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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
AHAJIU3A» HA YIJTYBJAEHHOM YPOBHE B 10-11 KJIACCAX
MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAYy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKH, OOIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJI€BalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOro aHaM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI PKOHOMUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUISl JaJbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHON KU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMH KOHCTPYKIUSIMHU aireOpbl U MaTeMaTUYeCKOTO aHaju3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3ydyeHusi yuyeOHOro Kypca «Ainredpa v Havaja MaTeMaTH4YE€CKOro
aHanM3a» OOyYarolIUecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aad,
CaMOCTOSITENILHOTO MOCTPOEHUS MATEMAaTUUYECKUX MOJIENICd peajbHbIX CUTYaIlUH,
WHTEpIIpEeTalluk  TOJYYCHHBIX  pEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTECHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIbHOCTH, TpeOyromeld MpOAOIKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajaaM MaTeMaTHYeCKOro aHalIn3a
JISKUT EATeITHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yueOHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJIEHBI  CIIEYIOIIUE COAEPKATENbHO-METOANYECKHE JUHUU: «Yucna wu
BbluncieHus», «OyHkuun u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANUECKUE JMHUM HU3YyYaloTCs Ha TMPOTSHDKEHUU JABYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMHM TEMaMH M pa3aenaMiu. JlaHHbI yaeOHbIiH
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIHn3, TEOPHsI MHOKECTB, MaTeMaTHuecKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE OoJiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEATbHOW CHUTYyallMd, MPUMEHATHh 3HAHUS,
MOJy4YEeHHBIC TPH H3YYCHUH YYeOHOTO Kypca, Uil PEIIeHHS CaMOCTOSATEIHHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YuCIa, YMEHUE JeiaTh NPUKUIKY, BBITOIHATH MPUOIMHKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB pPaccCMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOMKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJICJICH PEaNbHOTO MHUpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOyYalolIUeCs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIIeOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacdy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COZIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00yYaromuxcs, GOpMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PaCCyKICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npesyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBI Il PEUIEHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK A3bIKAa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKILIHNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIIOIINX BBIPAXKaTh 3aBUCUMOCTH MEX/1y BEIMYMHAMU B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHUA, BBIYUCIATH MIIoManun (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MTO3BOJIAET HAXOIUTh HAWITYUIIIEE PEIIEHUE B MPUKJIAJHBIX, B TOM YHCIIE€ COUUAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 AaHaJIN3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-IOTHUECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS



pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECIUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha w3ydeHme yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECSITUYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JICWCTBUTENbHBIMU  4YHMclIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACUCTBUTENBHBIX YHCEI JIJISl PEIICHHS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXEeHH, COIEPKALINX JOrapu(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanue NOCTPOCHHON MOJENU C MOMOUIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHble pyHKkuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHHE U TIOCTPOCHUE UX IpadUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocimenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U1 reoMeTpuuecKas rnporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUHU. OnpeesneHue, TeOMETPUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  TMOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW pPALMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

HNuterpan. ['eoMmeTpruueckuil CMbICI MHTETpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pELICHUH, pacCy>KIE€HUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJOJIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEILHOCTH, ITANIOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTb MOSICHEHWS [0 XOAY pELICHHs 3a/1ayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXIACHUAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISATH ILJIAH, AITOPUTM PEICHUs 3a/1aul, BIOUPATh CIIOCOO pEelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3aJ1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mNpU pelmeHuH Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCyx)aeHUsI, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TIO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJECHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSAMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALMOHATBHOE YHCIO, MHOXECTBa
PaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,



IPUMEHATH NPUOIKEHHBIE BBIYUCICHUS, TPABIIIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX;

cBOOOHO OIEpPHPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTapU(PM UHKCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC
YUCIJIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPHUMEHATH METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSATD JIeJICHNE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MaTpuld, ONPEACIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICI,
MCITIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 JJid BBIYMCIEHHS €ro 3HayeHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUM,
MOJEIUPOBATh PEAIbHBIE CUTYAllMH C MOMOILBI) CUCTEMbI JJUHEHWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTpULl W ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALIMX CTEEHH C
paLMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa norapumoB TUISL npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI ISl TPeoOpa3oOBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEallbHblE CHUTyallud Ha s3bIK€ aireOpbl, COCTaBIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3uIMA GyHKUMM, Tpaduk GyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMM: UYETHbIE M HEUETHBIE (PYHKIMH,
nepuoanyueckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (YHKIUM C HATypalbHBIM U LIEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JTHHEWHHas
(GYHKIMH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPHUKOB;

cBOOOJIHO OMNEpHUpPOBAaTh MOHATHSMH: IOKa3aTeabHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKITUM YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXkaTh (hOpMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOZIHO ONEpUPOBATh MOHATUAMM: apumeTHyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U



AKCIIOHEHITUATLHBIN POCT, (hOPMYyJIa CIIOKHBIX TPOIEHTOB, HUMETh MPEACTABICHUE O
KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUM ISl PEUIEHUS PEabHBIX 3a7ad MPHUKIAJIHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUYKU Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTUKA:

CBOOOJIHO  OMEpUpPOBATH  MOHSATUSMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONUCaHUs PeabHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpPEACICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHIECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HaTypaJIbHBIX U IEJIbIX YHCEJ, UCIIOIb30BaTh MPU3HAKHU JCIIUMOCTH LIEJIbIX YUCET,
HOJ/l u HOK HaTypalbHBIX 4HCEN OJi1 PElIeHUs 3ajad, NPUMEHSTh alrOpUTM
EBxnupa;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIO, 3alKChIBATh
HaTypaJibHbIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YHCIia B anreOpandeckor u



TPUTOHOMETPHUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jgorapu(pMUUECKUE HEpPaBEHCTBA, HAXOAUTb MUX PELUICHUS C  I[OMOIIBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pemarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
coJiepKallye MOAYJIU U apaMeTphl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TAK)Ke€ 3a/1a4 C IIapaMeTpaMu;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKECHHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMIO3UUUU (PYHKUUNA C MOMOIIBIO 3JIEMEHTAPHOrO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH Te€OMETpUYECKUEe 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIEIOBAaHUS pealIbHBIX
IIPOLIECCOB.

Havyajna MmareMaTH4eCKOro aHaJIn3a:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOJIHYIO JUISI HAXOXKIEHUS HAWIY4IIero pEelIeHUs B
MPUKJIATHBIX, B TOM YHCJIE COIMATbHO-9KOHOMHUYECKUX, 3a/1a4ax, sl OTpEAeIICHUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3alaHHOro (GopMyJIoi Wiu rpagukoM;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAcIEHHbIHI
UHTETpaj, HaXOIUTh MEPBOOOPA3HBIC 3IEMEHTAPHBIX (YHKIUA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAMTh IJIOIIAN TUIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaBieHus 1 epeHInanbHbIX YPaBHEHUH;

pelarh MPUKIAJAHbIE 33aud, B TOM YHCJIE COLUAIbHO-I’KOHOMUYECKOTO U
(¢u3nUecKoro xapakrepa, CpeJCcTBaAMU MaTeEMaTHUYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMMbl Bcero Kontponburie  Ipaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
MHOK€eCTBO IEHCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
5 TpuroHomeTpuuecKe BbIpaXKEHUs 1 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NpOrpamMmbl Bcero Konrponburie  Ilpaxtirieckue o0pa3oBaTesbHbIE
padoThI padoTshI
pecypcsbl
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 HarypanbHble u 1ienble yncna 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 p
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OrniepupoBaTh NOHIATHSIMU: PAIIHOHAILHOE U ICUCTBUTEIHLHOE YUCIIO,
OOBIKHOBEHHAs M JECATHUYHAs APOOb, MPOLEHTHI
12 BB\I}HOJ‘IHHTB apudmMeTHyecKue onepaluy ¢ palMoOHAIbHBIMU U
JEHCTBUTEIILHBIMH YUCITAMU
13 BoImonHATs TpUOIMKEHHBIC BEIYUCIICHIS, UCITOJIb3YS TIPABHIIA }
OKpPYTJICHUS, IeJIaTh IPUKUIKY M OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBath MOHATHUSAMH: CTETICHD C IIEJIBIM ITOKa3aTeaeM, CTaHAapTHas
14 dbopma 3anucu JEHCTBUTEIBLHOTO YHCIIa, KOPEHb HATYpaIbHOM CTETICHH;
HCIOJIb30BATh MOIXOAIIYIO (hOpPMY 3aITUCH JIEHCTBUTENBHBIX YHCEI AJIs
pEIICHHS TPAKTUICCKUX 33]1a4 U MTPEJICTABICHMSI TAHHBIX
OrnepupoBaTh NOHATHSAMU: CUHYC, KOCHHYC U TAHT€HC TIPOU3BOJIBHOTO
15 yria; UCTOIb30BaTh 3aMKCh MPOU3BOILHOTO YITia uepe3 oOpaTHbIE
TPUTOHOMETPHYCCKHE (DYHKIIUN
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh NOHATHSMU: TOXKJIECTBO, YpAaBHEHHE, HEPABEHCTBO, LIETIOE,
2.1 panroHaIbHOE, UPPAIIMOHAIEHOE YPAaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
29 BrimonHsaTe peodpazoBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUI U
peniaTh TPUrOHOMETPUUECKHUE YPABHEHUS
BEIMomHATE ipeoOpa3oBaHUs MEIbIX, PAMOHATBLHBIX ¥ HPPAIIMOHATBHBIX
2.3 BBIPQXEHHH U pPellaTh OCHOBHBIC TUIIBI IIENTBIX, PAIIMOHAIBHBIX U
UPPAIMOHATLHBIX YPABHECHUI W HEPABCHCTB
24 [TpuMeHSITh ypaBHEHUS W HEPABEHCTBA TS PEIICHUS MAaTEMATHIECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IUYHbIX 00JIaCTell HAYKU M PEaIbHOMN JKU3HH
MonenupoBaTh peaabHble CUTYAIlUU Ha S3BbIKE anreOpbl, COCTABISThH
2.5 BBIPKEHMsI, YPAaBHEHH S, HEPABEHCTBA 110 YCIIOBUIO 33]1a4H, HCCIICIOBATh
MOCTPOCHHBIE MOJIENU C MCTIOJIH30BAHUEM armapara aireopsl
3 OyHKIHH U TpaduKh
OrniepupoBaTh NOHATHAMU: (QYHKIIHS, CTIOCOOBI 3a1aHus PyHKITHH,
3.1 00J1acTh OnpeesieH!s] U MHOXKECTBO 3HaUYCHHUH (DYHKIMHU, Tpaduk
GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
3.2 OnepupoBaTh NOHATUAMH: YETHOCTb U HEUETHOCTh (DYHKIIUU, HYIIH
(GYHKINY, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKITUN A1 pEIICHUST ypaBHEHHI




