOCTH, CBOWMCTBA MapaJieNbHbIX IIockoctei. [Ipocreiimme
MPOCTPAHCTBEHHBbIE (UTYPHl HA IUIOCKOCTH: TETpadAp, KyO, mapaylyieenurnesn,
MOCTPOEHUE CEUECHUI

[lepnieHAUKYIAPHOCTD MPSAMOM M IUIOCKOCTH: NEPINEHIUKYJSApPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MPsIMBbIE MapajlIeNbHbIE U MEPIEHANKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O MPSIMOW NEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHEHHBIN yroa ABYTPAHHOIO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs PUTyphl Ha
IJIOCKOCTh. [IepreHIuKyYIIpHOCTD MJIOCKOCTEM: MPU3HAK MEPIEHIUKYJIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX MepreHUKYIIpax

7.4

[ToHsiTie MHOTOTpPaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPDAaHHHKA, BBIIYKIbIE U
HEBBIMYKJIblE MHOTOIPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yrojpHas
npu3Ma, TpaHU M OCHOBaHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsIMOYTroJIbHBIN Napajuieenunen u
ero csoictBa. ITupammpa: N-yrosnbHas nupamuza, TpaHM U OCHOBAHHWE IHUPAMUJBL,
OOKOBasi M TOJHAs MOBEPXHOCTb MUPAMUbI, MpPaBUIbHAA U YyCEu€HHas MUPaMUAA.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBuibHbIE MHOTOIpDAaHHUKHU: IIOHATHE
MIPaBUJIPHOTO MHOIOTPAHHMKA, @IpaBWJIbHAs MpU3Ma M MPaBWIbHAS NUPaMHUAA,
IpaBWJIbHAsA TPEYrojibHasg MUPaMUIa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOIPAaHHHUKAaX: OKTa’Ap, MAOAEKa’ap U ukocadapyrue CeuyeHus
MIPU3MBI U TUPAMUbI




7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, IIIOCKOCTH.
OneMEeHTbl  CUMMETpUM B NHMpaMuAax, [apajuleleNunesax,  IPaBHIBHBIX
MHOI'OIPaHHHUKAX.

7.6

Bbruncrnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriasl. Ilmomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOM NMPU3MBI, IJI0LAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTU TMPABWIbHON MUPaMHIbBI, TeOpeMa O IUIOU[aJd YCEUEHHON MUpaMHIBbI.
[Tonsitue 06 00béMe. OOBEM MUPAMUIBI, TPU3MBI.

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[umHapudeckas MOBEPXHOCTh, 00Pa3yIOIINE HJIUHIPHYSCKONW MOBEPXHOCTH, OCh
MWIMHAPUYECKOW ToBepXHOCTH. LlwimHap: ocHOBaHMS W OOKOBas MOBEPXHOCTH,
oOpa3ytomias u oCh, TUIOIaAb OOKOBOW 1 TTOJIHOW TOBEPXHOCTH

Konunyeckast moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpUINHA
KOHWYecKkoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromias ¥ OcCh,
wionaab OOKOBOWM M TONHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTa, OCHOBaHHS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IMamerp, IIOMaas MoBepxHocTH ceprl. Banmuoe
pacnonoxeHue cepsl U TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IMJIOCKOCTH. Pa3BEpTka mummHApa U KOHYyca.
KomOuHnammu ten BpaleHuss 1 MHOTOI'PaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIM OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS

[Tonstue 06 oO0BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajiesienunena u cieactsus u3 He€. O0BbEM IMIHMHIPA, KOHYCA.
O06BEM mapa u wiomaas chepsl.

6.7

6.8

6.9

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOMIAIIMU IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX TeJ

Ceuenust mwinHApa (MapajuieIbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBe. CIIOKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsimoyronbHasi cuctemMa KoopauHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.




IIpocreiimue 3agaun B KOOpAMHATax. YTroia Mexay Bektopamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB. BbluMCICHHE YIVIOB MEXAY NPAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METOJ ITPU PELIEHUN T€OMETPUYECKUX 3a1ad.

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoBEpPsieMOro = OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMBbI CpeHero o41ero
TpeOoBaHus o0pa3oBaHust

Brnanenue wmeromamMu IOKa3aTeNbCTB, QJITOPUTMAMH PEIIEHUS 3ajad;
yMeHue QGOopMyIUpOBaTh M OMNEPUPOBATh TMOHATHUSAMU: OMpPEIEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKHU; MPUMEHSTh UX; YMEHUE (POpPMYIHPOBATH
oOpaTHO€ M MPOTUBOIOJIOXKHOE YTBEPXKIECHUE, NMPUBOAUTH HPUMEPHI U
KOHTPOPUMEPBI, HCIHOJb30BaTh METOJ MaTEeMaTUYECKOH WHAYKIIUY;
MMPOBOAUTH AOKA3aTCIIBHBIC PACCYXXACHUA TP PCUHICHUHA 3a1a4, OUCHUBATDH
1 JIOTUYECKYI0  TNPAaBUIBHOCTh  PAcCyKIEHUN; YMEHHE ONEepUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HaJ MHOXCCTBAMMH,
YMEHUE MCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  is
OIMMrUCaHusd p€ajIbHBIX MPOUECCOB U SIBJIEHUU U Ipu peICHUU 3aJiad, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, IepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IUuYHBIMU CIIOCOOAMH; MCIOIh30BaTh Tpadbl Mpu

pElIeHUH 337124

YMmenune OIICPHUPOBATE TIOHATUAMMU: HATYPAJIBbHOC 4YHCIIO, LEJIOC YHCIIO,
CTCIICHb C ICJIbIM ITOKAa3aTCJICM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHD C
2 panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C I[CP'ICTBHTCJIBHBIM IIOKa3aTcjieEM,

norapmbM qucia, CUHYC, KOCHUHYC W TaHTCHC HPOU3BOJILHOIO 4YHCIA,

OCTaTOK IO MOAYNIO, pallOHAJIbHOE YHUCIIO, HPPALUOHATIBLHOE YHUCIIO,




MHOKECTBAa HATypalbHbIX, LEIbIX, pPAlUOHAIBHBIX, JICHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA OOt
JenuTeNb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkinaa npu
pELIEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMUYHBIMM MO3MIIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BHIUMCIICHUE 3HAYEHUH U peoOpa3oBaHus
BBIPQXCHUIN CO CTENEHSAMH W JiorapupmMamu, mpeoOpazoBaHUs IPOOHO-
paloOHaJbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATHUSMHU:
MOCJIEIOBATENbHOCTD, apu(MeTHUecKass MpPOTPeccusi, TeOMETPHUYECKas
nporpeccusi, OeCKOHEYHO yObIBaroIiass reoMeTpudeckas MpOTrpecCHs;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM YHCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE OMEePUPOBATH MOHATHSIMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCET
(reomeTpuueckasi, TPUTOHOMETpPUYECKas M anreOpanyeckas), yMETh
MPOU3BOJIUTH apuUPMETHUECKUE MEHCTBUS C KOMILUIEKCHBIMH YHCIaMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
HNOHATHAMM:  MaTpupa 2x2  w  3x3, onpenenurens  MaTpULbl,

FGOMeTpI/I‘IGCKI/II\/'I CMBICJT OIIPECACIIUTEIIA

YMmenune ONCprUpoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalOHAJIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBLIC, J'IOFapI/I(l)MI/I‘leCKI/Ie, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUSA W  HCPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OICPpHUPOBATH
MNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHHfI U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HCpPaBCHCTB W CHUCTEM; YMCHHUC PpCHIaTb YpPAaBHCHUA,
HEPpaBCHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMLBI C IApaMCTpPOM; HPHUMCHAIATH
YpaBHCHUA, HEPABCHCTBA, WX CHUCTCMbI IJId PCIICHUA MAaTEMAaTUUYCCKHX

3aZla4q 1 3a7a4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOANIHOCTD (i)YHKI_[I/II/I, OIrpaHUYC€HHOCTD q)YHKHI/II/I, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (YHKIMU, HauOoIbIllee M HAaUMEHBIIEEe 3HAYCHUS
GYHKIMM HAa TIPOMEXKYTKE, HempepbiBHAs (DYHKIIUS, aCHMIOTOTHI Tpaduka
¢yHKUIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIIMH, T€OMETPHUECKUN H
(GU3HMYECKUH CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OINpeAcIEHHBIN
UHTETpal; YMEHHE HAaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE

