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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJsiee 3HAYUMBIX B IpOrpaMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECleYMBAET HMHCTPYMEHTAIbHYIO 0a3zy JUii HM3y4eHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (POPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBILILICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOAMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH U JPYruUX JUCHMIUIMH. B pamkax pgaHHoro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS AKOHOMHMKH M OOINECTBEHHOHM >KW3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONb30BaTh HMX IS
JanbHEWIero oOpa3oBaHus W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIajieHue
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYeCKOrO aHaIn3a
pa3BUBAaeT YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB, JIOKa3bIBAaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpEeaTWBHOE M KPUTHYECKOE
MBIIIICHHE.

B xonme m3ydenus yueOHOro Kypca «Anrebpa W Hadaisa MaTeMaTUYECKOTO AaHAIH3ay»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIpETalrud MOTy4YEeHHBIX
pelIeHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o0nagaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 ydeOHBIM MaTepualsl, CIOCOOCTBYIONIMKA (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crnenupuky ydeOHOM  JesTenbHOCTH, TpeOyromen
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJYYCHHBIN PE3yJbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauaiaa MaTeMaTHYECKOTO aHallN3ay BbIIEICHBI
CIEyIOIINE COJEpKaTeNbHO-METOANYECKHe JTHUHUM: «Yucna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTrueckoro ananmusa», «MHOXKecTBa U
JoruKay. Bce OCHOBHBIE CONEpPXKATEIHHO-METOJAWYECKHE JHHUM HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pasznenaMu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJbKY OOBenuHSET B cebe colep)kaHHe HECKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBII/IBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKUM amlmaparoM, Y HHUX I10CIEI0BaTEIbHO
dopMHpyeTcss M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOJENb peaTbHOMN
CUTYyalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHus



CaMOCTOSITENILHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBAThH
CBOM OTBET.

CopepxarenpHo-MeTOMYECKAss  JIMHUA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HA4YaTo Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pasoBaHus 0co00e
BHUMaHUE yzensercss (pOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCICHHH, BKJIIOYAIOIINX B
ce0s1 MCII0JIb30BaHME PA3IMUHBIX (POPM 3alUCH YMCIIA, YMEHME JIeNaTh NMPHUKUIKY, BBIIOJIHAThH
IpUOJIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpaKEHUs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOY4YarOUIMMCS MHOXECTBA HATYPaJIbHBIX, LEJIbIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 3Tux
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAIIeJIO, ONEPUPOBAHME OCTAaTKaMM Ha MHOXECTBE IIENBIX YHCEN, O0CO0ble CBOICTBa
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalnu, a TaKKe H3BICUCHHE
KOpHS  HAaTypaJbHOM CTEEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel.  biaromaps
[IOCJIEI0BATEIbHOMY  PAacCUIMPEHHIO Kpyra MCIIOJB3YEMbIX YHCEI M 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PA3IMYHbIX 3a7a4 (OpMHUPYETCs NPEeACTaBICHUE
0 €JMHCTBE MaTeMaTHKH KaK HayKH U €€ poJi B IOCTPOESHUH MOJIEIeH pealbHOro MUpa, HIMPOKO
UCTIONB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

JIunus «YpaBHEHUS W HEPABEHCTBA» pPEAJIU3yeTCs] Ha NPOTSKEHUM BCEro OOydeHHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaeBalOT
pasIMYHBIMM ~ METOJAaMM  pEleHMs] palMOHAIbHBIX, HpPpAlMOHAIBHBIX, [OKa3aTeIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepxalux napamerpsl. [loslyueHHbIE yMEHHS IIMPOKO MCHOJBb3YIOTCA IPU HMCCIEIOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33J1a4 U 337a4 Ha HaXOXKAEeHUeE
HauOOJIBIINX U HAaUMEHbIINX 3HaueHUH ¢yHKuuu. JlaHHas copeprkaTeNbHas IMHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel Mo (opmynaM, HpeodpazoBaHUs
palMoHAFHBIX, UPPANUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaK)Ke BBIPAKECHUH,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAacCyAE€HUH, pabOThl ¢ CHMBOJBHBIMU
(dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aja4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenbHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
IpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbICIE  33JaéT
MOCNIE0BATEIbHOCT, ~ M3yUeHUss MaTepuana. M3ydeHue  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(pMHUUECKON U TPUTOHOMETpUYECKUX (YHKIUH, UX CBOICTB U rpauKoB, UCIIOJIH30BAHNE
GyHKUMR Ui pemieHus 3aJad U3 APYruX Y4eOHBIX NPEIMETOB M PEANbHOM J>KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHaJIM30M, TaK U C pEeIIeHUEeM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHUE Yyxaensercs (OPMHUPOBAHHUIO YMEHHUS BbIpaXkaTb (popmyramu
3aBHCUMOCTH MEXAY Pa3IUYHbIMUA BEIMYMHAMH, UCCIEI0BATh MOJYYeHHbIE (DYHKIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HalleJeH Ha pa3BUTUE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BbIpa)kaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B pazIu4HON (opme:



aQHAJMTUYECKON, Trpaduyeckol U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMICHWIO W  KOHKPETU3AIHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHast nHus «Hagana MaTeMaTHyecKoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTUYECKUX, TaK M MPUKIAJHBIX 33/1a4, JOCTYIHBIX O0YyJaromuMcs,
TaK KaK y HUX IOSBJISIETCSI BOBMOXKHOCTh CTPOUTH IPaUKHU CIOKHBIX (DYHKUUHN, OMPEaeNaTh UX
HauOOJIbIIME U HAUMEHbIIINE 3HAYEHUS], BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepikaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHUYeCKUX MOJeJel peaabHbIX CHUTyaluid, I03BOJISET
HAXOJWTh HAWIy4Illee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-I)KOHOMUYECKHUX,
3aj1ayax. 3HAKOMCTBO C OCHOBAaMHU MAaTeMaTHYECKOTO aHajlu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (OPMATBHO-TOTMYECKOTO M KPEaTUBHOTO MBIIIICHHUS, ()OPMUPOBAHUIO YMEHHMA
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3ybTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUA MaTEeMaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopgepxarenpHo-MeTOAUYECKAsT JHHUS «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTEeMAaTHKH W TpeUlarailoT HanOolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMIA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATUICCKUE TUCIIUTUTHHBI ¥ MX TIPHJIOKEHUS B equHOe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYaromeMycss IOHUMAaTh TEOPETHKO-MHOKXCCTBCHHBIN —SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJNIb30BaTh €ro sl BBIPAXKEHHS] CBOMX MbIciel. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIEAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHUS] 00YYaroINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUS Ha OCHOBE JIOTHYECKHX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kkypce «AnreOpa W Havaja MaTEMaTHYECKOTO AaHaJIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTHYeCKOTr0  MOJCIUPOBAaHUS, KOTOpPbIE  TPU3BAaHBI  CIOCOOCTBOBATH
(OPMUPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJENICH pEabHBIX CHUTYAIlMid, WCCICIOBAHUS ITHX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiuu3a, HWHTEpHpeTaruu
MOJTyUYEHHBIX pe3yabTaToB. TakuWe 3aJaHus BIUIETEHBl B Ka)XIbId U3 pa3leloB MPOTPAMMBI,
MOCKOJIBKY BECh MaTepuai y4eOHOTO Kypca HIMPOKO MCHOIB3YeTcs IS PeUIeHHs MPUKIaTHbIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromMecs pa3BUBAIOT
HaOJIIOaTEIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATH
aHaJorui, 0000IaTh M KOHKPETH3UPOBATh MpobieMy. JlesTenpbHOCTh 1O (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIATHBIX 33J1a4 OPTaHU3yeTCs B MPOIIECCe M3YyUSHHS BCEX TeM YIeOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayaaa MaTeMaTHUYECKOTO aHalIu3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henenwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy ¢ JECHCTBUTEIBHBIMU 4YHciIaMUu. MOIyib NEUCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHUSA, IIpaBWJIa OKPYIJIEHWs, IPUKHUIKA W OLEHKa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ neibM nokasatenem. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aa4 U IPECTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uymncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATypabHBIC JIOTAPU(MBIL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHHEe HEPABEHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouwiensl OT OJHOM IIEpEMEHHOM. JleleHMe MHOrodjaeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTENIEHU U KOPHH.