Ctpouts W uyuTaTh Tpaduku JUHEHHON GYHKIMH, KBaIpaTHIHON

3.4
(GyHKINY, CTENEeHHOW (QYHKIMHU C IIETIBIM MOKa3aTelIeM
Hcnonp3oBatk rpaduku GyHKIUHI 11 MCCIIETOBAHMS TPOLIECCOB H
35 3aBHCHMOCTEH NP peUIeHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB U
' peanbHOM JKU3HHU, BBIPAXATh (POPMYTaMU 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBarh NOHATHUSAMU: MOCIEI0BATEIILHOCTD, apupMeTHUECKAs U
reOMETPHYECKas POTPECCHH
OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUECKAs
4.2 nporpeccusi, cyMmMa 6€CKOHeYHO yObIBaIOIIEe reOMeTpUIeCKOn
IPOTpPeCcCuu
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
4.4 Hcnonp30BaTh CBOMCTBA MOCIIEOBATEILHOCTEN U MPOTPECCUIA IS
' pelIeHus peaybHBIX 3a]1a4 IPUKIIAJHOTO XapakTepa
5 MHoOXecTBa U JIOTUKa
51 OnepupoBath MOHATUSAMHU: MHOXECTBO, OTIEPAIIUH HAJl MHOXKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar JJisi ONMCaHHS
5.2 pealbHBIX MPOLIECCOB U SBIEHUIL, P PEIICHUHU 3324 U3 IPYTHX
y4eOHBIX NPEIMETOB
53 OmnepupoBath MOHATUSIME: ONPEACIICHHE, TEOpEMa, CIIECTBHUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATUSAMH: HaTypaJbHOE, 11€J0€ YUCII0; UCIIOIB30BaTh
11 NPU3HAKK JIETMMOCTH LENBIX YUCE, PAa3I0KEHHE YHCIIA Ha TIPOCTHIE
MHOXHTEJIH JUIs PeIICHNUs 33124
1.2 OrniepupoBaTh MOHITHEM: CTETIEHB C PAIIMOHATLHBIM TIOKa3aTelIeM
13 OmnepupoBaTh MOHATUSAMHE: JIOTApU(M YUCIIA, IECITUIHBIE U HATYpaIbHbIC
' soraprQmsl
2 VYpaBHEHUS U HEpAaBEHCTBA
[TprMeHsTh CBOMCTBA CTENEHU JIs TPe0Opa30BaHuUs BhIPAXKEHHUI,
2.1 OTIepUPOBATH MOHATHAMMU: NIOKa3aTeIbHOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BrimonHsaTe npeoOpa3zoBaHus BRIPAXKEHUN, COEPKAIIMX JOrapu(MBI;
2.2 OTIEpPUPOBATH MOHATHAMU: JIOTapH(PMHUUECKOE YypaBHEHNUE  HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB
2.3 Haxoauts perieHus npocTelImux TPUroHOMETPUIECKIX HEPABEHCTB




2.4

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWUHBIX YPaBHEHUH U €€ pelIeHNE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUM I PELICHUS
MPAKTHYECKHX 3a7a4

2.5

Haxoauts perieHns NpocTEHIINX CUCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peaabHbIe CUTYAI[UU Ha SI3BIKE anreOphl, COCTABIISTH
BBIPKEHUS, YPABHEHHsI, HEPABEHCTBA U CHCTEMBI 110 YCIOBHUIO 3a71a4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara
anreOpsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: NTepHOANYECKast (PYHKIMS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH dKCTpeMyMa (yHKIIUU, HAUOOJIbIIEe U
HavMeHbIIIee 3HaUCHNST PYHKIIMU HAa IPOMEXKYTKE; UCIIONIB30BATh UX JUIS
ucclieIoBaHus (QYHKIMH, 33JaHHOU IpaduKOM

3.2

OnepupoBaTh MOHATUAME: TPa(QUKH OKA3ATEIBHOM, JTOrapuPMHUECKON
U TPUTOHOMETPHUECKUX (QYHKLIMN; N300paXkaTh UX HA KOOPJUHATHON
IJIOCKOCTH M MCII0JIb30BATh JUUISl PEIICHHs] YPABHEHUH M HEPABEHCTB

3.3

N300paxaTh Ha KOOPJAUHATHOMN IUIOCKOCTH IpapuKu JIMHEHHBIX
YPaBHEHMH U MCIIOJIB30BaTh UX Ui PELICHUs] CUCTEMbI JIMHEHHbBIX
ypaBHEHUU

3.4

Hcnonws3oBathk rpaduku GyHKIUN A UCCIIEOBAHUS ITPOLIECCOB U
3aBHCUMOCTEH U3 IPYTruX y4eOHBIX AUCIUILINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

OnepupoBaTh NOHATUSAMU: HENPepbIBHASA (QYHKIUS, TPOU3BOAHAS
(YyHKLNY; UCTIOJIb30BaTh F€OMETPUUECKUI U (PU3HUECKH CMBICT
IIPOU3BOJHOM JUIs pEeIICHUs 3a/1a4

4.2

HaxoauThs npon3BoaAHbIE 3JIEMEHTAPHBIX (QYHKIIUH, BHIYUCISATh
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIUH

4.3

Mcnonb30BaTh NPOU3BOJHYIO ISl UCCIIEOBAHUS (DYHKIIMHU HA
MOHOTOHHOCTB U SKCTPEMYMBI, IPUMCHATD PC3YJIbTAThl UCCIICIOBAHUSA K
MOCTPOCHHIO IPa(huKOB

4.4

Hcnons30BaTh IMMPOU3BOAHYIO UL HAXOXKACHHUA HAUTTYYIICTO PCIICHU B
MPUKJIAAHBIX, B TOM YHCJIC COONAJIbHO-OKOHOMHWYCCKHX, 3aa4ax

4.5

OnepupoBaTh NOHATUSAMU: TIepBOOOpa3Hasi U MHTErpai; IOHUMAaTh
reoMeTpUYeCcKui M pU3NYecKHii CMBICIT HHTErpaja

4.6

Haxoaute nepBooOpazHbie JIeMEHTapHBIX (YHKIUN, BBIYUCISTD
uHTerpai no gopmyne Hototona — Jleitbuuna

4.7

PemraTs IMPUKIAAHBIC 3a1a4i, B TOM YHCJIC COONNAJIbHO-OKOHOMUYCCKOT'O U
(I)I/IBI/I‘{CCKOFO XapaKkTepa, CPpCACTBAMU MATCMATUYCCKOI'O aHAJIN3a

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA




Yucia ¥ BEIYUCICHUS

Panmonanbshble yncina. OObBIKHOBEHHBIE U IECSITUYHbBIE JPOOU, TIPOLIEHTHI,
OecKOHEeUHbIE TIEPUOHUECKUE Tpoou. ApupMETHYECKHE OTEepalLnu C

11 | panroHanbHBIME YKCIAMH, TPEOOPA30BAHMUS YHCIOBBIX BhIpaxkeHuit. [IpumenenHue
NpoOeil 1 NPOLEHTOB JUIsl PEIICHUs IPUKIIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciei
3HAHUM U peaTbHOM JKU3HU
JlelicTBUTENBHBIC YKCIIa. PanoHanbHble M UPPALIMOHAJIBHBIC YUCIIA.

12 Apudmerndeckre onepanuu ¢ AeCTBUTENbHBIMU yuciamu. [Ipubmkénnbie
BBIYHCJICHMS, TPAaBUJIA OKPYIJICHUS, IPUKKJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN
Crenens ¢ nenbiM nokasaresneM. CranaapTHas (Gopma 3anucu AeHCTBUTEIbHOTO

13 yrcia. Mcronb3oBanue noaxoasaimeil popMbl 3aucH IeHCTBUTEIBHBIX YACEI IS
pelIeHNs IPAKTUYECKUX 3a]a4 U IPEJCTABICHUS JaHHBIX

14 Apudmernueckuil KOpeHb HaTYpaJabHOM cTeneHu. JeidcTBus ¢ apupMeTHUECKUMU

' KOPHSIMH HAaTypaJIbHON CTENEHU
15 CuHyc, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 | ToxzaecTBa 1 TOXKIECTBEHHbIE IPE0Opa30BaHU
29 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE
' TPUTOHOMETpHUYECKUE (HOpMYIIBI

23 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, perieHre HepaBeHcTBa. MeTon
VMHTEPBAJIOB

2.4 | Pemenue 1enbix U ApoOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB

2.5 | Pemenue nppalroHaJIbHBIX YPaBHEHUN 1 HEPABEHCTB

2.6 | Pemenue TpUroHOMETPUUYECKUX YpaBHEHUM

27 IIpuMmeHeHNe ypaBHEHUI U HEPABEHCTB K PELLICHUIO0 MaTEMAaTUUECKUX 3a1a4 U 3a7a4

' 13 pa3aMyHbIX 00JacTel HayKH U peaslbHOM JKU3HU
3 OyHKIUU U Tpaduku
31 Oynk1us, cnocoOsl 3ananus Gyakuun. 'padux Gynxiun. Bzaumuo odparHble
' GbyHKIHH
3.2 Ob6mnacTh ornpenenaeHus: © MHOXKeCTBO 3HaueHUi pyHkuuu. Hynu @yskunu.
' [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 CrenenHast GyHKUUS C HATYpaJbHBIM U LENbIM MoKa3aTeneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduK KOpHs N-0i CTENEHH
34 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIEIIEHHE TPUTOHOMETPUUECKUX (PYHKIIUHA
' YHCJIOBOI0 apryMeHTa
4 Havana maTremaTtnueckoro aHanusa
41 [TocnengoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEOBATEIbHOCTENH. MOHOTOHHBIE
' 0CJIEI0BATELHOCTH
Apudmerndeckas U reoMeTpudeckas nporpeccuu. beckoneuno yObiBaromas
49 | TEOMETpHHECKas MPOrpeccHs. CymMa 6eckOHEUHO yOBIBaOIIEH reoOMeTpuIecKoi

nporpeccuu. Popmyiia CIOKHBIX OPOLEHTOB. VCroap30BaHNe POrpeCCUu Iis
penieHus peasibHbIX 3a]a4 PUKIIATHOTO XapaKTepa

MHoecTBa U JOTHKa




MHoOkecTBO, Onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna.
5.1 | IIpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO aIlliapara s OUCaHus PeaabHbIX
MIPOLIECCOB U ABJICHUH, PU PEHICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna u BIYUCTICHUS
1.1 Harypanbnbie u niensie yncina. [Ipu3Haku AeMMOCTH HEIbIX YHCell
1.2 CrteneHb ¢ pallMOHAJIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, copepKaIUX JTOrapu(Mbl
29 [IpeoOpazoBaHme BEIpaXEHUH, COCPIKAIIUX CTEIICHU C PAIlMOHATHLHBIM
' [oKa3areleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUH. Perienne npukiaaHbeIX 3aa4 ¢ TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEMAaTUYECKUX
' 3aJ1a4 ¥ 3aJ1a4 U3 pa3JIU4HbIX 00J1aCTell HayKU U peaIbHOM KU3HU
3 OyHKIUU U Tpaduku
Oyukuwmst. [Tepuognueckue Gynkiuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl ¥ MUHUMYMBI G yHKIMHA. Hanbosbiiee u HauMeHbIee 3HaYCHUE
(YHKITUN Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIINH, UX CBOUCTBA U TpaPuKu
3.3 [TokazarenpHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH
34 Hcnons3zoBanne rpadukoB PyHKITUHN I pEIICHUS] YPABHEHUH M IMHEWHBIX
' CHCTEM
Hcnons3oBanue rpadukoB (GyHKIUH A1 UCCIIEAOBAHUS MTPOLIECCOB U
3.5 3aBUCUMOCTEHN, KOTOPBhIE BO3HUKAIOT IIPH PEIICHUH 3a]1a4 U3 IPYTUX YIeOHBIX
MPEAMETOB M peaIbHOMN KU3HU
4 Hauana maremaTnueckoro anaiamnsa
4.1 HenpepsiBabie DyHKIIMN. METOI MHTEPBAIOB JIJIs1 PEIICHHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM
43 ITpou3sBosHbIe Ar1eMeHTapHBIX QyHKIUNA. DOpMYITBl HAXOXKACHUS IPOU3BOIHOMN
CYMMBI, POU3BEACHHSI U YACTHOTO (YHKITHI




[IpuMeHeHne MpON3BOTHOM K UCCIIETOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD U

4.4 sKCTpe-MyMbl. HaxoxieHrne HanboIbIIero 1 HaMMEHbINETo 3HaYeHHUs (PYHKIINY Ha
OTpEe3Ke
[TpumMeHeHre TPOU3BOTHON ISl HAXOXKICHUS] HAWTYYIIIETO PEIICHHS B

4.5 MPUKJIAIHBIX 3a7a9ax, JUIsl ONPESICHUS CKOPOCTH MpoIiecca, 3aJaHHOTO
hopmymoit uiu rpagukom

4.6 [TepBoobOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reoMeTpudeckuii 1 GU3NIECKUi cMbICI. Beruncienne narerpaia