BBIYHCIIATH ITPONU3BOAHEBIC CYMMEI, IMPOU3BCACHUA, HYaCTHOT'O n




KOMITO3UIIMN (YHKIMH, HAaXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
GYHKIIMM; YMEHHE HAaxXOJUTh TPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHI,
YMEHHUE HCIOJB30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHUSA (YHKIIHH,
HAXOJUTh HAWMOONBIINE M HAMMCHBININE 3HAYCHUS (QYHKIMH, CTPOUTH
rpadMKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM arapara MaTeMaTH4eCKOro
aHaJM3a; TPHUMEHSTh TPOU3BOIAHYIO ISl HAXOXKIACHHUS HAWIY4YIIeTrO
pelieHusT B TPUKIAAHBIX, B TOM YHCJIEC COLUUAIbHO-YKOHOMHUYECKUX U
duznyecKuX 3a7adax; HAXOAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIIBIO
UHTErpaia; MPHUBOAMUTH MPUMEPhl MATEMAaTHYECKOTO MOJCIHPOBAHUS C

noMOIIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3UIUS (DYHKIMIA, JIMHEHHAs (QYHKIUS, KBaIpaTU4Has QYHKIUS,
panmoHanbHas (QYHKIOWS, CTerneHHas (QYHKIOWSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHBIC TPUTOHOMETPHUYCCKUE (PYHKIIMH, MOKa3aTelIbHAS |
Jgorapupmuueckas (GyHKIWH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GbyHKIMI,  BBIMONHATL  M[peoOpa3oBaHus  rpadgukoB  GyHKIH,
UCTIONB30BaTh Tpa(puKH Ui U3Y4EHHs MPOIECCOB M 3aBHUCUMOCTEH, MpH
pelIeHNH 33734 U3 JPYIMX Y4eOHBIX NMPEAMETOB M 3aJad U3 peabHOM
KU3HU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCMOJIb30BaTh CBOMCTBA M Tpaduku (YHKIUM Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXKECCTBA peH_IeHI/II\/’I ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemarbs TEKCTOBBIE 3aJauyd DPAa3HBIX THUIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH YIpaBlIeHUs JUYHBIMH U CEMEHHBIMU
(dbuHaHCaAMM); COCTABJISATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBUIO 3aJla4d, HUCCIIEN0BATh IIOJY4YEHHOE pEIICHUE U
OLIEHUBAaTh IPaBIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJa4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOTYYECHHBIN pe3ynbTar

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu]MeTHuecKkoe, MeIaHaHa,
HauOoJIplllee U HAUMEHbILIEe 3HAUEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE HW3BIEKaTh, MHTEPIPETUPOBATH

nH(popMaInio, MpeCTaBIeHHYI0 B TabIWIlax, Ha auarpaMmmax, rpadukax,




OTpaKaIoIyl0 CBOWCTBA pealbHBIX MPOLECCOB M SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIBI0 TabMMII W JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

Ha6J'IIOI[CHI/IH C IIOMOLIBI0 JUuarpamMm pacCCuBaHUA U JIMHEMHOM perpeccuun

YMeHue omnepupoBaTh MOHSATHUSIMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, YMEHWE BBIYUCIATH
BEPOATHOCTh C HCIOIB30BaHHEM TIpapUUyecKMX METOJO0B; MPUMEHSTh
GOopMyJIbl CIOKEHUS W YMHOXKEHUSI BEPOATHOCTEU, (OpMyiny MOJIHON
BeposATHOCTH, dopmyny bepuymin, komOuHAaTOpHBIE (HAKTHI U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pPEAIbHBIX COOBITHI; YMEHHUE ONEPUPOBATH
MNOHATUSIMM:  CIy4ailHas BeJIMYMHA, pacHpe/esieHne BEpOSTHOCTEH,
MaTeMaTU4YeCKoe OXKHJIaHHWe, ITUCIEPCUST M CTaHJAapTHOE OTKJIOHEHHUE
CIy4ailHOM  BeNMYWHBL, (YHKUIMU paclpeieneHuss U  IUIOTHOCTU
PaBHOMEPHOT0, [T0OKA3aTEIbHOIO0 U HOPMAJILHOTO paclpe/esIeHuil; yMEeHNe
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPENCICHUN Ui PeIleHus 3a/1ay;
3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJIBIIMX YHUCEN, METOABl BRIOOPOUYHBIX
UCCIICIOBAaHNUM, YMEHUE TPHUBOJUTH TMPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIUX YHCET B MPUPOJIHBIX W OOIIECTBEHHBIX SBJICHHUSIX, YMEHUE
ONEpUPOBATh MOHATHUSAMU: COUETAHUE, MEPECTAHOBKA, YUCIO COYETAHUU,
YUCJIO  TIEPECTaHOBOK; OuWHOM  HpIOTOHA; yMeHHME  TPUMEHSTH
KOMOHMHATOpHBIE (DAaKThl U PACCYXACHUS AJIs PElIeHUs 3aad; OlEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIISITH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YroJl, IBYIPaHHbIN
yroj, TPEXTPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MIPSMBIC, apaUICIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCT@I\/'I, Yroia MeEXay IpsMBIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMY,
pPacCTOSTHUE OT TOYKHM J0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY HpPSIMbIMH,
pPacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3a7jady U3y4yeHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPHM; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIbI0 TE€OMETPUYECKMX IIOHATHH M BEINYHMH, DPEIIATh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aa4n
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YMeHne omnepupoBaTh MOHATHIAMH: IUIOMAAb (UTYpPHI, 00BEM (UTYPHI,
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MHOTOIPAHHUK, MpPaBUJIbHBII MHOTOTPAHHUK, CEYEHWE MHOIOIPAHHUKA,
Ky0, mapauienenuresa, OpuU3Ma, NHpamMuiaa, (Urypa M TOBEPXHOCTD
BpallleHus, HWIKMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAIb
MOBEPXHOCTH NHPAMHBI, MPHU3MBI, KOHYycCa, IIMHIApPA, O00bEM KyOa,
MPSIMOYTOJIBHOTO NapajUieienuneaa, HUPaMHUAbl, IPU3Mbl, LHUIUHIpPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajuyieJIbHble OCH WJIM OCHOBAHMIO, CEYEHUE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTPaHHHKA, U300pa)kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpallleHUs, UX CEYECHHUs, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE MPHUMEHSATH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSTEIHLHO
(dopMynHpoBaTH ONpeAeTIeHU U3y4aeMbIX (UTyp, BBIIBUTATH TUTIOTE3HI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (Quryp, 0oOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukanuioo ¢Guryp 1mo
pa3IMYHbIM TPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIE

MOCTPOCHUS

YMeHue onepupoBaTh NOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajjielibHbli TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHHe M0a00Us, TOA00HBIE (QUTYpBI; yMEHHUE
pacrio3HaBaTh paBHble M I0JI00OHBIE (UTYphl, B TOM 4YHUCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peLIeHUH 3aJay; HaXOJAUThb TeOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
ionaib, 00bEM) MpU peUIeHUH 33134 U3 JPYTUX y4eOHBIX NMPEAMETOB U
U3 peaJbHOM >KM3HM; YMEHHE BBIUUCIATH T'€OMETPHUYECKUE BEIUYHHBI
(MHA, yromy, IUIOMIAAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (OPMYNIBI MU METOJbl, B TOM YHCIIE: IUJIOMIAAb MOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYCa, IWIMHIpA, TUIomanab cheprr, 00béM Kyoa,
OpSMOYTOJBHOTO  TMapajieNienunesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP

YMeHue ornepupoBaTh MOHATHSIMHU: MPSMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpa Ha 4YHCIO, pasJio’)KEHUE BEKTOpa Mo 0Oaswucy,
CKaJsipHOE TPOW3BEACHHE, BEKTOPHOE MPOU3BEICHUE, YOI MEXKIY
BEKTOPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJid pCHICHUS TCOMCTPHUYCCKUX 3a1a4 U 3aJia4 JpYTHUX y‘-Ie6HI:IX npeaMETOB
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YMeHne BeIOMpATh MOAXOMSIINNA METOT ISl PEIISHUs 3a]]a4M; TOHUMaHNe




SHAYUMOCTH MATEMATHUKH B H3Y4YCHHU IPUPOAHBIX H O6HIGCTBGHHI>IX
mponeccoB u SIBJIGHI/If/'I; YMCHHUC pacClio3sHaBaTb IMPOABJIICHHC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IIPUBOAUTE IIPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BIYMCIECHUS

11 Hatypanbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCE

12 Panmonanbhbie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHM, MPOLEHTHI,
' 0eCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypasbHOM cTeneHu. J[eHcTBUsS ¢ apupMeTHIeCKUMHU
' KOPHSIMM HaTypaJbHON CTENIEHH

14 Crenens ¢ nensiM nokasarenem. CTeNeHb ¢ pallMOHAIbHBIM T0Ka3aTeseM. CBolicTBa
' CTETEeHH

15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YKCIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuunble U HaTypajabHbIE JOrapu(MbI

HevictBurenbHple  4ucia. ApuMETHYECKHE Olepalud ¢ JIeWCTBUTEIbHBIMU
1.7 yucinamu. [IpubnnxEHHbIe BHIYMCIEHUS, TPaBUIa OKPYTJICHHs, TPUKHUIKA U OLlEHKa
pe3yJipTaTa BBIYUCICHUN

1.8 [IpeobpazoBanue BeIpaKEHUN

1.9 KowmrnekcHbie yncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHATBLHbBIEC YPABHEHHSI




2.2

Hppanuonaibuble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIOHANTbHBIE HEPABEHCTBA
2.6 HppanvonanbHple HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHE HEPABEHCTBA
2.8 TpuroHoMeTpuyeCKre HEPABEHCTBA
2.9 CucrteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMsl JTHHEHHBIX ypaBHEHHH. OTpeaenTens MaTPUIIbI
3 QOyHKIUHU U TpapUKU
31 Oyukius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkumu. B3ammuo oOpaTHbIE
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BepositHOCTh M cTaTHCTHKA. Ba30BbIil YPOBEHbD.

IMNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «BeposSTHOCTH W CTaTUCTHKa»
6a3oBoro ypoBHs misi oOydaroruxcst 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepalbHOTO  TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3oBanus. Peanuzaiusi mporpamMmbl 0OECHEYMBAET OBIAJICHHUE KIHOUYEBBIMU
KOMIETEHIIUSIMHA, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa3oBaHUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHUSA JUYHOCTA OOYJAIOIIIUXCSI.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

VYuebOHblii Kypc «BeposSTHOCTh M craTHCTHKa» 0a30BOTO YPOBHS SIBISIETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOHM mmikonbl. Kypc mnpeaHasHaueH miisi (OPMHPOBAHUS Yy OOYYaOUIMXCS



CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEHW Kak
MaTEMaTHYECKOTO0 MHCTPYMEHTA JJIsi W3yUCHUS CIIyJalHBIX COOBITHH, BEJITUYHH U
nporeccoB. IIpu uszydeHun kypca oOoramjarorcsi MpeICTABICHUS Y4YallIUXCS O
METOJIaX UCCAEIOBAHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS IIOHUMAaHHE 3HAYUMOCTH
M OOIIHOCTH MaTEeMaTHYEeCKHX METOJOB MO3HAHHUS KaK HEOTHhEMJIEMOM YacTHu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

ConepkaHue Kypca HampaBJICHO Ha 3aKpEIJICHUE 3HAHUMW, MOJTYyYECHHBIX MPHU
HM3yYEeHUH Kypca OCHOBHOM IIIKOJIBI M Ha Pa3BUTHE IMPEJCTABICHUN O CIydalHBIX
BEJIMUYMHAX M B3aMMOCBA3SX MEXKIYy HHMHM Ha BaXHBIX IPUMEpPax, CHOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTcTBUMM € yKa3aHHBIMU IEJISIMU B CTPYKType YydeOHOro Kypca
«BeposiITHOCTh U CTaTUCTUKa» CpeAHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICJICHbI
CICAYIOIINE OCHOBHBIC coJiepKaTeabHble JIMHUHK: «CiaydailHble COOBITHS U
BEPOSTHOCTHY, «CIydaiiHbIe BETUMYMHBI M 3aKOH OOJIBIITNX YUCEID».

BaxHyto d4acth Kypca 3aHMMaeT M3y4Y€HUE TE€OMETPUUYECKOTrO U
OMHOMUATBLHOIO PACHPEICIICHU U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMHU
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PaCTIPE/ICICHUSIMU.

Conepxxanne auHUKM «CioydaiiHble COOBITHSA W BEPOSTHOCTH» CIIYXKUT
OCHOBOW JjIs1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O paCHpelleNICHUU BEPOSTHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE ATa JUHUA HEOOXO0JMMa Kak
0aza 11 W3ydeHUsT 3aKOoHA OOJbIIKMX 4Yuced — (YyHIAMEHTAJIBHOTO 3aKOHa,
JEUCTBYIOIIIETO B TMPUPOJEC M OOIISCTBE W HMMEKIIETO0 MaTeMaTHYECKYIO
dbopmanuzamuio. CaM 3aKOH OOJIBIIMX YHCE MPeIaraeTcsi B 03HAKOMHUTEIbLHOMN
dhopmMe ¢ MUHHMAaJIbHBIM HCIIOJIb30BaHUEM MaTeMaTHYeCcKoro hopMaansma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHBIMH  BEJIMYHMHAMH,
aKIICHTUPYIOT BHUMAHUE IIKOJBHUKOB HAa OMUCAHUU WU M3YYCHUHU CIyYalHBIX
SIBJICHUI C TIOMOIIbIO HEMPEepbIBHbIX (PyHKIMH. OCHOBHOE BHUMAaHUE YNEISETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY pPaCHpeleICHUsM, MPU ATOM MPEANoaaracTcs
O3HAaKOMHUTEJIbHOE W3y4YeHHE Marepuanga 0e€3 J10Ka3aTelbCTB IMPUMEHSIEMbBIX
(bakToB.

MECTO KYPCA B YYEBHOM II/TAHE

Ha wusyuenue kypca «BeposATHOCTb W CTaTHCTHKa» Ha 0a30BOM YpOBHE
oTBOAMTCS | Yac B HeNEN0 B TEUYEHHE KaXJOro rojpa oOyuyeHHus, Bcero 68
y4eOHBIX YacCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHSI. DJIEMEHTAapHBIC
coObITHs (MCXOMbI). BeposTHOCTh ciydaitHOTOo coOBITHS. BinM30cTh 9acTOThI H
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpeEceueHue, 00bEAUHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxxkenus. IlepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdTrHoctel.  Jluarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHSI MpOrpamMMbl y4eOHOIro MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YyYaIOIErocs Kak akTHBHOIO
M OTBETCTBEHHOI'O WIE€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W TP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUNCKONU TpakAaHCKOW HJICHTUYHOCTH, YBAKCHUS
K IIPOLUIIOMY ¥ HACTOSILIEMY POCCUUCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLLIEHUEM
K JOCTHXXEHUSIM POCCUMCKHMX MAaTEMaTUKOB U POCCUHUCKOM MaTeMaTHU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO ITUX JOCTHKECHUN B APYTHX HAYKax, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELIEHU, paccyXIEHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 06e30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOLICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHME, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  NEATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnn W peanu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMy OOpa30BaHHIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIASHHUS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUEC IMPUPOJHON M COIMAIbLHOMN
CpeImbl, OCO3HAaHHWEM TJ00aTBHOTO XapakTepa HSKOJOTHUECKHX TIpoOdseMm;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHUs 3aaad B
00JaCTH  OKpY’)KAlOIICH Ccpebl, IUIAHHUPOBAHUS IIOCTYIIKOB M OICHKH HX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeloBEUeCKOW AesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH JUIS PA3BUTHS IMBWIM3ALMHM;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA,
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO mMpeaMmera
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0a306bIX KOSHUMUBHBIX Npoyeccos oobyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpuMeHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABJISTH U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynupoBaTh U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;



JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEJIHO JOKa3aTeIbCTBA  MAaTeMaTHYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT MPOTUBHOIO), BEICTPAWBATh aPIyMEHTALIMIO,
IPUBOJUTH MHPUMEPbl W KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUICHMs, BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUM MHCTPYMEHT MO3HAHUS;
(GbopMyaMpOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, HPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJIUTH CaMOCTOSTEJIbHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCIIEOBAHME TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIO
OOBEKTa, SABJIECHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATh 0000ILEHUSI U BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIONEHUS, UCCIIECJOBAHUS, OLICHMBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE NPOLECCA, a TAKKE BBIABUIATH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

2)

BBISIBIIATH J1€(PUIIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHPOpPMALMIO U3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(pOopMaIuu o CaMOCTOATEIIBHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMmynuxkamuenwvle Oelicmeus,  0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6 06yqa}0mux0}z.
OO01menue:

BOCIIPUHUMATh, W (OpMyIHUpOBaTH CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMHU | TIEJISIMH OOIIEHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U IMCBMEHHBIX TEKCTAaX, IaBaThb IOSCHEHUS I10
XOJly pelLIeHUs 3aa4i, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3YJIbTaT;



e B X07€ 00CYXJI€HHs 3a7aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAAEMOU TEMBI,
npo0JieMbl, perraeMoi 3aaun, BHICKa3bIBATh U/, HAIlEIEHHbIC HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;

e TMpPEACTABIATH  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YY4ETOM 3a/1ay MPE3eHTAauU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

e IIOHMMAThb W  HCHOJB30BaTh  MPEUMYILIECTBA  KOMAaHIHOHM U
WHIUBUYAIbHOM paOOThI MPU PEIICHUH YUEOHBbIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThl, pactipeaensaTh BUAbl padoT, JOroBapuBaThes, 00CYKaTh MPOIIECC
U pe3ynbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

e YYacCTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» W WHBIE); BBINOJHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHvie Oeticmaus, obecneyusaom
GopmuposaHue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHMs 3a/lauM, BEIOUpATh CIIOCOO pEIIeHHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJAETh HaBbIKAMHM IIO3HABATEIbHON peQuieKCMM KaK OCO3HaHUs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX NPOLECCOB, UX PE3YJIHTATOB;
BIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIECHUBATh COOTBETCTBUE pE3yJIbTaTa WEIHM U YCIOBHUSM, OOBICHATH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHHS pPEe3yJIbTaTOB JIESATEIbHOCTH,
HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTrh  MOHATHAMM:  CpedHee  apupMETHYECKOe,  MEJHaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OmnepupoBaTh MOHATUSAMU: CIIyYalHBIM SKCIEPUMEHT (ONBIT) U CIIy4ailHOE
COOBITHE, DIIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM MCXOJ) CIY4ailiHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOYKHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B HW3YYEHHBIX CIy4YallHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpECEUYEHUE M OO0BEAHMHEHHE
JQHHBIX  COOBITHI, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY  COOBITHIO;
M0JIb30BAThCS AUArpaMmaMu Oujepa u GopMyIIoN CII0KEHHUS] BEPOSTHOCTEN MpHU
pelIeHny 3a1a4.