1o opmyne Hetorona — JleiiGnuma




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
HA YIJTYBJEHHOM YPOBHE B 10-11 KJIACCAX
MNOACHUTEJBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIIEHHE, (HOPMUPYEMOE MPU U3yUYEHUU 00YHAIOITUIMUCS
MOHSATUUHBIX OCHOB TE€OMETPHUM, NPHU J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHHUH
LEMOYKH JIOTHUECKUX YTBEPKICHUN TP PELICHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 33/a4.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUYaromMXCcs MPU U3y4YEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee rIyOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JIJIs1 YCIEITHOTO MpodhecCuOHaILHOT0 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4acTH MHUPOBOW KYJIbTYpHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbIC SIBJICHUS OKPY’KAIOIIEr0o MUpPa, 3HAHUE MOHATUIHOTO arnmnapara o pa3aeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMHpoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMA O
IMPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOJHUTh
HECTaHJIapTHBIE CIOCOOBI pelIeHUs 3a/1ay;

dbopMHpoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B pEeaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaThH TE€OMETPUYECKHUE
MOJECIIH;

dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpOBaHHWE MOHMMAHHUSA POJU AKCMOMATUKH TMpHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAAETh METOJAMHU J0KA3aTeNbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 W 337a4 C IMPAKTHUYECKUM COJEPKAHHEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYyalUSX U MPHU U3YyYEHUU APYTHUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMHU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YTIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM U IIJIOCKOCTU: NEPIICHIUKYJISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
IyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHHON MHUPAMUIBIL.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIILHBIN TeTpadp, KyO. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Msbl. [1no1mans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napaJuIeenue a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpAa, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIECHHBIE M IMPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[ToHsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalsipHOE MPOU3BEJIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHWUYECKAs TMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnosnoxenue chepsl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHHUs Ha
riockocTu. Pa3Béprka nunuuapa u konyca. Cummerpus cepsl 1 mapa.

O0BEM. OcHoOBHBIE CcBOMcTBa 00BEMOB Teil. TeopemMa 00 o0O0béME
OpsIMOYTOJIBHOTO Tapajiienienumneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHUCaHHAas oOKojo IwiuHapa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpALLCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romorteTus. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 1I1apa, METOAbI IOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsMoyronpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

J/IBUKeHNsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJIbHAsT CUMMETPHS, 3€pKAJIbHAS CHUMMETPUS, MOBOPOT BOKPYI NPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33]1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa YKOJOTUUECKUX MPo0JieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOH KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIBTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3aJ1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mpu pelmeHur Y4eOHBIX 3a7ad, NPUHUMATh IeJIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TIO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJECHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHrN 3a7a4 U MPOBEACHUN MAaTEMATUYECKUX PACCYKIACHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
TFE€OMETPUUYECKUX 3a/1a4;

e KIAacCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3AHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIpH3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapajuiesenumnes, Kyo);

e KJIACCU(PUIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTh, BHIMOJIHATH U300paxeHus: uryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
MUpaMK/ia), FCOMETPUIECKHUX TeJl C TPUMEHEHUEM (HOpMYIT,

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0KJECHUE FEOMETPUYECKUX BEIMYNH, IPUMEHSS N3BECTHBIE METO/IbI IIPH
pElIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSA Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpaileHus (LMWIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HHQOpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsI MHOTOTPAHHUKOB M TEJ BPAlllCHUs: CEYEHUs LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarp 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallMd, MPUMEHSATh HM3YYECHHBIE MOHSTHUA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEeOopeM, armmapara anreOpbl, peniaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpaMMmbl Bcero Kontponburie  Ipaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTL MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl 1 paccTosTHUA 16 1
MHororpanHuk# 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Konrpoubnble IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 AHanuTu4ecKas reoMeTpHs 15 1
5 [ToBTOpeHME, 0600IICHNE 1 15 1
CUCTeMaTH3alus 3HAaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpanienus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBUKEHUS 5 1
7 [ToBTOpEeHUE, 06001IEHNE 1 17 5
cUCTEeMaTU3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
TG T IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJabTara
7 I'eomeTpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMasi, INIOCKOCTh
79 [TprMeHsITh aKCHOMBI CTEPEOMETPUHU U CIICCTBUS U3 HUX MPH PEIICHUN
' reOMETPUYECKHX 3a1a4
73 OmnepupoBaTh MOHATUSAMHE: NMAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTh
' MPSIMBIX U MJIOCKOCTEN
74 KnaccuduimpoBaTs B3auMHOE pacloIoKeHUE MPSMBIX U TIIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYTPAHHBINA yrOJ, TPAaHHU IBYTPAaHHOTO yIIIa,
7.5 pedpo ABYrpaHHOIO yria, TUHEHHBINA YyroJl IBYTPaHHOTO YIiia, rpajycHas
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh MOHATUSMHI: MHOTOTPAHHUK, BBITYKIIBIA U HEBBITYKJIBIH
' MHOT'OT'PAaHHMK, 3JIEMEHThI MHOTOTPAaHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITUPaMUa, IPU3Ma,
IPSIMOYTOJIBHBIN MapajieNenunes, Kyo)
KnaccugummpoBats MHOTOTpaHHHUKH, BEIOUPAst OCHOBAHUS IS
78 KJaccu(uKauy (BBIMYKJIbIE U HEBBITYKIIbIE MHOTOIPAaHHHKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, MIPSIMBIE X HAKJIIOHHBIE TTPH3MBI,
napaJiesIenumne bl)
79 OnepupoBaTh MOHATUSAMH: CEKYILasl INIOCKOCTh, CEYEHUE
' MHOTOIPaHHHUKOB
710 OOBSACHATH MPUHIIUTIBI TIOCTPOCHUS CEYSHHI MHOTOTPaHHHUKOB,
' UCIIOJIB3YSI METOJI CIIC/IOB
CTpouTh ceueHus MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOXKACHNUE T€OMETPUYECKHUX BEJIMUYMH MO 00pa3iam
WM QJITOPUTMaM, TPUMEHSISI I3BECTHBIE aHATMTHYECKUE METOIBI TIPH
7.12 peLIeHUH CTaHJapTHBIX MaTEMaTHUECKUX 3a/1a4 Ha BHIYMCIICHUE
PaCCTOSTHUN MEXIY IBYMsI TOUKaMH, OT TOYKH JO MPSMOU, OT TOUKHJIO
TUIOCKOCTH, MEXJTy CKPEIIMBAIOIIMMUCS MPSIMBIMU
Pemrate 3a1aun Ha HaAXOXKACHNUE T€OMETPUUYECKHUX BEJIMYMH MO 00pa3iam
WM aJTOpUTMaM, IPUMEHSI U3BECTHBIC AHATTUTHUECKHUE METOIbI TPH
7.13 pELICHUH CTaHJAPTHBIX MATEeMaTHUECKUX 3a/1a4 Ha BHIYHCIICHUE YTIIOB
MEX1y CKPELIUBAIOLIUMUCS IPSIMBIMU, MEKIY IPSIMON U TNIOCKOCTHIO,
MEXKYy TUIOCKOCTSIMH, JIBYTPAaHHBIX YIJIOB
714 Borancnare 00bEMBI 1 TUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB

(mpu3ma, mupamMuaa) ¢ IpuMeHeHUEM (HOPMYJI, BEIYUCIATh COOTHOIIICHUS




MEXY TIOMIAISIMH MTOBEPXHOCTEH, 00bEMaMu TT0T00HBIX
MHOTOIPAHHUKOB

OnepupoBaTh NOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U

7.15
TUIOCKOCTh CHMMETPUH, IIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (BUTYPBI
W3Bnekath, mpeoOpa3oBbIBATh U HHTEPIIPETUPOBATH HH(DOPMAITHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PHUTYpax, MPEICTaBICHHYIO Ha
YepTeKaX U PUCYHKAX
[TpuMeHSTHh reoMeTpUYecKre GaKThl IS PEIICHHUS CTEPEOMETPHUYECKIX
7.17 3aj1a4, MPEANOJIaraloliuX HECKOIBLKO [IaroB PEIICHHMS, €CIIH YCIOBUS
NPUMEHEHHS 3aJIaHbI B IBHOH opme
718 [TpuMeHSTh POCTEHIIIE TPOTPAMMHBIC CPEICTBA U JICKTPOHHO-
' KOMMYHHKAI[HOHHBIC CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUYCCKHX 3a71a4
719 [TpuBOAKUTH MPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEH B TIPUPOIC U
' YKM3HH, PAclio3HABAaTh NPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYCHHBIC 3HAHUS HA IPAKTUKE: aHAJTU3UPOBATh PEalIbHbIC
CUTYAIlMX U TIPUMEHSTh U3yYCHHBIC TOHATHS B IPOIIECCE TOUCKA
pelLICHHs] MATEMaTUYeCKU CHOPMYITMPOBAHHON TIPOOIIEMBI,
7.20 MO/JICITUPOBATh pealibHbIC CUTYAIlMU Ha A3bIKE TE€OMETPUH, HCCIICI0BATh
MOCTPOCHHBIE MOJICIIN C MCIIOJIL30BAaHUEM T'€OMETPUUYCCKUX TIOHATHIA U
TEopeM, arrmapara ainreOpbl, pelaTh NPaKTUYECKUE 3a1a4M, CBI3aHHBIC C
HAXO0XKJICHUEM I'€OMETPUYCCKUX BEIUYUH
11 KJIACC
Kon .
DOBEDAEMOro IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOM
posep o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMsI
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh MOHATUSAMH: [IWJIHHIPUYECKAs TOBEPXHOCTh, 00pa3yroIIne
61 WTHHAPHYECKOM MOBEPXHOCTH, IIUJIMH/P, KOHUYECKast TOBEPXHOCTb,
' o0pa3ymomre KOHNYEeCKO! TTOBEPXHOCTH, KOHYC, cheprdeckas
MOBEPXHOCTH
6.2 Pacno3naBats Tena BpameHus (MUInHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
OnepupoBaTh MOHATUSAMHE: IAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA,
6.5 BBICOTA CErMEHTA, [IIAPOBOM CJIOW, OCHOBAHKE IIAPOBOTO CJIOSI, BHICOTA
IIAPOBOT'O CJI0SI, HIAPOBOW CEKTOP
6.6 Bbranciiate 00bEMBI U TUIOIAAHM TOBEPXHOCTEH TEJI BpallleHUs,
' TEOMETPUYECKUX TeJl C MPUMEHEHHEM HopMyIT
OnepupoBath MOHATUSMHI: MHOTOTPAHHUK, BIIUCAHHBIN B chepy u
6.7 ONMHUCaHHBIN 0KOJIO cepbl, chepa, BIHCcaHHAs] B MHOTOTPAHHUK HITH TEJIO0
BpalCHUS
6.8 BBIUUCIIATE COOTHOMICHHUS MEXTY TUTOIIASIMHA TOBEPXHOCTEH H

00BEMaMU ITOTOOHBIX TEN




6.9

N306paxats u3yyaemble GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX GUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TeJ
BpallleHus

6.11

W3BnexaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(OPMAIIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha
4epTeKax U pUCYHKaxX

6.12

[TpuMeHsTH reoMeTpruuecKre GaKThl AT pEIICHHUs] CTEPEOMETPUUYECKIX
3a/1a4, PEAIOIaralolluX HECKOIbKO IAaroB PELICHU, €CIIA YCIOBUS
IpUMEHEHH 33J]aHbl B SBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHH CJIIOKCHUA BCKTOpOB, BBIYUTAHUA BGKTOpOB Hu
YMHOXKEHUS BEKTOPA Ha YUCIIO, OOBSICHSITh, KAKUMH CBOHCTBAMHU OHU
o0JrazaroT

6.15

[TpuMeHsTh paBUIIO NapajvieienuIesa Npy CI0XEeHUH BEKTOPOB

6.16

OHepI/IpOBaTb MOHATHAMU: JCKAPTOBLI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOPA, PaBCHCTBO BEKTOPOB, KOOPAHWHATEI BEKTOPA,
YroJi MEKAy BEKTOPaMH, CKAJIIPHOC IMTPOU3BCACHUC BEKTOPOB,
KOJUIMHCAPHLIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxoautk cymMMy BEKTOPOB U ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, YTOJ
MEXy BEKTOpaMH, CKJIIPHOE ITPOU3BENCHUE, PACKIIAAbIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

BaI[aBaTB IIJIOCKOCTH YPABHCHHUEM B I[CKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemiate HpOCTeI\/'IH_II/IC TCOMCTPHUICCKHUC 3a1a41 Ha IPUMCHCHNUE BEKTOPHO-
KOOPJAWMHATHOTO METOJa

6.20

Pemate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUN 1
HaXOXKIACHUC 'COMCTPUICCKUX BCJIIMYUH I10 o6pa3uaM HJIN aJIrTOpUTMaM,
MPUMCEHAA U3BCCTHBIC MCTOABI IIPHU PCIICHHUU CTAHAAPTHBIX
MAaTEMATUYCCKUX 3ada4

6.21

HpI/IMeHHTB HpOCTeI\/'II_HI/Ie MMpOorpaMMHBIC CPCACTBA U 3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHX 3a1a4

6.22

[IpuBOANTE IPUMEPHI MATEMATHYECKNX 3aKOHOMEPHOCTEN B IPUPOAE U
JKU3HH, PACIIO3HABATh MPOSIBJIICHUE 3AKOHOB T'€OMETPUU B UCKYCCTBE

6.23

[TpuMeHSATH MOTyYeHHbIE 3HAHUS Ha IPAKTUKE: aHAJTU3UPOBATh peaibHbIe
CUTYallMU U MPUMEHSATH U3y4EHHBIE TOHATHS B IPoIiecce oUcKa
peleHnss MaTeMaTH4ecKu chOPMYITUPOBAHHON POOIEMBI,
MOJIEJMPOBATh pealbHbIE CUTYaI[MH Ha A3bIKE T€OMETPHH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJEIN C MCIIOIb30BAaHUEM F€OMETPUUECKUX IOHATUN U
TEopeM, arnrnapara ajareopsl, perarb NpakTUYecKue 3a/1a4u, CBSI3aHHBIE C
HaXO0XIEHUEM T€OMETPUUYECKUX BEJTUYHMH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
7 I'eomerpus

7.1

OcHoBHbIE NIOHATUSA cTepeoMeTpuu. Touka, psimasi, INOCKOCTb, IPOCTPAHCTBO.
IToHATHE 06 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI
CTEpPEOMETPUU U CIAEACTBHS U3 HUX

1.2

B3aumHoe pacrionoxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
napajuleNibHbIe U CKpeIluBaroIuecs npsimolie. [lapannenbHoCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajljiesbHbIE MPSMbIE B IPOCTPAHCTBE,
MapajuIebHOCTh TPEX MPSIMBIX, MAPAJUIETBHOCTD MPSIMON U TUIOCKOCTH. YTIIBIC
COHAIIPaBJIIEHHBIMH CTOPOHAMHU, YTOJI MEXAY IPSIMbIMU B IIPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEN: MapaieibHble TUIOCKOCTH, CBOMCTBA MapaljIeIbHBIX
wtockocteit. [IpocTeiinmie npocTpaHcTBEHHBIE GUTYPHI Ha IMIIOCKOCTU: TETPAadIp,
Ky0, napajuieienunesi, IoOCTPOCHHUEe CeUeHU

7.3

[lepneHIUKyYNAPHOCTD NPSAMOU U IVIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, MPSMBIE NaPAJUICIIbHBIEC U IEPIIEHANKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTH IIPSIMON U IUNIOCKOCTH, TEOPEMA O IPAMOM IEPIEHAUKYIAPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IIJIOCKOCTBIO,
JBYTPAaHHBIN YroJl, JMHEHHBIN Yroi AByrpaHHoOro yria. [leprneHaukymnsap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT MPSIMOU 110
IUIOCKOCTH, MPOEKLUs PUTypBI Ha IIIOCKOCTh. [lepneH UKy IsIpHOCTh TIIOCKOCTEMH:
IIPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
NIEPIIEHIUKYJIIpax

7.4

IloHsTHE MHOTOIpAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIBIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH, pa3BEPTKA MHOTOrpaHHUKa. [Ipru3ma: N-yroapHas
IpU3Ma, TPAaHU U OCHOBAHUS MPHU3MBI, IpsIMasi U HAKJIOHHAsI IPU3MBbI, OOKOBast U
0JIHAsl OBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMOyroabHbINA Mapaieaenunes
u ero cBoictsa. [Iupamuja: N-yroapHas nupaMua, rpaHd 1 OCHOBAHUE ITMPAMUBI,
O0KOBas U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, PABUJIbHAS U yCeUEHHAs TUpaMua.
DneMeHThI Npu3Mbl U UpamMuabl. [IpaBuibHbIE MHOTOTPaHHUKU: TIOHATHE
MPaBWJIBHOIO MHOTOTpaHHUKA, TpaBUWIbHAS [TPU3Ma U NpaBUiIbHAs MUpaMua,
NpaBUJIbHAS TPEYroJbHasi MUPaMUa U MPaBUIIbHBINA TeTpadap, Ky0. [Ipencrasnenue
0 MPaBMWJIbHBIX MHOTOIPaHHUKAX: OKTa3p, A0AeKadAp U ukocasapyrue CedeHus
IIPU3MBbl ¥ TUPAMHUIBI

7.5

CI/IMMCTpI/ISI B IPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUH B ITIMpaMUaax, MapajiCJICIUIICaax, IIPaBUIbHBIX
MHOT'OIrpaHHUKax

7.6

Beruucrienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpa, nuaroHany, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH U MOJTHOW MTOBEPXHOCTH MPSAMOM MPU3MBI, IIOIIA b
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH NpsAMOii Tpu3Msbl. [Tnomans 6okoBoit
MIOBEPXHOCTU U MIOBEPXHOCTH NTPaBUIIBHON MTMPAMUBI, TEOPEMA O TUIOIIATN
yceu€HHoM nupamuabl. [lorstue 06 06béme. O6BEM nupaMuIbl, IPU3MBI

1.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOLIAIIMU IIOBEPXHOCTEH,
00BEMaMH TOTO0OHBIX TEJT
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Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

I'eomerpus

6.1

[{unuHapuyeckas MoBEPXHOCTb, 00pa3yrolye HUIHHIPHUYECKON TOBEPXHOCTH,
OCh IIWIMHAPUYECKON oBepXHOCTH. [lunnHap: ocHoBaHust U GOKOBast
MOBEPXHOCTh, 00pa3yromas U 0Ch, IIIOMIA> OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

KoHnueckas moBepXHOCTh, 00pa3yroIue KOHUIECKOH MTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBepXHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yromas
1 OCh, IUIOIIA/Ib OOKOBOH M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC:
00pa3yromine U BLICOTa, OCHOBAHMSI U OOKOBAsI IOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, AMameTp, IIOMIaas ITOBEPXHOCTH chepbl. B3anmuoe
pacmoioxeHue cepsl U IIIOCKOCTH, KacaTelabHas IIIOCKOCTh K cepe, miomaib

cdepbl

6.4

N300paxeHue Ten BpallleH!s Ha IUIOCKOCTH. Pa3BépTka nunuHApa U KOHyca

6.5

KomOuHarmu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTTMCAHHBIN
okoJ1o cepsl, cepa, BliMCaHHAST B MHOTOI'PAHHUK, WJIM TEJIO BPAIICHUS

6.6

[Tonsitre 06 06bEMe. OCHOBHEIE CBOCTBA 00BEMOB Ten. Teopema 006 00bEMe
IPSIMOYTOJIBHOTO Tapajuiesyienumnea u cneacTBus u3 He€. O0bEM HMIHHIIPA,
koHyca. O0bEM mapa u miomaab chepol

6.7

[TonoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

6.8

Ceuenus nunuHApa (mapajjieabHo U MEPHEHIUKYIISIPHO OCH), CEYEHUS KOHYyca
(mapajuienbHOE OCHOBAHHIO M IPOXOAIIEe Yepe3 BEPIIMHY), CEUEHHUs 11apa

6.9

BeKTOp Ha IJIOCKOCTHU U B IPOCTPAHCTBC. CrnoskeHne ¥ BEIYUTaHHUE BCKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4Kciio. PaznoxkeHne BEKTOpa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuiio nmapannenenunena. Pemenue 3aga4, CBA3aHHbBIX C
MPUMEHEHHEM MPABUII ACHCTBUIN C BEKTOpaMu

6.10

[TpsimoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Tpocreiimue 3agaun B KOOpaAuHaATaX. YToJl Mexay BekTopamu. CkansipHoe
IIPOU3BENIEHNE BEKTOPOB. BrIunciieHne yrioB Mexay NpsMbIMHU U IIJIOCKOCTSAMHU.
KoopanHaTHO-BEKTOPHBIM METOJI TPH PEIIEHUH T€OMETPUYECKUX 3a/1a4




PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD
U CTATUCTHUKA» HA YTIJIYBJEHHOM YPOBHE B 10-11 KJIACCAX

MNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia&éHHOTro
YPOBHSI Ha YPOBHE CpeIHEro 0011ero oopazoBanus. Y4eOHbIN Kypc MpeaHa3HaueH
s GOPMUPOBAHUSA Y OOYYArOMIMXCS CTaTUCTHUYECKON KYJIbTYpPhl M TMOHUMAaHUS
pOJIM TEOPHUM BEPOSTHOCTEN KAaK MAaTeMAaTU4YECKOI0 MHCTPYMEHTA Ul U3yYECHUS
CIIy4yalHbIX COOBITHH, BEIMYMH U TiporieccoB. [Ipu n3yueHun kypca odoramarorcs
IPEACTABICHUS OOYYaIOIUXCA O METOJaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCS NOHMMAHWE 3HAYMMOCTH W OOLIHOCTH MAaTE€MAaTUYECKHX METOJIOB
ITO3HAHUSA KAaK HEOTBEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHU.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha pa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMM Ha BaXKHBIX MPUMEpPAX, CIOKETbI KOTOPBIX IOYEPIIHYThI U3 OKPYXKAIOILIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIIOJIb3yEeMbIX
JUTSL OMUCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyeCcKUX BEJIMYMH, TOTPEITHOCTEN
B pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UCOHBII
Kypc sBisieTcsi 0a30il i OCBOEGHHSI BEPOSATHOCTHO-CTATHCTUYECKHX METOJIOB,
HEO0OXOJAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM Mepe UCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[lenTpanpHYI0 4YacTh Y4EOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHA OOBIIMX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA NPHUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBIH KypC BKJIOUYEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Coneprxanue muHuM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KMT OCHOBOM
Uit OopMUpOBaHUSI MPEJCTABIECHUN O PACTIPENCICHUN BEPOSTHOCTEH MEXIY
3HAQYEHUSMHM CIIyYalHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHON JTMHUN
3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeaeieHuil u



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacrnpeneneHusIMHU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMH BEJIMYMHAMU H
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUU U
U3YYCHUU CITy4alHBbIX SBICHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMME. OCHOBHOE
BHUMAaHUE YAENSIETCA MOKa3aTeIbHOMY U HOPMaJIbHOMY PAaCIPEACICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W OINKMCAHHE OSTOM CBSI3M C IOMOILBIO
kKod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
CoJIep>KaHMs pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUs», U3YUEHHYIO HA YPOBHE
OCHOBHOI'0 00111er0 00pa30BaHusl, U BO MHOT'OM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpeiaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYNAIOIINX B €AUHUIY BpeMeHU. O3HAKOMIIEHUE C paclpeesieHueEM
BEPOATHOCTEW KOJMYECTBAa TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
SBJIIETCSI AKTYaJIbHBIM JUIsl OyIyImuX aOUTYpUEHTOB, MOCTYHAIOIIUX HA Y4eOHbBIC
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha uzyuyenue yue6HOro Kypca «BeposTHOCTb U CTaTUCTHKA» Ha yIiyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