OmnepupoBaTh MOHATUSIMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPABUJIA YMHOXXEHHS, C MOMOIIbIO J€peBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PELLIEHUH 3a/1a4.

OnepupoBaTh NOHATHSIMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHMS, CEPHUS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIIeXa; HAXOIUTh BEPOSITHOCTUA COOBITUIA B
CEpHUU UCIIBITaHUN bepHyun.

OnepupoBaTh  MOHATUSAMM:  CllydaiiHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIYYallHOM  BEJIMYUHBI 1O
pacrpeIeeHNI0 WK C TOMOILBIO JUATPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOJIUTH IPUMEPHI,
KaK IMPHUMEHSETCd MATEMATUYECKOE OKHMIAHWUE CIYYaWHOW BEIWYMHBI HAXOIUTH
MaTeMaTHYECKOE 0KUIJAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTs npeacTaBiIeHre 0 HOPMAIbHOM PAacCIpeEACICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (1upp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipencrapienue JaHHBIX U OMUCATEIbHAS 4 bu6nmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaAMH
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [JOK
BEPOATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcioBHas BEPOATHOCTD, IEPEBO
4 CIIy9aifHOTO (F))HBITa do I\I; JP;a MTOJTHOM 6 bubmmorexa [JOK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bubnmnorexa LIOK
> DIEMEHTEI KOMOHHATOPHICH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepud OCIIE0BATEIbHBIX UCIIBITAHUN 3 1 bubnnorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
7 CiydaliHble BEJIMYMHEL U PACIIPELCIIEHUS 6 bubnmorexa HOK
ya pacripel https://m.edsoo.ru/e0b7b0f1
bubmmoteka IIOK
8 % 5 2
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2
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11 KJTACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
1 MaremaTHyecKoe OKHUIaHUE CIy4YailiHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcrs U CTaHIapTHOE OTKJIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
3 3axon Qo wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
> Hopwabioe pactipeesetiits 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IMOYPOYHOE IINTAHUPOBAHUE
10 KIIACC
Nem/m = Tema ypoka KosmyecrBo yacos Jara DJIEKTPOHHbIE

Bcero Konrtpoabnbsie IIpakTnueckue

U3y4YeHUus: UH(PpOBbLIE



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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padoThI padoThI o0pa3oBaTe/bHbIC

pecypcsbl
IIpencrasnenue TaHHBIX C IIOMOIIBIO bubnuoreka [IOK
Ta0JINI U IUArpaMM https://m.edsoo.ru/25c6d12b
Cpennee apudmernyeckoe, MeuaHa,
HanOOJIbIlIee U HAUMCHBIIICEe 3HAYCHHS, bubnuorexa [JOK
pa3Max, JUCIepcusi, CTaHAapTHOE https://m.edso00.ru/dd00738d
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
Cpennee apudmernueckoe, MeIuaHa,
HauOoJbIlIee U HANMEHbIIIEe 3HAUCHUS, bubnnoreka [JOK
pa3Max, gucrepcusi, CTaHgapTHOE https://m.eds00.ru/98645f6¢c
OTKJIOHEHHE YHCIIOBBIX HAOOpOB
Cpennee apudmernueckoe, MeIuaHa,
HauOoJbIlIee U HANMEHbIIIEe 3HAUCHNUS, bubnuorexa [JOK
pa3Max, gucrepcusi, CTaHgapTHOE https://m.eds00.ru/7¢9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CriyyaiiHble S5KCIEPUMEHTBHI (OMBITHI) U
ciyyaitHble cOOBITHS. DIeMeHTapHbIe bubmmorexa [OK

https://m.eds00.ru/347c1b78
COOBITUS (MCXOIBI).
BeposiTHOCTB cityyalfHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B ONIBITAX C bubnnoreka [JOK
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU https://m.eds00.ru/64d75244
COOBITUSIMH
BeposiTHOCTB citydyaliHOTrO COOBITHSI. 1 bubnuoreka [IOK

[IpakTuueckas pabora

Onepatuu HaJl COOBITUSIMH:
nepecedeHue, 00beANHEHNE COOBITHIA,
IMPOTHUBOITOJIOKHBIC COOBITHS.

https://m.edsoo.ru/5e8fa94a

bubmuorexa [JOK
https://m.edsoo0.ru/221c622b
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Juarpammsl Diinepa

Omneparuu HaJl COOBITUAMH:
nepeceyeHne, 00beJMHEHHE COOBITHIA,

bu6mmoreka [IOK

9
MIPOTHBOIOJIOKHBIE COOBITHS. https://m.edsoo.ru/cc10cle?
Juarpammsbl Ditniepa
10 dopmyiia clIoKEHU BEPOSITHOCTEN bubmmorexa [IOK
pMY P https://m.eds00.ru/3057365d
YcioBHas BEPOATHOCTh. Y MHOKECHUE
11 BeposiTHOCTEH. [lepeBo ciaydalitHOTO bubmorexa LHOK
p e yi https://m.eds00.ru/9a408d25
IKCIIEPUMEHTA
YcaoBHas BEpOSITHOCTh. Y MHOXKEHHE
12 BEPOSATHOCTEH. JIepeBo ClIydaiiHOro bubmorexa [JOK
p PP i https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
YcaoBHas BEpOSITHOCTh. Y MHOXKEHHE
13 BEPOSATHOCTEH. JIepeBo CiliydaiiHOro bubmorera [JOK
p PP yi https://m.edsoo.ru/47fb6b11
IKCIIEPUMEHTA
14 dopmyiia moIHOI BEPOSITHOCTH bubmorexa [TOK
pMY P https://m.edso0.ru/15941bec
15 dopmyiia moIHOI BEPOSITHOCTH bubmmorexa [IOK
pMY p https://m.edsoo.ru/a9ec13c8
16 ®opMyiia OJIHON BEPOATHOCTH. bubnnoreka [JOK
He3aBucumele coObITHS https://m.edsoo.ru/e3dd5ac9
bu6mmorexa [IOK
17 Konrponnas pabora https://m.edsoo.ru/29dc6ch9
18 KoMOuHaTOpHOE IIPaBUIIO0 YMHOXKEHUS bubmmorexa LOK
p p Y https://m.edsoo.ru/2270cf70
19 IlepecTanoBku U pakTOpHal bubmmorexa LIOK

https://m.edsoo.ru/d58ce6d1
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bubmuoreka [JOK

20 Huezo couerarniit https://m.eds00.ru/7904dfb0
21 Tpeyronpnuk Ilackans. @opmyna bubnmoreka [JOK
6unoma Hprotona https://m.edsoo.ru/fa4d7998f
bunapHbI Cy4alHBII OIBIT
UCIBITaHUE), YCIIEX U HeyAaua.
22 (He3aBHcI/IML)Ie};IanITaHI/IZ.HCepHH bubmmorexa [JOK
8 https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUHN 0 IIEPBOTO
ycnexa
93 Cepust HE3aBUCUMBIX UCTIBITAHUM bubnuorexa [JOK
bepnymm https://m.eds00.ru/e9572a68
Cepus HE3aBUCHUMBIX HCTIBITAHUMN.
24 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM bubmmorexa LIOK
https://m.edsoo.ru/f4al5al4
AJIEKTPOHHBIX TaOJIHIL
. bubnnoreka [JOK
25 Curysaifas BENUIHHA https://m.edsogru/639be9aa
26 Pacrnipenienenne BEpoSTHOCTEMN. bubnuoreka [IOK
JuarpaMma pacrpeneieHus https://m.edsoo.ru/6dc7{f39
97 CyMMa 1 Ipou3BeICHUE CITyYalHbIX bubnuotexa [JOK
BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 Ipou3BEICHUE CITyYalHbIX bubnnoreka [JOK
BEJIMYNH https://m.edso0.ru/c2757cc3
29 IIpumepsl pacnpenesieHnii, B TOM YHCIIE bubnuoreka [IOK
reoMeTpHuecKoe U OMHOMHUANIBHOE https://m.eds00.ru/91e08061
30 [Ipumeps! pacnipeneneHnii, B TOM 4YHCIIE bubnnorexka [JOK
reOMEeTPUUYECKOe 1 ONHOMHATTEHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpeHue, 0600IIEeHNE U bubnuorexa [JOK



https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
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CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
[ToBTOpEeHME, 0000IIEHNE U bubnnoreka [HOK
32 N 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 4 3 1 1
TOroBad KOHTpOJIRHAA pabota https://m.edsoo.ru/a985ae79
[ToBTOpEeHME, 0000IIEHNE U bubnnoreka HOK
34 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1ddca5e0
OBHIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOI'PAMME
11 KJIACC
KosmmuyecTBo yacos 1 DJIeKTPOHHbIE
ara
Ne ni/m Tema ypoka Kourpoabnble IIpakTuyeckue ungpossie
Bceero U3Y4YCHUSA
padoThI padoThI o0Opa3oBare/bHbIE
pecypchbl
[ToBTOpenwue, 06001IIEHNE,
cuctemarusanus 3HaHui. CryyaiiHbie
1 OITBITEI ¥ BEPOSITHOCTH CIIyJalHBIX 1 bubnnorexa [JOK
. P i https://m.edsoo.ru/430d330a
coObITuit. Cepuun HE3aBUCUMBIX
ACIIBITAaHUH
[ToBTOpenwue, 06001IEHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
2 OITBITEI ¥ BEPOSITHOCTH CIIyYalHBIX 1 bubnuorexa [JOK
. P i https://m.edsoo.ru/a573a292
coOpITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH
3 [ToBTOpenue, o6odIIeHNE, 1 bub6muoreka [IOK

CHCTeMaTHU3allus 3HaHUH. CJ'Iy‘lafIHBIe

https://m.edsoo.ru/07a5e861
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OTBITHI U BEPOSITHOCTU CIyYalHBIX
coObITuii. Ceprn HE3aBUCUMBIX
UCIIBITAaHUI

[ToBTOpeHnue, 06001ICHNE,
cucremarusauus 3Hauui. Ciryyaiinbie

bubnunorexa LIOK

4 OIBITHI U BEPOATHOCTH CIIyYalHbIX
" Bep 7 https://m.eds00.ru/32bc29bf
coObIThii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI
[Ipumepsl npuMeHEHUS
) M:TGM:')[I/IIIGI::KOFO O’KHMJIaHUS bubmmorexa [IOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MaremaTuueckoe 0KHAaHuE CYMMBbI bubnnorexa [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTrueckoe OXUJAaHue

7 TEOMETPUUYECKOTO M OMHOMHAILHOTO bubmorexa LIOK

p 5 https://m.edsoo.ru/20de2fc2
pacnpezeneHuit
Marematnueckoe OKHaaHue
8 reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO bubmorexa LOK
P - https://m.eds00.ru/17b0e769
pacnpeneseHui

9 Jlucnepcus ¥ CTaHJAPTHOE OTKIIOHEHUE bubmorexa LOK

P Hap https://m.edsoo.ru/bcc67f76

10 Jlucnepcus ¥ CTaHJAPTHOE OTKIIOHEHUE bubmorexa LOK

P Aap https://m.edsoo.ru/bf78aad6

11 Jucrnepcuu reOMEeTpUYECKOro u bubmmnoreka HOK
OMHOMMAJIBHOTO pacrpeieIeHus https://m.edsoo.ru/4b5a495e

12 [TpakTrueckas paboTa ¢ HCIOJIb30BAHUEM bubnuoreka [IOK

AJIEKTPOHHBIX TAOJIUII

https://m.edsoo.ru/a53cd884
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3akoH OonpMX yucen. BeiOopouHsblii

bubnunoreka LIOK

13
METOJ UCCIIEOBAaHUI https://m.edso0.ru/94ddc34a
14 3akoH OonbIHX Yrced. BIOOpOUHBIi bubnmnoreka HOK
METOJ HCCIIEOBaHUN https://m.edsoo.ru/cf23b369
15 [IpakTrueckas paboTa ¢ HCIIOIB30BAHHEM bubnmnoreka HOK
AJICKTPOHHBIX TAOJIUII https://m.edsoo.ru/6¢c1d11a6
bubnunorexa LIOK
16 HtoroBast KoHTpoJIbHAs paboTa
P P https://m.edsoo.ru/7e379f8f
[Tprmepsl HEMTPEPHIBHBIX CITy4alHBIX
17 Benn4nH. OyHKIUSA IIOTHOCTH Bbu6moreka [JOK
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacrpeziefieHue 1 ero CBOMCTBA
[IpuMepsr! HePEPBIBHBIX CITyYalHbIX
18 Benn4nH. OyHKIUSA IIOTHOCTH Bbu6moteka [JOK
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/b1c2712e
pacrpeziefieHue 1 ero CBOMCTBA
3amaun, MPUBOIANINE K HOPMATEHOM
19 acrpe leeHmo ) KIII/ISIpHJ'IOTHOCT}II/I u bubmorexa LOK
P vp A FEYH https://m.eds00.ru/97c¢19f59
CBOICTBa HOPMAJILHOTO pacHpe/eIeHuUs
20 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM bubmuoteka [IOK
AJIIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/1f1f9ad9
[ToBTOpenue, 060061IeHUE U
21 cucTemMaruzaius 3HaHui. OnucaTtenbHas bubmorexa HOK
. ' https://m.eds00.ru/72953f4c
CTaTHCTHKA
[ToBTOpeHnue, 06001IeHNE U
N bubnuotexa [JOK
22 cucTemaruzarus 3HaHui. OnucaTenbHas

CTaTUCTHUKA

https://m.edsoo.ru/b699ad0c
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https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c

23

[ToBTOpeHnue, 0600IIEeHNE 1
cucremMaTtusanus 3HaHuH. OIBITHI C
PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH

bubnunoreka LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTu3arus 3HaHui. OIBITHI ¢
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMHU
COOBITHUSIMH

bubnunoreka LIOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpeHue, 0600IICHNE 1
crucTemMaTu3alus 3HaHuil. Beruucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopmMy1 u rpaduUecKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

bubnunoreka LIOK
https://m.edso00.ru/272910f5

26

27

28

[ToBTOpeHue, 0600IICHNE U
cucTeMaru3anus 3HaHui. Berancienue
BEPOSATHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopMyn u rpaduIeCcKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
quarpamma Oiliepa)

[ToBTOpenue, 060061IeHUE U
cucTeMaTH3alus 3HaHui. Beraucnenue
BEPOSITHOCTEU COOBITHI C IPUMEHEHUEM
dbopMyn u rpaduIECcKIX METOIOB
(KoopaMHATHAS MIpsiMast, IePEBO,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHNE 1
cucTeMaTH3alus 3HaHui. Beraucnenue

bubmmoteka IIOK
https://m.edsoo.ru/dc9ad6ca

bubnmorexa LIOK
https://m.edsoo.ru/5964f277

but6mmorekxa [IOK
https://m.edsoo.ru/e71ldebed



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/I0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

[ToBTOpeHnue, 0600IICHNE 1

29 cucreMarusanus 3Hanuii. CirydaiiHele 1 buGnuorexa [IOK
YA https://m.edsoo.ru/00b2efb3
BEJIMYMHBI U pacpeieseHus
[ToBTOpeHue, 0600IICHNE 1
30 cucreMarusanus 3Hanuii. CirydaiiHele 1 bubnnorexa HOK
YA https://m.edsoo.ru/lcc2df8f
BCJIMYMHEI M pactpeciiCHUs
IToBTOpEHME, 0000IIICHUE 1
31 CHUCTEMAaTH3alMs 3HAHUH. 1 bubmuoreka [IOK
MareMaTtnueckoe 0KMIaHNE CIIy4aliHON https://m.edsoo.ru/aeal298c
BEJINYNHBI
[ToBTOpEHHME, 0000IICHUE 1
39 CHCTEeMAaTU3alysl 3HaHUH. 1 bubnuoreka [{OK
MareMaTtnueckoe 0)KMIaHNE CIIy4aliHON https://m.edsoo.ru/640a8ebf
BEJTMYNHEI
bubnmorexa LIOK
33 nu 3 1
TOTOBAT KOHTPOJILHAA paboTa https://m.edsoo.ru/0fd6d597
34 [ToBTOpenue, 060061IIeHUE U 1 bubnmorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/5006273¢
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(I)MeTI/I‘IeCKOC, MECIMUaHa,
HaI/I6OJII>HICe, HauMMCHbBIICC 3HAYCHUC, pa3dMax MacCuBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4allHBIH SKCHEPUMEHT (OIBIT) U
cilydaifHOe COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIlyyallHOro  OMNbITAa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU Cﬂy‘{af/'IHI)IMI/I C06I)ITI/I$IMI/I, HaxXoJuThb W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HN3YUCHHBIX CJ'Iy‘IElfIHBIX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