I'pad, cBsa3HbIN rpad, myTH B rpade: MUKl U nenu. CTeneHb (BAJICHTHOCTS)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coOObITHSA. Bau3ocTh 4acTOThI U
BEpOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuy HajJ COOBITUSAMU: IIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
skcniepuMmenTa. Gopmyia nosHoN BeposTHOCTH. Dopmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTannst. Cepusi HE3aBUCHMBIX UCIIBITAHUN 10 MepBoro ycrexa. [lepecranoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX HcnibITaHUK bepHyun. CiiydaiiHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnas  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnipenenenus. Onepanuu Haj ClIy4yallHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BesmunHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydyalHbIX Beau4yuH. He3aBucumblie
CIIydyallHble BEJIWYMHBL. MareMaTuuyeckoe OXHUIAHUE CIy4alHOW BEJIIMYHUHBI
(pactipeaenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHue, JioTepes). Maremarudeckoe OXKHIAaHUE OWHApPHOW CiydyalHOU
BEJIMYMHBI. MareMaTu4eckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIMYMH.
MateMatnyeckoe 0KuJaHue T€OMETPUUECKOr0 U OMHOMUAIBHOTO pacIpe/iesIeHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHApHOM ClydailHON BeIMYMHBI. MaTtemMaTudeckoe
0’KMJaHUE MPOU3BEICHUS U JUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Jucnepcuss © CTaHAApTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO pacHpeiesCHus.
Jucniepcust 1 cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.



11 KIIACC

HepasenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
Oonpimimx  uucen.  BwiOopounslii  Mmerox  wccnenoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOLIBIO U3YUEHHBIX PACIIPEICICHUMN.

HenpeppiBHble ciy4aliHble BelW4YuHBL. [IpumMeppl. DyHKIUS IJIIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpenesieHHe U €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY paclpeeiIeHUI0. 3a1aun, MIPUBOASIINE K
HOPMAaJIbHOMY pacIpeeeHHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
NO0Ka3aTeIbHOI0 pacnpezesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. OyHKIUS IIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHMUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauuss 1Byx ciuydailHelx BennuuH. Koadduuument nuHeitHON
koppemsiiui.  CoBMecTHble  HAOMIOAGHMST JIBYX  BEJIWYMH. BbpIOOpOUHBIi
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCTBIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTo 1 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370POBBIO (370pOBOE THUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pazmuuHbiM  chepaM  NPodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HANPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COITMATIbHO-IKOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHUE MPUPOJIHON U COIMAIBLHON
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEUECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIM3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MaTEeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble Jloruyeckue eiicTBUA:

BBISIBJIAIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUHM MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpeJENeHNs MOHATUN, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIEHUSX, MPEajaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, PUBOJUTH PUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HarboJee MOAXOAAIIUN C Y4ETOM CAMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KAaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HaHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATH TMNOTE3Yy, apryMEHTHUPOBAThH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBICHUSIMU, IPOLECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJBI MO PE3YJIbTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH J€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U (HOpM
MIPEICTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy peEUIeHus 3aJauyu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYXIAae€MOIl TEMBbI,
npoOJemMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpE3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS

Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIieHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

BJIAJE€Th  HABBIKAMHM  IIO3HABATENbHON  peduIeKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a/1auu;



pEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MpPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl TpU pemIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJdb COBMECTHOU
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOM pPalOTHI, pacHpenessiTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh PabOThI M1 KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU YWIEHaMU KOMaH/1bl, OLIEHUBATh KAUECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJICHCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca o0yyaromuics HayquTCs:

CBOOOJTHO OTEpUpOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Trpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIIEPUMEHT (OIbIT),
CllydyallHO€ COOBITHE, DJIEMEHTApHOE ClydailHoe coObITHE (dJIEMEHTApHBIM MUCXOT)
CIIy4ailHOr0  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITMMI B  ONBITaX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BATH AHArpaMMbl
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJIs PEIIeHMs 3a/1ad, MOJb30BaThCs (POpMyIIon
CJIO’KEHUS BEPOSITHOCTEH JIJIsl BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUI;

ONEPHUPOBATH MMOHATUSIMU: YCIIOBHASI BEPOATHOCTH, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEeBO  CIIy9allHOTO  DJKCIEPUMEHTa, HaXOJUTh
BEPOSITHOCTH COOBITUN C TOMOIIBIO TpaBWjIa YMHOXEHUS, JEpeBa CIIy4ailHOTO
OTBITA, HMCTOJB30BaTh (OPMyNTy TOJHOW BeposiTHocTh, (opmyny baiieca mpu
pellleHnuu 3a/Jay, OMNPEIeNATh HE3aBUCUMOCTb COOBITUH 1O QopMmyjie U IO
OpraHU3allU CIyYaliHOTO AKCIEPUMEHTA;

NPUMEHSATh M3yYECHHbIE KOMOMHATOpHBIE (OPMYJBI [JIsl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUHN BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIAy4yalWHBIA  ONBIT
(ucnipiTaHue), yCliex M HeyJadya, He3aBUCHUMbIE HCIBITAHUS, CEpUsl UCIIBITAaHUH,



HAXOJHUTh BEPOATHOCTH COOBITHIA: B CEpUU HCTIBITAHUM 0 IEPBOTO yCIieXa, B CEpUu
UCTIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CIIyYalHBIM BRIOOPOM K3 KOHEUHOMN
COBOKYITHOCTU;

CBOOOJTHO OIEpPUPOBATH MOHATHSAMU: ClIy4yalHas BEJIMYMHA, paCIpeeeHHe
BEpOSITHOCTEW, AMarpaMMma pacrpesesieHus, OuHapHas clydailHas BeEJIMYHWHA,
reoMeTpudecKoe, OMHOMHUAIILHOE PaCIIpEeICIICHIE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE paCIpEIEICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJb30BaTh TA0JINIy COBMECTHOTO PACHpEENICHUs IBYX CIydalHBIX
BEJIMYMH JUIS BBIACICHUS PACHPEACIICHUS KaKIO0M BEIUYUHBI, OIPEICICHUS
HE3aBUCUMOCTH  CI[y4alHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOIO OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneiaeHus), IPUMEHITh
CBOMCTBA MAaTEMAaTHYECKOTO0 OXKHMIAHUSA IIPU PELNICHWH 3a7a4, BBIYUCIATH
MaTEMaTUYeCKOe 0XKUAaHHEe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacipeieIeHU;
CBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU: JAMUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIWYUHBI
(pactipesiesieHusi) TIPU PEILICHUWU 3ajJiay, BBIUUCIATH JAUCHEPCHIO M CTaHIapTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpeeIeHUN.

K koniry 11 kiacca oO0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OIEHUBATH
XapaKTEPUCTHUKNA TEHEPATbHOH COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIEeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh H3YYEHHBIMU PaCIPEACIICHUSIMY;

MPUBOJAUTH  NPUMEPHl  337ay, MNPUBOASAIIMX K  IOKa3aTEIbHOMY
pacrpeneneHuio, 3aJad, MOpUBOASIIMX K HOPMAJIbHOMY PAaCHpPENEIICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIHMS TUIOTHOCTH BEPOSTHOCTH MOKAa3aTEIbHOrO
pacnpeneneHusi, PyHKIUS MJIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO pacipeiesieHus,
GyHKIMS TUIOTHOCTA W CBOWCTBA HOPMAJIBHOTO paclpeeieHus; OMpenesiTh
KOd(DPUITMEHT TMHEWHON KOPPETSAIUU, BEIOOPOUHBIN KOA(PHUIIUEHT KOPPEIIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 DneMeHTHI Teopuu rpados 3
5 Crny4aiiHbI€ OTIBITHI, CITy9allHbIE COOBITHS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumsblie coObiTUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepuu nocse1oBaTeNbHbIX UCTIBITAHUI.
5 Wcnbrtanus beprymau. Cioydaiinelii BeIOOp 5
U3 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (umdposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3aKoH OOJBIINX YHCET
DNEeMEHTBl MAaTEeMAaTHUYECKON CTaTUCTUKU
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIBbHOE PacIpeIeTICHUS
Pacnpenenenue Ilyaccona
CBs13b MEX/Ty CITy4allHBIMH BEJTMIHHAMHA 6
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
T IIpoBepsiembie NpeiMeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
besynbTaTa 00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus
6 Teopus BEpOATHOCTEN U CTATHCTHKA
6.1 UurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTh NOHATUSAMH: CpeaHee apu(METHYECcKoe, MeJHaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAaUEHUE, pa3Max MacCUBa YUCIIOBBIX TAHHBIX
OnepupoBaTh NOHATUSAMU: CIIy4alHBIA SKCIIEPUMEHT (OIIBIT) U CIIydaiiHOe
coObITHE, dIEeMEHTapHOe COOBbITHE (PMEMEHTAPHBIM HCXOJ) CIY4YaiHOTO
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CIIy4aiiHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUI
B M3YYEHHBIX CIy4YalHbIX SKCIIEpUMEHTAX
Haxomute u ¢dopmynupoBarh COOBITHA: TepecedyeHue U OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOMOJIOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAaThCA  JuarpamMmMamu  Oillepa U QopMynol  ciokeHus
BEPOSATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb MNOHATHSIMM: YCIOBHAas BEpPOSTHOCTb, HE3aBHCHMBIE
6.5 COOBITHS; HAXOJIUTh BEPOSATHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C
MOMOUIBIO AEPEBA CIYYANHOTO OIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEILICHUH 3a1a4
OnepupoBaTh NMOHATUSAMU: HCIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUN B CEPUU
' HE3aBHCHMBIX HCIBITAHUM 10 MEPBOrO ycIexa, HaXOAWTb BEPOSTHOCTU
COOBITHIA B cepuH UCTIbITaHul bepHymmn
6.8 OnepupoBaTh MNOHATHAMH: ClIydaiiHash BEJIMYMHA, pacHpeneicHue
' BEPOATHOCTEMH, ArarpaMma pacrpeeseHus
11 KJIACC
Kon .
TG DT IIpoBepsiembie NpeIMeTHbIe Pesy.IbTaThbI 0CBOEHUs OCHOBHOM
pelyabTaTa o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAUYEHUH  CIOy4allHOW  BEJIMYMHBIIIO
' pacnpeeseHUIO WK C TOMOLIbIO AMAarpaMM
5.9 OnepupoBaTb MOHATUEM MATEMAaTUYECKOTO OXHMAAHUSA, HPUBOJUTH

IIPUMEPBI TOTO, KaK IIPUMEHSIETCS MaTEMAaTUYECKOE OKUIaHUE CIIy4allHOU




BEIIMYMHBI, HAXOJUTh MATEMAaTHYE€CKOE OXHUJaHUE IO JIaHHOMY
pacrnpeeNeHUIo

5.3 HmeTpb npecTaBieHne 0 3aKoHe OOJIbIINX YHCE

5.4 HmeTh npescTaBiieHne 0 HOpMajabHOM pacrpeeieHuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 Teopust BEpOATHOCTEHN U CTATHUCTHKA