6.8

Haxoaute u ¢opmynupoBaTh COOBITHS: TepeceyeHre U OObeInHEHHE
JaHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpamMmMamMu  Dinepa U QOpMyliol  cloXeHus

BEPOATHOCTEH MPH PEILICHUU 33]1a4

OnepupoBaTh TMOHATUSMHU: YCJIOBHAs BEpPOSITHOCTb, HE3aBHCHMBbIE
COOBITHS; HAXOJUTHh BEPOSTHOCTH C MOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO JEPEBA CAYYANHOTO OIbITA

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHSMU: UCIIBITAHNE, HE3ABUCUMBIE MCIIBITAHUS, CEPUS
UCIBITaHUH, yCIIeX U HeyJaya; HaXOAUTh BEPOSTHOCTU COOBITUH B cepUu
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOTrO YCIEXa, HAaXOAUTh BEPOSTHOCTU
cOOBITUH B cepuu ucnbelTanuil bepuynum

OnepupoBarh MOHATUAMM: CIydallHas BEIWYMHA, pacHpeneieHue

BCpOHTHOCTCﬁ, AuarpaMma pacrupeCaciICHUA



11 KIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
Teopus BEpOATHOCTEN U CTATHCTHKA
£ 1 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUM CIIy4YaHOM BEJIUYHUHBI IO
' pacnpeesIeHUIO WK ¢ IOMOUIbIO AUArpaMM
OnepupoBaTh MOHSATHEM MaTEMaTHYECKOIO OXKUIAHUS, MPUBOJUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MAaTeMaTH4YeCKOE OKHUJIaHUE
' CIIy4aiilHOM BENWYMHBI, HAXOJUTh MATEeMAaTUYECKOE OXUIAHUE IO
JTAHHOMY pacIpeeIeHUIO
5.3 NwmeTs nipencTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBineHne 0 HOPMaIbHOM PACIpPENCICHUT

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

6.1

6.2

6.3

6.4

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabmum wu  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HauOONbIIee M HAMMEHbIIEE 3HAUCHUS, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUEC YHCIOBBIX Ha60p0B

CrnyuyaiiHble SKCHEpUMEHTHI (ONBITBI) M Ciy4ailHble COOBITUS. IJIeMEHTapHbIE
coObITHs (Mcxofbl). BepostHOoCcTh ciydaiiHOro coObiTus. bau3ocTh 4yacToThl U
BEPOATHOCTH cOOBITUH. CilydaifHble OIBITHl C PABHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU
coOBITHSIMH.  BeposTHOCTM  COOBITMII B ONBITaXx €  PaBHOBO3MOXKHBIMHU

3JIEMEHTapPHBIMU COOBITUSMHU.
Onepanu HajJ COOBITUSIMH: TlepeceyeHue, OOBbeIMHEHHEe, MPOTHBOIOIOKHBIE
coObITud. uarpammsl Ditnepa. @opmyna ciaoxkeHus: BEpOSATHOCTEH.

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHE BEpOATHOCTEH. JlepeBO  ciaydallHOIO

skcriepuMenTa. @opmyna moaHoH BepossTHOCTH. HezaBucuMblie COOBITHS.

6.5

KomOunatopaoe mnpaBmwio ymHOkeHus. IlepectranoBku u daxtopuan. Ywucio




coueranuii. Tpeyronbauk [lackans. @opmyna bmaomMa HeroToHa

6.6

bunapHbIli CllydaifHBId ONBIT (MCHBITAHUE), YyCIeX H Heynada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAHUW 110 TiepBoro ycmexa. Cepus

HE3aBHCHMBIX MCITBLITAHUN BepHynJm.

6.7

Cnyyaiinas BenuuuHa. Pacripenenenue BeposiTHOCTeN. /(uarpamMma pacnpeneneHus.

[Tpumeps! pactipeieIeHUi, B TOM YHCIIe TEOMETPUIECKOE U OMHOMHAIBHOE.

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

TeopI/m BepOHTHOCTCﬁ H CTaTUCTHKA

5.1

5.2

YuciioBble XapaKTEpUCTUKH CIyYalHbIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJaHUue,
JIUCTIEPCUSL U CTaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NPpUMEHEHUsT MAaTEMATHYECKOTO
0XKMJIaHMsI, B TOM YHCJIE B 33Ja4yax M3 IMOBCEJHEBHOM >XM3HU. MaTemaTHueckoe
OXXHJIaHue OWHAPHOM CIly4alHOM BeNMMYMHBI. MaTeMaTH4ecKoe 0XKHIAHHE CYMMBbI
CIy4alHbIX BEIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMUAJIBHOTO PACIIpeIeICHHH.

3akoH OOJBIIMX YHCEN M €ro posib B HayKe, Mpupoje u obmectse. BriOOpoUHbIi

METOJI UCCIIEJOBaHNH

5.3

[IpuMepel  HeENpepsIBHBIX  CIIydalHbIX BenuuuH. [loHATHE O IJIOTHOCTH
pacnpezneneHus. 3aJa4u, IPUBOLINE K HOpMAJIIbHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacmpeieICHUN.

IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pPe3yJbTaTaM OCBOCHUS

NPOBEPsIEMOr0  OCHOBHOI 00pa3oBaTeIbHOM IPOrPaMMBbI CPeHero 001ero

TpeOOBaHUS o0pa3oBaHus

Brnanenue weronamMum 0Ka3aTeNbCTB, QJITOPUTMAaMM pELIEHUS 3ajady;
yMeHre (QOpMyTUpOBaTH U ONEPUPOBATH TOHSATUSMHU: OMpEJCIICHNUE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, MNPU3HAK, [OKAa3aTEJbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpOBaThH




oOpaTHOE W TPOTHBOIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, KCIIOJIb30BaTh METOJ MAaTeMaTHYECKOW WHIYKIIHH,
NPOBOJIUTH JTOKA3aTEIbHBIE PACCYXICHUS TPU PEUICHUU 33J]ad, OLICHUBATh
JOTHYECKYI0  TMPABWIBHOCTh  PACCYXJICHUH; yMEHHE  OIEpUPOBAThH
TOHATUSIMH: MHOXECTBO, ITOJMHOXKECTBO, OIEpAaIlMd HaJ] MHOXECTBAMU;
YMEHHE UCIOJIb30BaTh TCOPETHUKO-MHOKECTBEHHBIN armapar AJisi OMUCaHUs
peabHBIX TPOIECCOB W SIBIICHUN U TPU PEIICHUH 3a7a4, B TOM YHCIE W3
OPYTHX y4eOHBIX MPEAMETOB; YMECHHE OIEPUPOBATH MOHATUSMU: Tpad,
CBSI3HBIA Tpad, NepeBo, IHUKI, Ipad Ha TUIOCKOCTH, YMECHHE 3a/laBaTh U
OMHKCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOAMU; WCIONB30BaTh TIpadbl Mpu
pelLIeHUH 33124

YMeHue omnepupoBaTh MOHATUSMU: HATYpajlbHOE YHUCIO, LEI0E YHUCIIO,
CTENEHb C IIEJIbIM MOKa3aTesieM, KOPEHb HATypaJbHOM CTENEHH, CTENEHb C
palMOHATIBHBIM [I0KA3aTeleM, CTENEHb C JEHCTBUTEIBHBIM I10Ka3aTeJIeM,
Jorapupm uHcia, CUHYC, KOCHHYC M TaHICHC IPOM3BOJIBHOIO YHCIA,
OCTaTOK [0 MOJYNI0, palMOHAJIBbHOE YMCJIO, HPPALMOHAIBHOE YHUCIIO,
MHOX€ECTBa HaTYPaJbHbIX, LEJIbIX, PALIMOHAIBHBIX, IEHCTBUTENIBHBIX YHUCET;
YMEHHE HCIOJb30BaTh MPHU3HAKK JEITUMOCTH, HAUMEHbUIMHA OOIIMi
JenuTeNs W HauMeHblllee oflee KparHoe, ainroputM EBknmpa npu
pelIeHUH 33/1a4; 3HAKOMCTBO C Pa3jIMYHbIMH HO3UIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINOIHITH BBIYMCIECHUE 3HAUEHUN U MpeoOpa3oBaHUs
BBIPQXCHUH CO CTCMCHSIMH W Jorapudmamu, MpeoOpa3oBaHHs IPOOHO-
palMOHATBHBIX  BBIPAXKEHMH;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCJIEI0BATENbHOCTh, apu(pMeThdecKkas Mporpeccus, reoMeTpudecKas
nporpeccusi, OeCKOHEYHO yObIBalolasi TreoMeTpUyecKas IpPOrpeccus;
YMEHHME 3aJaBaTh IOCJIEI0BAaTEIIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE
YHUCIIO, COMNPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4ucia,  ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYECKass U airedpaudeckas); yMeETb
IPOU3BOIUTH apUPMETHUUECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IIPUBOJIUTH IIPUMEPBI UCIIOJIB30BaHMSI KOMIUIEKCHBIX UHCEN; ONEPUpPOBaTh
HNOHATHAMM:  Matpuma 2x2  wu  3x3, omnpeAenuTeNnb  MaTpHIIbI,
TEOMETPUUECKUN CMBICTT ONIPEAETUTENS

YMeHnE ONCpHUpOBaATh IOHATHUAMU. PALNUOHAIBHBIC, HWPpalMOHAILHEIC,
MOKa3aTelbHblE, CTEMEeHHbIE, JOrapupMUUYECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUSI U HEPABEHCTBA, X CUCTEMbI; YMEHUE ONEPUPOBATH NOHATUSIMU:
TOXKJIECTBO, TOXKJECTBEHHOE NpeoOpazoBaHuE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWIBHOCTh YpPaBHEHHU,
HEPaBEHCTB U CUCTEM; YMEHHE PellIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C IIOMOLIBIO PA3IUYHBIX NPUEMOB; pelIaTh YPaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI C MMapaMETPOM; IPUMCHATh YPaBHCHU A, HCPABCHCTBA, UX CUCTCMBbI
JUIsL pellleHrs MaTeMaTHMYecKHX 3a7ad M 3a7ad U3 PasIUyHbIX obsacteit
HAayKH U peaJIbHOM KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DYyHKIMS, YETHOCTH (YHKLHUH,




HNEPUOTUYHOCTh (PYHKIIUH, OrPAaHHMYEHHOCTh (YHKIHUH, MOHOTOHHOCTb
(GyHKLIUU, 3KCTpeMyM (QYyHKLIMH, HauOoJblllee M HauMEHbIIee 3HAa4YeHUs
(GyHKLIMU Ha MPOMEXYTKE, HelpepblBHAs (DYHKIMS, aCUMOTOTHI Ipaduka
(GyHKLIUU, NepBas W BTOpas HPOM3BOJAHAS (PYHKLUHU, F€OMETPUYECKUN U
¢u3nyeckuil  CMBICI  IPOU3BOAHOW, IepBOOOpa3Has, ONpeAeIEHHBIN
UHTETpal, YMEHHE HaXOIUTh ACUMOTOTHl Tpaduka (GYHKUUU; YMEHHE
BBIYUCIISATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO M KOMITO3UITUH
(GyHKUINH, HAXOIUTH YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HAXOJUTh TPOU3BOJHBIC JIEMEHTAPHBIX (YHKIWN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUISL HCCIeNOBaHUA (DYHKIMI, HAaXOJUTh HAaWOONbBIIHE H
HalMEHbIIME 3HaueHus (QYHKUMN; CTPOUTh TIpapUKd MHOIOWIEHOB C
UCMOJIb30BAaHUEM  ammapara MaTeMaTHMYeCKOro aHajau3a; IpPUMEHATh
IPOM3BOJIHYIO Ul HaXOXKJCHMs HAWIY4IIero PelleHHs B NPUKIAJHBIX, B
TOM YHUCJI€ COLMATIBHO-PKOHOMUYECKHX U (PU3MUECKUX 3a/layax; HaXOAUTh
IOIAAN ¥ 00BbEMBI (PUTYp C TIOMOIIBIO MHTETPajia; MPUBOAUTH MPUMEPHI
MaTEeMaTUYeCKOr0 MOJEIUPOBaHUS € TOMOIIbI0 U depeHIaTbHBIX
ypaBHEHUI

YMeHue onepupoBarh MOHATUAMU: rpa@uk QyHKIMHU, oOpaTHas QyHKUHUSA,
KOMMO3UIMS (QYHKUMMA, JuHeWHas GYyHKIUSA, KBaJpaTH4Has (yHKIUS,
paumoHanbHas (QYHKOMSA, CTeNeHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIWHU, IOKa3aTelbHAs |
jgorapupmuueckas (QyHKIUW; yMEHHE CTPOUTh TpaduKd H3Y4EHHBIX
(GyHKIMH, BRIIOTHATH NpeoOpa3oBaHusl rpa@uKoB QyHKINN, UCTIOIH30BATh
rpaduKu JUIs U3Y4YEeHHUs MPOLECCOB U 3aBHUCUMOCTEH, IPU PElIeHUH 3a/1a4
U3 JIpyTux y4eOHBIX MPEIMETOBH 3aJad M3 pealbHON KHU3HM; BBIpaXKaTb
dopMynaMu 3aBUCUMOCTH MEXIY BEIMUYMHAMM; UCIOJIB30BaTh CBOICTBA U
rpaduxku QyHKUMHA AN pelieHHus ypaBHEHUW, HEpPaBEHCTB U 3ajad C
napaMerpamu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA
pELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjauyd Pa3HbIX TUIOB (B TOM YHCIIE Ha
HPOLIEHTHI, JOJM M YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBApPOB M
yCIyT, HAJOTH, 33Ja4l U3 00JacTH YMpPaBICHHs JUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI IO YCJIOBUIO 33JayM, HUCCIENOBaTh IOJYYEHHOE pELICHHE MU
OLIEHUBAaTh IPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHUE MOJEIUpPOBaTh
peasibHble CHUTYyallMM Ha S3bIKE MaTeMaTHKH; COCTaBISATh BBIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BaTh
IOCTPOCHHbIE ~ MOJIEIM  C  HUCHOJb30BAaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3ysbTar

YMeHne omnepupoBaTh MOHATHAMHU: CpeqHee apu(MeTHdYecKoe, MeInaHa,
HanOoJpIlIee ¥ HaWMEHbIIee 3HAYCHUs, pa3Max, JHUCIEPCHs, CTaHJAapTHOE
OTKJIOHEHUE YHCJIOBOTO Habopa; yMEHHMe H3BJeKaTb, MHTEPIPETUPOBATDH
UH(OPMaLIMIO, TPEACTABICHHYI0 B TaONIHMIAX, HAa JAMarpammax, rpadukax,
OTPaKaIOIIYI0 CBOWCTBA PEAJbHBIX IMPOLECCOB U SIBJICHUMN; MPEICTABIATH
uH(MOpMAIIMI0O C TIOMOIIBID Ta0NMHWII W  JAMarpaMM; HUCCIIEIOBATh




CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
MCTOOB U DJICKTPOHHBIX CPEACTB, Fpa(bI/I‘ICCKI/I ucciaeaoBarb COBMECTHBIC
Ha6J'IIOI[CHI/IH C IIOMOLIBI0 JUuarpaMm pacCC€uBaHUA U JIMHEMHOM perpeccuun

10

YMeHue onepupoBaTh IOHATUSAMM: CIIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOSTHOCTh C HCIIONB30BAaHMEM TpaUyecKux METOJIOB; PUMEHSThH
bopMyIbl CIIOXKEHHUSI M YMHOXXEHUS BEpOSTHOCTEH, (OpMylly IOJTHOM
BeposATHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (AaKTBI U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTU peajbHBIX COOBITHIL; yMEHHE ONEepPUpPOBATh
NOHATUSMM:  CIy4yailHash  BeNMYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTHYECKOE OXKUJAaHUE, MAHUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHUE
CIlyyaliHOW  BENWYMHBL, (YHKIUW  pACTPENCICHUS ¢  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO pacIpeie/ieHuil; yMEHne
UCTIOJIb30BaTh CBOMCTBA M3YUEHHBIX pACIpeleNeHUi IS peuleHus 3aaad;
3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOAbl BHIOOPOYHBIX
UCCJICIOBAaHM; YMEHUE PUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yrcel B MPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE OIEPHPOBAThH
MNOHATUSIMHM:  COYETAHUE, [EePEeCTaHOBKA, YHCIO COYETAaHUH, YHUCIO
nepectaHoBoK; OuHOM HpIOTOHA; yMeHHWE NPUMEHSATh KOMOMHATOpPHBIE
daKkThl W pacCyKICHHs JUIS PEIICHUS 3aaad; OICHWBATh BEPOSTHOCTH
peambHBIX ~ COOBITHMH;  COCTaBJISATH  BEPOSTHOCTHYIO  MOJAETh U
UHTEPIPETHPOBATH OTYYCHHBIA PE3yIbTaT