6.1

[IpencraBnenre MaHHBIX C TOMOIIBIO Tabmui, W amarpamMm. CpenHee
apudmeTnyecKkoe, MeauaHa, HauOOJbIIee W HAWMMCHbBINIEE 3HAUCHUS, pa3Max,
JUCTIEPCHUS U CTAaHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHple JKCIEPUMEHTHI (OMBITBI) M CIyYalHBIE COOBITHSA. DJIEMEHTapHBIC
coObiTust (Ucxonbl). BeposTHOCTh ciydaiiHOTO CcOOBITHSA. BIWM30CTh 4YacTOTHIM
BEPOSATHOCTH COOBITHH. CiydaifHbIe OTBITHI C PABHOBO3MOXHBIMU 3JICMEHTAPHBIMU
coObITHsIMH. BepoSTHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH 3JICMEHTAPHBIMHU
COOBITUSIMHA

6.3

Omnepanuu HaJx COOBITUAMU: IepecedeHue, OOBbEeIMHEHHE, IPOTUBOIOJIOKHBIE
coObITus. uarpammsl Ditnepa. opmyna ciaoxkeHus: BEposTHOCTEN

6.4

YcnosHas BCPOATHOCTbD. YMHOXEHUE BePOHTHOCTeﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPHUMCHTA. (DopMyna MOJIHOM BCPOATHOCTH. He3aBucumele cOOBITHS

6.5

Komb6unatopHoe mnpaBuwino ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa

6.6

bunapHblli crmyuyaliHeli ONBIT (MCHIBITAaHME), yclex M Heyaada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUW 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Crnyuaiinas BenuunHa. Pacnpenenenue BeposTHOCTEN. Jnarpamma pacnpeneneHust.
[Ipumeps! pacipenenenuii, B TOM 4Kciie TEOMETPUUIECKOEH OMHOMUATIBHOE

11 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOsSTHOCTEN U CTATUCTHKA

5.1

Yucioseie XapaKTECPUCTHUKU CJ'Iy‘-IZtﬁHI;IX BCIIMYHMH: MAaTEMaTU4YCCKOC OXHIAaHUC,
JUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHNS] MATEMAaTHYECKOTO
OKUJaHMs, B TOM YHCJIE B 3a/Jayax W3 MOBCEAHEBHOW XW3HU. MareMaTmieckoe
OXKU/laHue OMHApHOU CIy4yailHOM BeTMYMHBL. MaTeMaTu4ecKkoe OXKUJAaHUEe CYyMMBbI
CIIy4alHbIX BEJMYMH. MaTeMaTH4ecKoe OKUaHUE U TUCIIEPCHUS T€OMETPUIECKOTO
1 OMHOMUAJIBHOTO pacIpe/ieIeHHH

5.2

3aKkoH OOJIBLIMX YHCENl U ero pojb B HayKe, MpHpoJe U oduiectBe. BoiOopouHbIit
METOJ UCCIIEOBAaHUN

5.3

[Ipumepsl HENpPEpHIBHBIX  CIAyYallHBIX BeIWYUH. [loHATHME O IUIOTHOCTH
pacnpezenenus. 3aaayu, NPUBOIALINE K HOpMalbHOMY pacnpezenenuto. [lonstue
0 HOPMaJILHOM pacIpeesieHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenue MeTojamMu JJ0Ka3aTenbCTB, AITOPUTMAMHK PEIICHHS 33/1a4;
yMeHue popMyIupoBaTh M OIIEPUPOBATH TOHATHAMHU: ONPEICICHHUE,
aKCHoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIEC (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHHE
(bopMyIHpOBaTH 0OPATHOE U IIPOTUBOIOIOKHOE YTBEPIKICHHUE,
[IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI, UCIIOIB30BATh METO
MaTeMaTHYECKON MHIYKIIUH; TPOBOAMUTH IOKA3aTCIbHBIC PACCYKICHUS
IIpu pCHICHUH 3aJia4, OUCHHUBATD JIOTHYCCKYIO IIPABUJIBHOCTDH
pacCcyXIeHHI; YMEHUE OMIEPUPOBATH MOHATHSIMHU: MHOXECTRBO,
MMOAMHOKECTBO, OII€pally HAJl MHOKCCTBAMH,; YMCHHUC HUCII0JIb30BATh
TEOPETHUKO-MHOKECTBEHHBIH ammapart sk OMUCAHUS PeabHbBIX
IMpoueccoB U SIBJIEHUU U IIpu pCIICHUH 3aJia4, B TOM YUCJIC U3 JPYTIUX
y4eOHBIX MTPEAMETOB; YMCHUE ONIEPUPOBATH MOHATHIMU: rpad, CBA3HBINA
rpad, aepeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33]1aBaTh U OMUCHIBATH
rpadbl Pa3IMIHBIME CIIOCOOAMHM; UCTIOIB30BATh Tpadbl MPU PEIICHUN
3a1a4

YMeHue onepupoBaTh MOHATUIMU: HATYypaIbHOE YUCIIO, 1IETT0E YUCITIO,
CTEMNEHb C LEIbIM MT0Ka3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTENIEHb
C palMOHAJILHBIM TTOKa3aTelIeM, CTENEHb C JCHCTBUTEIbHBIM
noKazaresiem, Jorapudm 4ucia, CHHYC, KOCHHYC U TAaHTE€HC
MPOU3BOJILHOTO YKCIIA, OCTATOK M0 MOJYJIIO, PAllUOHATIBEHOE YUCTIO,
MPPALMOHAIBHOE YHUCII0, MHOXECTBA HATYPAJIbHBIX, LIEIBIX,
paHI/IOHaHI)HBIX, I[CflCTBI/ITCJ'IBHI:IX YUCCII, yMeHl/Ie HUCITIOJIB30BATh
MPU3HAKU AETUMOCTH, HAMMEHbBIIINN OOIIHIA EeNUTeNh U HauMEHbIIIee
oO1ee kpaTHoe, anropuT™ EBKimaa nmpu pemeHnn 3a1a4; 3HaKOMCTBO C
Pa3IMYHBIMU MO3UIIMOHHBIMUA CUCTEMAMHU CUUCIICHUS, YMEHUE
BBIITOJIHATH BBIYHUCIICHUC 3Ha‘IeHHI>'I nu npeo6pasoBaHm[ BI)Ipa)KeHI/Iﬁ Cco
CTeNeHsIMH U Jorapudmamu, mpeodpa3oBaHus JPOOHO-PAMOHAIBHBIX
BBIPAKEHMI; YMEHHE ONIEPUPOBATH MOHATHAMU: MTOCIIEIOBATEIbHOCTD,
apudmeTHuecKas mporpeccus, reoMeTprudecKas mporpeccus,
OECKOHEYHO YOBIBAIOIIAsi TEOMETPHUYECKAS POTPECCHS, YMEHUE
3a/1aBaTh MOCIIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI1; yMEHHE ONIEpUPOBATH MOHATUSIMH: KOMITJIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJb U apPTYMEHT KOMILJIEKCHOTO
yucia, popma 3amucu KOMIUIEKCHBIX Yucen (TeOMeTpruYecKas,
TPUTOHOMETpHUYECKas U areOpandeckas); yMeTh IPOU3BOJUTH
apudMeTUYECKHE IEUCTBHS C KOMIUICKCHBIMU YHCIIAMU; IIPUBOJIUTH
HpI/IMepBI HUCITI0Jb30BaHUA KOMIIJICKCHBIX YHCCII, OHepI/IpOBaTb
MOHATUSIMU: MaTpulla 2x2 u 3%3, onpeAeauTelb MaTPHULIbL,

T COMeTpI/I‘-IQCKI/Iﬁ CMBICJI OHpeI[eJII/ITeJISI

YMenue OIICPHUPOBATH NOHATUAMU: pAllMOHAJIBHBIC, UPpAllMOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘ICCKI/Ie, TPUT'OHOMETPHYCCKUC




YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATh
HOHSTUSIMU: TOXKIECTBO, TOKJIECTBEHHOE IPE0Opa30BaHuE, YPAaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUIN U HEPABEHCTB, PABHOCUIIBHOCTb
YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHNU,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHbIX IPUEMOB; PEIIaTh
YpaBHCHU:A, HCPABCHCTBA U CUCTCMBI C IMTapaMETpPpOM; IPUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIs PEILICHUS MAaTEMATHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh NOHATHIMU: QYHKINSA, YETHOCTD (PYHKIUH,
HNEePHOANYHOCTh QYHKIMU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIny, SKCTpeMyM (QYHKIMH, HAanOOJIbIlIee U HANMEHBIIIee 3HAYCHUS
(GYHKIMM Ha TPOMEXKYTKE, HEIIPEepbIBHASL (DYHKIIHS, aCHMIITOTHI rpaduka
¢GyHKIMY, IepBast ¥ BTOpas MPOU3BOIHAS (PYHKIIUHU, TEOMETPUICCKUHN
(u3HYecKuii CMBICIT TPOU3BOJHOM, IEPBOOOPa3Hasi, ONpeaeaEHHBIN
MHTETPa; yMEHNE HAXOIUTh aCUMIITOTHI rpaduka GyHKINUN; yMEHHE
BBIYHCIIATH IPOU3BOTHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO U
KOMITO3UIIUH (PYHKIMIA, HAXOIUTh YPaBHEHHE KacaTeIbHOU K TpauKy
(GYHKIMH; yMEHHE HaXOAUTh IPOU3BOAHBIE DJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIOJI30BaTh MMPOU3BOIHYIO JUIS UCCIETOBAHMS (DYHKITHIA,
HaXOJUTh HANOOJIbIINE U HANMEHBIIINE 3HaYeHUS (QYHKINH; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJIB30BAHMEM aIlllapaTa MaTeMaTHu4eCcKOro
aHaJIM3a; IPUMEHATH IPOU3BOAHYIO ISl HAX0XKJICHUS HAMITy4IIeTO
peIIeHus B MPUKJIAHBIX, B TOM YHCIIE COIIMATbHO-DKOHOMHUYECKUX U
¢bu3nUecKkux 3aa4ax; HAXOAUTh IIOAAN U 00BEMBI PUTYp C TOMOILBIO
UHTETpaa; MPUBOANUTH IIPUMEPHI MATEMATHUECKOTO MOJICIIUPOBAHUS C
noMoOIIbI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHIMU: TpapuK QyHKIUHU, 0OpaTHas
GyHKIMS, KoMIo3uuus GyHKIUHN, TUHEeHas QyHKIINS, KBaJpaTUuHas
GbyHKLUSA, pallMioHalIbHas (PYHKIM, CTeTeHHas pyHKLuS,
TPUTOHOMETpHUYECKHE (DYHKIMH, 0OpaTHBIE TPUTOHOMETPHUECKUE
(byHKLMY, TOKa3aTeNnbHas U Jorapudmuyeckas QyHKIMHM; yMEHUE
CTPOUTH IpapMKN U3YUYEHHBIX (QYHKIUH, BBITOJIHATH IPE0Opa3oBaHus
rpaduKoB QYHKIUH, HCIONB30BATh TPa(UKH JUI U3YYEHHS ITPOLIECCOB U
3aBUCUMOCTEH, TIPY PEIICHUH 3a/1a4 U3 APYrUX yIeOHBIX MPEIMETOB U
3aJa4 U3 pealbHOM KU3HH; BEIPAXKATh (POPMYIIaMU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA M Tpadpuky QyHKIHIA 115t
peleHns ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ apaMeTpaMu; H300pakaTh
Ha KOOPJAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHU,
HEPaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/1a4H PAa3HBIX TUIOB (B TOM YHUCJIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JBMKEHUE, padOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH YIpaBJIE€HUS JIMYHBIMUA U CEMEUHBIMU
(¢uHaHCAMM); COCTABIIATH BBIPAKEHHSI, ypaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCIIOBHIO 33[1a4H, UCCIIE0BATh MTOJIyYCHHOE pELICHUE U
OLIGHUBATh MPABJIONOA00HOCTD PE3YIbTATOB; YMEHHUE MOAETHPOBATh
peabHbIE CUTYallUU Ha A3BbIKE MATEMATUKH; COCTABIIATh BBIPAXKEHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a]a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIB30BaHUEM alllapara
aireOpbl, HHTEPIPETUPOBATDH MOJTYYCHHBIH pe3ysbTaT
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YMeH#ue onepupoBaTh MOHATHIMU: CpeIHEee apu(hMeTUIECKOe, MEUaHa,
HauOOoJIbIIIee U HAMMEHBIIIEE 3HAYCHHUS, pa3Max, JUCIICPCHS,
CTaHJAPTHOE OTKJIOHEHHE YMCIOBOr0 Habopa; yMEHHUE U3BIICKATh,
WHTEPIPETHPOBATH HHPOPMALIHIO, TPEACTABICHHYIO B TA0JIUIIAX, HA
JIuarpaMmmax, rpadukax, oTpa)xaronyr0 CBOHCTBA peabHBIX MTPOILIECCOB
U SIBJICHHIA; IPEICTABISATH HHPOPMAIIHIO C IIOMOIIBIO TAOIUI] U
JMarpaMm; UCCIIeIOBATh CTATUCTUYECKHUE JTAHHBIE, B TOM YHUCIIE C
MPUMEHEHUEM TpadUIeCKUX METOJIOB U SJIEKTPOHHBIX CPEICTB;
rpau9YecKy UCCIEA0BATh COBMECTHBIC HAOIOICHUS C IIOMOIIBIO
JMarpaMM pacCerBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIY4alHOTO COOBITUS; YMEHHE BBIUUCIISATh
BEPOSATHOCTb C UCIOJIb30BAHUEM TpaUUECKUX METOJI0B; IPUMEHSATh
(OpMyIIbI CIIOKEHUS U YMHOKEHHsI BEpOATHOCTEH, (hopMyiTy NOTHOM
BEPOSTHOCTH, hopMyity bepHymmm, koMOuHaTOpHBIE (haKThl U POPMYIIBI;
OLIEHUBATh BEPOATHOCTH pealIbHBIX COOBITUI; YMEHHE ONEPHUPOBAThH
MOHATUSMH: CIIy4alHasi BEJIMYMHA, PACIPEIEICHUE BEPOSITHOCTEN,
MaTEMaTHYECKOE OXKHUIAHNUE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHUE
CIIy4aifHOM BeMYUHBI, (PYHKIUU paCIpPEeNICHUs U IUIOTHOCTU
PaBHOMEPHOT0, ITOKA3aTEIbHOI0 U HOPMAJIIBHOTO PACIIPEIEICHUT;
YMEHUE UCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIIPENCICHUN IS
peleHus 3a1a4; 3HaKOMCTBO C OHATUSAMMU: 3aKOH OOJIBLIMX YHUCell,
METO/Ibl BHIOOPOYHBIX MCCIEA0BAHUN; YMEHUE TPUBOIUTH PUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH ITOHATHUAMU: COYETAaHUE, IEPECTAHOBKA,
YHCII0 COYETaHUM, YMCII0 epecTaHoBOK; OMHOM HploToHa; ymMeHue
NPUMEHSTh KOMOMHATOPHbIE (PaKThl U PacCyKJI€HUs JJis pelIeHus
3a]a4; OLIEHUBATh BEPOSTHOCTH pEaIbHBIX COOBITHI; COCTABIATh
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIBTAT

YMeHue onepupoBaTh NOHATHAMU: TOYKA, IPAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJIA, IITIOCKUN yrol,
JIBYT'PaHHBIN yroJI, TPEXTPaHHBIN Yo, CKPEIUBAOIINECS MIPSIMBIE,
NapaJuIEIbHOCTD U MEPIIEHIUKYISAPHOCTD MPSAMBIX U INIOCKOCTEHN, YroJl
MEXAY MPSMBIMH, YTOJI MEKAY NMPSAMON U IIIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE MEKIY
MPSMBIMH, PACCTOSTHUE MEXKY IIJIOCKOCTSIMU; YMEHUE UCITOJIb30BaTh IIPU
pelLIeHNH 3a/1a4u U3y4eHHbIe (DaKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MUPA; CTPOUTH
MaTEeMaTU4YECKUE MOJENH C IIOMOLIbI0 FTEOMETPUYECKUX ITOHATUN U
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMU IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh NOHATHIMU: TUIOIAAb (GUTYPBI, 00BEM (HUTYDEI,
MHOTOTPaHHUK, MPAaBUIbHBIA MHOTOTPAaHHUK, CEYEHNE MHOTOI'PaHHUKA,
KyO, mapajuienenumnes, npusma, nupamusia, Gurypa u moBepxHOCTh
BpaLLEHUs, LIWIMHAD, KOHYC, ap, cdepa, miomanb chepsl, MI0Ia1b
MOBEPXHOCTHU MMUPAMHU/IbI, IPU3MBI, KOHYCA, IIMIMHAPa, 00BEM Ky0a,
IPSMOYTOJIBHOTO Napajulesenumea, MMpaMubl, IPU3MBI, UIHHIPA,
KOHYyca, 1l1apa, pa3BEPTKa NOBEPXHOCTH, CEUEHUS KOHYCa U LIMJIUHAPA,
napaelibHble OCH WM OCHOBAaHUIO, CEYEHUE 11apa, MII0CKOCTb,
Kacaromasicsi cepsl, HUINHIPA, KOHYCa; YMEHHUE CTPOUTH CEUCHUE
MHOT'OI'paHHMKA, H300paXkaTh MHOTOTPaHHUKH, (PUIYpbI U TOBEPXHOCTU




BpAICHUs, UX CEUYEHNUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHE IPUMEHSITh CBOMCTBA T€OMETPUIECKUX (puryp,
CaMOCTOSITENIbHO (POPMYITUPOBATH ONpEeSICHUsI U3y4aeMbIX (QUryp,
BBIJIBUTATh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX
¢buryp, 000CHOBBIBATh W OMPOBEPraTh UX; yMEHHUE IPOBOAUTD
KJIacCU(PUKALNIO (GUTYP TIO PA3TMYHBIM MPU3HAKAM, BBIITOTHSTH
HE0OXOIUMBIE JOTOJIHUTEIbHbBIE TOCTPOCHUS
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YMeHue oneprupoBaTh MOHITHIMU: JIBH)KECHHE B TIPOCTPAHCTBE,
napaieNIbHbI IepeHOC, CHMMETPHSI Ha TUNIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3zoBaHue M0I00us, TT01I00HBIC (GUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC U NOI0OHEBIE PUTYPHI, B TOM YUCIIE B IPUPOJIC,
HCKYCCTBE, aPXUTEKTYPE; UCIOIH30BATh TEOMETPHUYECKHE OTHOIICHUS
IIPH PEIICHUH 3a]]a9; HAaXOJUTh T€OMETPUICCKIE BETUIHHBI (JTHHA,
yToJ1, IJIONIa (b, 00bEM) MPH PEIICHUHU 3a71a4 U3 IPYTUX YUCOHBIX
MPEIMETOB U U3 PEATbHOH JKU3HH, YMEHHE BBIYHCIISATH TEOMETPUICCKUE
BEJIMYMHBI (JJINHA, YTOJI, IJIONIA]h, 00BEM, IUIOIIA b IIOBEPXHOCTH),
UCTIONB3YS U3y4eHHbIE (DOPMYJIIBI U METOIBI, B TOM YHCJIE: TUIOIIA b
TIOBEPXHOCTHU IMUPAMUJIBI, TIPU3MBbI, KOHYCA, [IWIMHAPA, TUIOIa (b CHEPHI;
00BEM Ky0a, IPSIMOYTOJILHOTO MapalIeNeHIIe/Ia, TUPAMHIBL, TPU3MBL,
WIMH]IPA, KOHYCa, IIapa; YMEHUE HAXOIUTh OTHOIICHHE 00bEMOB
NOJI00HBIX GUryp

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YUCIIO, pa3sIo’KeHHE BEKTOpa o 0asucy,
CKaJISIPHOE MPOM3BEIEHUE, BEKTOPHOE ITPOU3BENCHUE, YTOI MEKIY
BEKTOpPAMU; YMEHHUE MCIIOJIH30BaTh BEKTOPHBIN U KOOPJIUHATHBIN METO/T
JUTSI pEIICHUS TEOMETPUUECKUX 3a/1a4 ¥ 331a4 APYTUX YIeOHBIX
IPEeIMETOB

YMeHnue BIOUpaTh MOAXOIALINN METO JUIsl pEIICHUs 3a/1a4H;
[IOHUMaHUE 3HAYUMOCTU MAaTEMAaTUKHU B U3YYCHUU IIPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MaTEMATHUKU B UCKYCCTBE, YMEHUE IIPUBOAUTD
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U MUPOBOM
MaTEeMaTU4YECKON HayKu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna 1 BBIYUCIICHUS
11 Hatypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH LENbIX YHCes
1.2 Pannonaneublie yncia. OObIKHOBEHHBIE U A€CATUYHBIE APOOU, IPOLIEHTHI,

OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudMeTHaecKuMu
KOPHSIMHM HAaTypaJbHOU CTEIIEHU

14 Crenenb ¢ menbiM okasareiieM. CTeleHb ¢ palliOHAIbHBIM ITOKa3aTeIeM.
CBoiicTBa CTEEHNA

1.5 CI/IHyC, KOCHUHYC U TAHT'CHC YHUCJIOBOTO AapTYMCHTA. ApKCI/IHyc, APKKOCHUHYC,
APKTAHI'CHC YU CJIOBOI'0 aprymeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI

JleiicTBuTeNbHBIC YKcia. ApU(DMETHICCKUE ONIEPAIMH C JICUCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnxEHHble BEIYUCICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U
OIIEHKA PE3yJIbTaTa BHIYMUCICHHI

1.8 [TpeoOpazoBanme BEIpaXKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TaApaMeTpaMu
2.11 Martpuna cucTeMsl IMHEWHBIX ypaBHEHUH. ONpeaennTens MaTpULbI

3 OyHKIMH U TpapuKH

31 Oynk1us, cnocoOsl 3ananust Gpyaknun. I'paduk Gpynxmum. BzaumHo oOpatHbie
¢dbyakuun. YErHbie 1 Heu€THBIC QyHKIMU. [leprnoanyeckue GyHKIMN

3.2 OO6macth onpeAesieHnsl 1 MHOXKECTBO 3HaueHur Gpyukuu. Hynu dyaknmm.
[TpomexyTKH 3HaKONOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITHH.




Makcumymbl 1 MUHUMYMBI GyHKIMH. Hanbospiee 1 HanMeHbIIee 3HaYCHUE
(GYHKIMU Ha TPOMEXKYTKE

33 Crenennast GpyHKIUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, UX CBOWCTBA U IPaPUKH
36 Touku pa3peiBa. AcuMnToThl rpadukoB GyHKIMNA. CBOMCTBA QYHKITUH,
HENPEPBIBHBIX HAa OTPE3KE
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KPUTEPUU OLUEHKU INPEJIMETHBIX IINTAHUPYEMBIX PE3YJIBTATOB
OBYYAIOIIUXCA IO KYPCY «MATEMATHKA: AJITEBPA 1 HAYAJIA
AHAJIM3A, TEOMETPUS, BEPOATHOCTDb U CTATUCTUKA»

OrneHuBarOTCS 3HAHUS M YMEHHS YYAIIUXCS C YYE€TOM WX WHIUBHIYyaTbHBIX
0COOEHHOCTEH.

Conmepxxanne u o0OBbeM MaTepuana, MOAJEKAIIETO MPOBEPKE, OIpeneseTcs
IIPOTPAMMOM.

OcHoBHBIMH (hOpMaMH TPOBEPKH 3HAHMM M YMEHHM ydyaliuxcs MO0 MaTeMaTHKe
ABJISIIOTCS. MHCbMEHHAsi KOHTpOJIbHas pabora (3auer), caMocCTosITelibHas padoTa,
WHIMBUyaJIbHbIE TEMATUUECKUE 3aJIaHuUs, YCTHBIA OMPOC.