YMeHue omnepupoBaTh  NOHATHUAMH:  TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYNHA yIJja, INIOCKUN yroJj, ABYIPaHHBIN
yroJi, TpEXIpaHHBIM YroJl, CKpeIlMBaloIIUecs MpsiMble, NapalieIbHOCTh U
NEePIEeHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yroa MeXay MPsIMbIMU, YIOJ
MEXy NPSAMOHN M MJIOCKOCTbIO, YTOJ MEXKIY MIOCKOCTIMHU, PACCTOSIHUE OT
TOYKH JO IJIOCKOCTH, PACCTOSIHUE MEXIY HPSIMBIMHU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IPU PEIIEHUM 3alad H3Y4YECHHBIE
(bakThl 1 TeopeMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpYXKAlOIIEro MHpa; CTPOUTH MAaTEMAaTUYECKHUE MOJEIM C IIOMOUIbIO
TEOMETPUUYECKUX IMOHATHMM M BEIUYMH, pEIIaTh CBS3aHHbIE C HUMU
MPAKTHYECKHE 3a]1a4H

YMeHue onepupoBaTh MOHATUSAMH: IUIOmanb (GUIYphl, 00BEM QUTYpHI,
MHOTOTPaHHMK, IPAaBUJIbHBI MHOTOIDAaHHUK, CEYEHHE MHOIOTPaHHHKA,
KyO, mMapajuienenunesa, Npu3Ma, NOUpaMuaa, QuUrypa M IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, mmap, cdepa, Iuomanb cdepsl, IUIOMAIb
MOBEPXHOCTU MUPAMUJIBL, MPHU3MBI, KOHyca, LMIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO — Mapajijiesienuneaa, MNHpaMuabl, MPU3MBbL, HIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsS KOHyca U LMIMHAPA,
napajjielibHble OCH WIM OCHOBAaHHMIO, CEYEHHE 11apa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIpA, KOHYCa; yMEHHE CTPOUTH CeueHHe
MHOTOTpaHHHMKa, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalllEHUs, UX CEYECHMs], B TOM YHCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSATEIBHO
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dbopMyIUpOBaTh ONMpeneNIeHUs U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOICTBaX M TMpHU3HAKAX TeOMETpUYecKuX (uryp, 0OOCHOBBIBATHUIIH
OmpoBepraTh HX; YMEHUE TMPOBOIUTH Kiaccupukauuo Guryp mo
pa3JIMYHBIM [pPHU3HAKaM, BBIMOJIHATH HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MIOCTPOEHUS

YMeHue  onepupoBaTh HOHSATHSMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napajuielIbHbId TEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMOOMS, TMOA00HBIE (QUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOO0HBIE (UTYPHI, B TOM YHCIEC B TNPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIh30BATh '€OMETPUICCKHE OTHOIICHUS TPH
pelIeHNH 3ajlad; HAaXOJUTh T'€OMETPHUECKHE BEIMYMHBI (JUIMHA, YTOI,
UI0IAaaAb, 00BEM) IIPU PEIICHUH 33724 U3 JPYTUX y4eOHBIX MPEIMETOB U 3
peanbHON KU3HHM, YMEHHUE BBIYMCISATH T€OMETPUYECKHE BEIHMYUHBI (JUTHHA,
yroj, IJIOMIaab, 00BEM, IUIOMIAZL MOBEPXHOCTH), WUCHOJIB3YS H3yuCHHBIE
GopMyJbI ¥ METOJbI, B TOM YHCIIC: IUIOIIAAb MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHyca, LWIMHApA, IUIomanb cdepbl; 00BEM  KyOa,
NPSMOYTOJIBHOTO ~ TapaJlIeNienuIea, MUPaMUIbl, TPU3MBI, [AJIHHIPA,
KOHYCa, [lIapa; YMCHHUE HaXOJIUTh OTHOIICHUE 00BEMOB IOJJOOHBIX (pUTyp

12
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YMmenue OIICPHUPOBATL INOHATUAMMU: MPAMOYIroJibHass CHUCTEMa KOOPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyYMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpa II0 633H0y,
CKaJIIpHOC HPOU3BCACHUC, BCKTOPHOC IMPOU3ZBCACHHUEC, YIOJI MCKIAY
BCKTOpaMU,; YMCHHUC UCII0JIb30BATh BeKTOPHHI\/’I n KOOp)II/IHaTHI:Jﬁ METOA AJidA
pelmiCHUs TCOMETPUUCCKHUX 3aJiad U 3aa4 APYyIrux y‘le6HLIX npeaMeToOB

YMeHue BbIOMpPATh NOAXOAALINM METOJ AJs pelIeHus 3a7aui; MOHUMaHue
3HAaYMMOCTH MaTeMaTHKH B M3yYEHHU TPHUPOJIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SBJICHUH; YMEHHE pPaClO3HAaBaThb IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOIUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MAaTeMAaTHYECKOW HAYKH

HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
11O MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kox
1 Ywncita ¥ BEIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku qe1MMOCTH LETbIX YUCE
12 Pannonaneubie  umcina. OOBIKHOBEHHBIE W JCCATHYHBIC JAPOOH, TPOIICHTHI,

OCCKOHEYHBIC TTEPUOIUUECKHUE TPOOH




Apudmernueckuii KOpeHb HATypajbHOW creneHH. JIeHCTBUS ¢ apuMETHUECKUMHU

13 KOPHSIMH HaTypalbHON CTEIEHU
14 Crenenb ¢ nenbiM nokasarenem. CTeneHb ¢ palMOHAIBHBIM IOoKa3zareneMm. CBoiicTBa
' CTENEHU
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOT0 apryMeHTa
1.6 Jlorapu¢m uncna. JleciTuuHbIe U HATYpaJIbHBIE JTOTAPU(MBI
JeiictButenpuble uynciaa. Apudmernyeckue onepanuu ¢ JeHCTBUTEIBHBIME YHCIAMHU.
1.7 IlpubnuxEHHbIE BHIYUCICHMS, IPAaBUIA OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa
BBIUMCIICHUM
1.8  IIpeoGpa3oBaHue BhIpaKCHHUI
19  KomruiekcHbIe yncia
2 YpaBHeHUS 1 HEPaBEHCTBA
2.1  llensie 1 qpoOHO-paIMOHATIEHBIC YPABHEHUS
2.2  VppauuoHanbHbIC YpaBHEHHS
2.3 = TpuroHomeTpuieckue ypaBHEHUS
2.4  TlokazatenbHble U JOrapuGMUUECKUE YPABHEHUS
2.5  llensie 1 1poOHO-palIMOHATIEHBIC HEPABEHCTBA
2.6 = HppamumoHaibHbIC HEPABESHCTBA
2.7 | TlokazarenbHble U JorapuMUUECKUE HEPABEHCTBA
2.8  Tpuronomerpuyeckrne HEpaBEHCTBA
2.9  Cuctembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Martpuia cucTeMbl JIMHEWHBIX ypaBHEeHUHN. OnpeaenuTeNlb MaTPUIIbI
3 @yHKIMH U TpaduKu
31 OyHKIMsA, crnocodbl 3amaHus QyHKuuM. ['paduk QyHkinuu. B3aumao oOparHbIe
' bynkun. YétHeie u HeuéTHbIe pyHkuuu. [leproanueckue GpyHKINN
O6nactp ompeneraeHuss W MHOXKECTBO 3HaueHuit ¢yHkuuu. Hymum dyskmmm.
3.9 [TpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHU.
' Makcumymbl 1 MUHUMYMBI GyHKITUU. HanbomnbIiee 1 HauMeHbIlee 3HaYeHUE (PYHKITNH
Ha TIPOMEXKYTKE
33 CrenenHas QyHKIMS C HATypaJdbHBIM M IEBIM TOKa3zareneM. E€ cBoiicTBam rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHN
3.4  Tpuronomerpudeckue QyHKIIUHU, HX CBOMCTBA U TpadUKH
3.5  TlokazarenpHas u norapudmudeckast pyHKIINH, UX CBOMCTBA U TpaduKu
36 Touku paszpeiBa. AcuMnToThl TpadukoB GyHKIMH. CBOMCTBA (YHKIIHMA, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 = TlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMsI TOCIEI0BATEIbHOCTEN
3.8  Apudmernueckas u reomeTpuieckas mporpeccuu. Dopmysa CiI0KHBIX MPOIIEHTOB
4 Hauana maTemMatnueckoro anaiamnsa
4.1  IlpowmsBomnas pyukiuu. [Ipon3BoaHBIC 2IEMEHTAPHBIX (QYHKITUH




[IpumeHeHne mNPOM3BOAHON K HUCCIEAOBAaHMIO (YHKIMHA HAa MOHOTOHHOCTh H

4.2 SKCTpeMyMbl. HaxokneHne HauOOJIbIIer0o W HAMMEHBINETro 3HaueHWs (YHKIUH Ha
OTpe3Ke
4.3  IlepBooOpasnas. Murerpain
5 MHokecTBa 1 JIOTHKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. Juarpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1  OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTH
7.2 | IlpsMble U TIOCKOCTH B POCTPAHCTBE
7.3 ~ MHOTOTpaHHUKH
7.4 = Tena v MOBEpXHOCTH BPAILICHUS
7.5  KoopauHaTel U BEKTOPbI
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