VY CTHBIN U TUCBMEHHBIN ONPOC YYaIIUXCsl COCTOSIT U3 TEOPETUUYECKUX BOMPOCOB U
3aJIaHUMN.

OneHka OTBeTa ydalllerocsi Mpu yCTHOM M MUCBMEHHOM OIPOCE MPOBOAMUTCS IO
MATHOATUTBHON CHCTEME, T.€. 32 OTBET BBICTABIISCTCS OJTHA U3 OTMETOK:

2 (HEYJIOBJIETBOPUTENBHO), 3 (YAOBIETBOPUTENBHO), 4 (XOpOI110), 5 (OTIIMYHO).

Y4YuTenp MOXET MOBBICUTH OTMETKY 3a OPUTHHAIBHBIA OTBET Ha BOIPOC HWITH
OpUTHUHAIBHOE PEIICHWE 3aJaud, KOTOpPhIE CBHUACTEIBCTBYIOT O BBICOKOM
MaTeMaTHYeCKOM Pa3BUTHH YYAIIeToCs, 3a peIIeHHe Oojiee CIOKHOW 3adaud WA
OTBET Ha 00JIee CIIOKHBIN BOMPOC, MPEAJIOKEHHBIC yUaIeMyCsl IOTMOJTHATEIBHO MOCIIEe
BBITIOJTHCHHSI IM 3aJ[aHUH.

1. OneHka MUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4aloIIuXCcs 0 MaTeMaTHKe.

Omeem oyerusaemcs Ommemxou «J3», eciu.

— paboTa BBINIOJIHEHA MTOJIHOCTHIO;

— B JIOTUYECKHUX PACCYXKICHUSX U OOOCHOBAHHUH PEIICHUSI HET POOEIIOB U OMHOOK;

— B peIICHUH HET MaTeMaTHYECKUX OMTMOOK (BO3MOKHA OJTHA HETOYHOCTb, OTIMCKA,
KOTOpast HE SBJISICTCS CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUS YIeOHOTO
MaTepuaa).

Ommemxa «4» cmasumcst 8 cLeoyIoOuux Cayuasx:

— paboTa BHITIOJIHEHA MTOJIHOCTHI0, HO 00OCHOBAHUS IIAr0B PEIICHUS HETOCTATOUYHbI
(ecniu ymeHuE 00OCHOBBIBATh PACCYKICHUSI HE SIBJISUIOCH CIIEIUATBHBIM
00BEKTOM ITPOBEPKH);

— JIOTMYIIEHBI OJ{HA OMTMOKA WU €CTh IBa — TPH HEMTOYETA B BRIKJIAIKAX, PUCYHKAX,
YepTeKax Win rpagukax (€ciim 3TH BUILI paOdO0T HE SBIISITUCH CIIEITHATbHBIM
O0OBEKTOM MTPOBEPKH).

Ommemxka «3» cmasumcsi, eciu:

— JomymIieHo 0oJiee 0JHOM OMHMOKH Uitk 00Jiee ABYX — TPEX HEJOUYETOB B BBIKIIAIKAX,
yepTekax wiv rpadukax, Ho o0yJaromuics odaagaeT 0053aTeTbHBIMI YMEHUSIMHU
I10 ITPOBEPSIEMON TEME.

Ommemka «2» cmasumcs, eciu:

— JIOMYIIEHBI CYIIECTBECHHBIC OIMMOKHM, ITOKa3aBIIME, YTO OOYYArOIIUiCS HE
oOnafaeT 00s3aTeNbHBIMU YMEHUSIMU 110 JAHHOM TeMe B MOJTHOM Mepe.

2.01eHKa YCTHBIX OTBETOB 00y4aIOIIMXCH 10 MaTeMaTHKe.

Omeem oyenusaemcsi OMMemKou «5», eciu YUeHUK:



IIOJIHO PAacKpbpUl COAEpKaHWE Marepuaia B 00bEME, NPEeIyCMOTPEHHOM
porpaMMoi U y4eOHUKOM;

W3JI0KUJT MaTepUall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YSl MAaTEMATUYECKYIO
TEPMHUHOJIOTUIO 17§ CUMBOJIHKY, B ONIPEIECIICHHOU JIOTHYECKOMN
IIOCJIEN0BATEIBHOCTH;

MPABUJILHO BBIMTOJIHUJI PUCYHKH, YEPTEXKH, Tpa(UKH, COMYTCTBYIOIINE OTBETY;
MOKa3ajJl YMEHHE WIUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU NPUMEpPaMHU,
MIPUMEHSITh €€ B HOBOW CUTYallMH IIPY BBITIOJIHEHUU IPAKTUYECKOTO 3aJaHNs;
MIPOJIEMOHCTPUPOBAII 3HAHUE TECOPUHM PAHEE W3YUYECHHBIX COMYTCTBYIOLIUX TEM,
c(OPMUPOBAHHOCTh M YCTOMUMBOCTH HCHOJB3YEMBIX MNpPU OTBETE YMEHUU U
HAaBBIKOB;

OTBEYAJI CAMOCTOATENBHO, 0€3 HABOASIIUX BOIPOCOB YUUTES;

BO3MO>KHBI OJTHA — JIB€ HETOYHOCTH MPH OCBELIEHUE BTOPOCTEIIEHHBIX BOIIPOCOB
WJIM B BBIKJIQ/IKAX, KOTOPbIEC YYEHUK JIETKO UCIIPABUII I10CJIE 3aMEYaHUsl YYUTEIIA.

Omeem oyenueaemcs ommemrou «4», €Clii yI10BIETBOPSET B OCHOBHOM TPeOOBaHUSAM
Ha OLIEHKY «5», HO IPY 3TOM MUMEET OJWH U3 HEJOCTATKOB:
— B UBJIO)KEHUH JOIMYIIEHbI HEOOBIINE MPOOETbI, HE UCKA3UBILIEE MATEMATHYECKOE

COJCPIKAaHHUC OTBCTA,

— JOIIYHICHBI OAWH — JBa HCAOYCTA IIPW OCBCHICHHMHM OCHOBHOI'O COACPKAHMA

OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUaHUS YUUTCIIA,

— HOOIIYHICHBI omuOka wiM 0OoJiee ABYX  HCIOOYCTOB IIpU  OCBCIICHHUU

BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJKaXx, JICTKO HMCIIPABJICHHBIC IIOCJIC
3aMCUYaHus yIUTCIIA.

Ommemka «3» cmasumcsi 8 lee()yiOZMuX cyuasix.

HEMOJTHO  PAacKphITO  COJEpKaHWe Marepuana (CoAaep)KaHUE HU3TO0XKEHO
dbparmMeHTapHO, HE BCEra MOoCJIeI0BaTEeNIbHO), HO TIOKa3aHO O0Iee TOHUMAaHKE
BOIIPOCa U TMPOJEMOHCTPUPOBAHBI YMEHHS, JIOCTATOYHBIC IS YCBOEHUS
mporpaMmMHOro Marepuaia (ompesneneHsl « TpeOOBaHHSIMU K MaTeMaTHU4eCKOU
MOITOTOBKE O0OYYAIOIINXCS B HACTOSIIECH MPOrpaMMe 10 MaTEMaTHUKE);
UMENUCh  3aTPYJHEHUS WM JIONYIIEHbl OHMIMOKM B  ONpEAeNieHUU
MaTEeMaTHYeCKONH TEPMHHOJIOTHUHN, YePTEk,axX, BHIKIIAIKaX, UCIIPABICHHBIC TTOCIIC
HECKOJBKHUX HABOSIINX BOIIPOCOB YUHUTEIIS;

YICHHK HE CIpaBWICSd C NPUMCHCHHEM TCOPUH B HOBOW CHUTyallMM TpHU
BBITIOJITHCHUH TIPAKTUYECKOTO 3aJaHMs, HO BBITIOJIHWI 33JlaHUS 00513aTeIbHOTO
YPOBHSI CIIO)KHOCTH TIO JIAaHHOU TEME;

IIPU JOCTAaTOYHOM 3HAHUU TEOPETUUYECKOTO MaTepuraa BhIsSBIIEHA HEIOCTATOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» cmasumcsi 8 CJZ@O)HOZMMX cyuaix.

HE pacKpBITO OCHOBHOE COJIepKaHne y4eOHOTo MaTepuana,

OOHAapyXEHO HE3HAHWE YUYCHHKOM OoJblled WM HamboJiee BaXXKHOW YaCTH
y4eOHOTO MaTepuana,

JOMYIIEHbl  OIMIMOKKM B  ONpPENENEHUWU TOHSATHH, TMPU  HUCIOIH30BAHUU
MaTEeMaTUYeCKOW TEPMHUHOJOTUM, B PHUCYHKAX, 4YepTekax WM rpadukax, B



BBIKJIQJIKaX, KOTOPbIE HE UCHPABJIEHBI MTOCIE HECKOJIBKUX HABOASIIUX BOIMPOCOB
YUUTEJIS.
3. O6masn kaaccupukanusa ommnodoK.
[Ipu oneHke 3HAHMM, YMEHUI U HABBIKOB 00YYaIOIUXCS CIEAYeT YUYUTHIBATh BCE
ommuOKH (TpyObIe M HETPYOBIC) U HEIOUETHI.
I'pyOobIMu cuMTaOTCSl OIMOKM:

— HE3HAHUE OMNpEJEICHUSI OCHOBHBIX TOHSTHI, 3aKOHOB, MPaBHJ, OCHOBHBIX
ITOJIO’KEHUM TEOPHH,

— He3HaHue (GopMyJI, OOIICTPUHATHIX CHMBOJIOB;

— 0003HAYCHUI BEIMYMH, SAMHUI] UX U3MEPEHHUS;

— HE3HAHWE HAMMEHOBAHUMW E€UHUI] U3MEPEHUS;

— HEYMEHUE BBIJICTUTh B OTBETE IJIABHOE;

— HEyMEHHUE MPUMEHSThH 3HAHUS, aJITOPUTMBI IS PEIICHUS 3a]1a4;

— HEYMEHHUE JIeaTh BBIBOJIBI M 00O0IIECHUS;

— HEYMEHHUE YUTaTh U CTPOUTH TpaduKu;

— HEYMEHUE MOJIb30BaThCs MEPBOUCTOUHUKAMU, YICOHUKOM U CIIPABOYHUKAMH;

— TOTEps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— oTOpachiBaHuEe 0€3 00BSICHEHUI OJTHOTO U3 HUX;

— PaBHO3HAYHBIE UM OLITUOKU;

— BBIYHMCJIUTENIHHBIC OLIMOKH, €CJIM OHU HE SBJISIIOTCS OTIUCKOM;

— JIOTUYECKUE OLITUOKH.

K Herpy0ObiM ominOKkam cieayer OTHECTH:

— HETOYHOCTh (POPMYIIUPOBOK, OIPEACICHUMN, TOHATUNA, TEOpUN, BHI3BaAaHHAsS
HEMOJHOTOM OXBaTa OCHOBHBIX NPU3HAKOB OMNPEACISIEMOTO TMOHATUS WIH
3aMEHOM OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpAIMOHAIBHBIM METOJ PEIICHUsl 3aJlayd WM HEAOCTAaTOYHO NPOyMaHHbIN
IJIaH OTBETa (HapyLICHHWE JIOTUKH, MOJAMEHA OTAECIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENEHHBIMU);

— HepalMoHaIbHBIE METOABI PAOOTHI CO CIIPABOYHOM U IPYTO# JIUTEPATypOil;

— HEYMEHHUE peliaTh 3a/1a4d, BHIMOIHATH 3aJJaHUs B OOIIEM BUJIE.

Henpoueramm siBISIOTCS:

— HepalMoHaIbHBIC TPUEMBI BBIYUCIICHUN U TPeoOpa30BaHMIA;

— HeOpeXHOE BBITIOJIHEHHE 3aITUCEH, YepTexel, cxeM, TpaduKoB.



	10-11
	10-11
	12

	РП_матем_10-11