Uppanuonaneuble  ypaBHeHUs. (OCHOBHBIE METOAbl PEUICHHS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckre (opmyinsl. [IpeobpazoBaHHe TPUTOHOMETPUUYECKHX
BBIPAKECHUI. Pelllenre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpUbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWCTBA, BBIYHCICHHUE €ro
3HAYEHHUsI, TPUMEHEHNE OINPEIEIIUTENS I PEIICHNs] CUCTEMBI IMHEHHBIX ypaBHeHMI. Pemenne
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanue ocTpOeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIEH peaabHOM CUTYallUHd C MOMOIUBI) YpaBHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMN M HEPAaBEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH



OyHKIU, crmocodsl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuunit. ['paduk pynkuuu. DnemeHTapHbIE TPpeoOpazoBaHus IpauKOB PYHKIHIA.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHni ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUuHU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HauMeHbIIee
3Ha4YeHUs PYHKLIUU HAa IPOMEKYTKE.

JluneliHasi, KBaZipaTU4YHas U JPOOHO-THHENHHas: GYHKUUHU. DJIeMEHTapHOe UCCIIel0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpHA Nn-Oi CTENeHW Kak (PyHKIMH OOpaTHOM CTENEHH C HaTypaJbHBIM
[IOKA3aTeJEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YKCIIOBOTO apryMEHTA.

@DyHKIMOHATbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBieHUsX. I papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro anajimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHUs OCIeA0BaTeIbHOCTEH. MeTo MaTeMaTHYECKOH
UHAYKIUU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIbHOCTU. VIcTOpUsS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObiBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpeccui.
JIuHelHbII W DKCHOHEHUMANbHBIA pocT. Yuciao e. DopMmyna CIOKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEAJIBHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepbiBHble ¢GyHKIMH M UX cBoHcTBa. Touku pa3pbiBa. ACHMOTOTHI TIpaduKOB
¢yuknuii. CBoiicTBa (yHKUMH HENpephIBHBIX Ha OTpe3ke. Meron MHTEpBalOB JJsl peleHUus
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPephIBHBIX (QYHKIIHM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKU 1 HU3HIECKUit
CMBICI POU3BOAHOM. YpaBHEHUE KacaTelbHOM K rpapuKy QpyHKIMH.

[Tpou3BosHbIE 3NeMeHTapHbIX (yHKUUH. [Ipon3BoaHas CyMMBbI, IPOU3BEACHHS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHoecTBO, ONepaluy HaJl MHOXKECTBAMH M MX cBoMcTBa. Jluarpammsl Oiliepa—BeHnHa.
[IpyMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHHUs peajbHBIX MPOIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yuciia 1 BLIYUCIECHUSA



Harypanenble u wnenble uucna. [IprMeHeHHe NpU3HAKOB AECIMMOCTH LENBIX YHCET,
HanbOonbpImi o0mui nenutens (nanee — HOJl) u Haumensinee odmiee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJII0, aropuTMa EBKiinja s pemenus 3aaad B LEIbIX Yhciax.

KommnekcHsle uncma. AsnreOpandeckas W TpUTOHOMETpUYeckas (OpMBI  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKre ONepalnnn ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHced [UIsl pelieHus (GU3HYECKUX U
F€OMETPUUYECKHX 3a/au.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa u COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHbIE =~ METO/ABl  pEHIeHUsT CUCTEM M COBOKYNHOCTEH  palHOHaIbHBIX,
UPPaALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.

VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C lIApaMETPAMHU.

[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUS IOyYSHHBIX
pe3yJbTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TPaUKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWN H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ napaMmeTpamu.

Ucnionp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hauyana mareMaTH4yeckoro aHajimsa

[TpuMeHeHMe MPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHrne NpPOM3BOJHOM ISl HAXOXKJEHUS HAWIYYIIErO PEHICHUS B MPHUKIAJAHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpaszHbie A1IeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

WHurerpan. ['eomerpuyecknii cMbICT MHTErpajia. Beraucienne onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHne WHTErpana s HAXOXACHUS IUIOMAACH TUIOCKUX GUryp u o0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumepsr pemennii nuddepeHnanbHbpIX ypaBHEHH. MaTreMaTuieckoe MOAEeIUPOBaHNE
peasibHBIX MPOLECCOB ¢ MOMONIbIO AU PepeHInaNbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUMCKOro OO0IIECTBa, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM TMPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

JCTETHYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMAaTHUECKHE 3HAHUS B MHTEPECaxX 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHH M OTABIXA, peryisipHas (pu3uveckas akTHBHOCTB ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 33724 MaTeMAaTHIECKOM HAIPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIST OKPY)KAOIIEH CPeIbI;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak chepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA INUBUJIM3AllUH,
OBJIQJICHUE SI3bIKOM MATEMAaTUKHA YU MAaTEMaTUYECKON KYJIbTYpOH KaK CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIISATH MPOECKTHYIO M UCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHINBUYAIbHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CPaBHEHHUsI, KpUTEPUU IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHsS B (pakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIO4YEeHNH, yMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (MpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHocoO pemieHus Yy4yeOHOM 3agaud (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckme 1eicTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHMs, (OPMYJINPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTUBOpeUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTro OO0ObBEKTa, SIBJICHUS, IPOILIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIHUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTaTh NPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIPOC U JAJIS
pelleHus 3aauu;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaThb M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAMK IO CaMOCTOATENBbHO  Cc()HOPMYIHPOBaHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W NHMCBbMCHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA 110 XOAY PpPCHIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘{eHHbe/'I
pe3yIbTarT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX1aeMOU TeMbl, MpoOIeMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSIMU PYIMX YYaCTHHKOB AHAliora, OOHApYKUBATh paziIu4Me M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMmar BBICTYIUICHHS € Yy4ETOM 3a1ad  Mpe3eHTAlud M|
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YyIbTaTa PEIICHN MaTEMaTUYECKOM 3a]a4un;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUAYalbHOUW paboThl mpu
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BHIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyHnoBbIX (hopMax paboThl (0OCyXkIeHHsS, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIYACTHUKAMH B3aUMOICHCTBHUS.

INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOyuenus B 10 KjacceoOydarOIIMICS TMOJYyYUT CICAYIONIUE IPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paloueill mporpaMMmbl yueOHOro Kypca «Ajiredpa u Havama
MaTE€MaTUYECKOr0 aHAIIN3an:

Yucia 1 BBIYUCICHUSA:

CBOOOIHO OINEPUPOBATH MOHATUSAMU: PAMOHAILHOE YHCIIO, OECKOHEUHAs TICPUOIUYECKAs
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOXKECTBA PAI[MOHATBHBIX U JIEHCTBUTEILHBIX
YKCell, MOAYJb ACHCTBUTEILHOTO YHUCIIA;

MPUMEHSTH IPOOU U MPOIICHTHI JJIsl PEIICHUS MIPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpaciieit
3HaHWI U peajbHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWIa OKPYIJICHHS, MPUKHUIKY U OLEHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIOJIb30BaTh
MOIXOJANTYI0 (POPMY 3alUCH JICHCTBUTEIBHBIX YHCE ISl PEIICHUS MPAKTUYCCKHX 3a1ad U
MIPEICTABJICHUS JTAHHBIX;

CBOOOHO OTEPUPOBATH OHATHEM: apH(PMETHUECKUN KOPEHb HATYypaJIbHOHN CTEITICHU;

CBOOOJIHO OTIEPUPOBATH OHATHUEM: CTENEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHBIE W HATypajbHbIC
JorapudMmBbl;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHusI U HEPaABEHCTBA:

CBOOOJIHO  OMEpUpPOBATH  TMOHATUSMH:  TOXKACCTBO, ypaBHEHHE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS M YPaBHEHUS-CIIEJCTBUS, PAaBHOCUIHLHBIC HEPABEHCTBA;

MPUMEHSATDh PA3JIMYHBIE METOJBI PEIICHHS PAIMOHAIBHBIX M APOOHO-pAIMOHATBHBIX
YpaBHEHUH, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOZHO OMEpPUPOBATh MOHATHUSIMU: MHOTOUIEH OT OJHOW MEepEeMEHHOW, MHOTOYIIEH C
HEeNbIMU KO3 GUIIMEHTaMH, KOPHH MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOro4YwieHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOJIHO OIEPUPOBATh TMOHATUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHHH, MaTpuIia,
ONpeAeuTeNh MaTpulbl 2 X 2 U €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 Ui BBIYUCIEHUS €T0 3HAYCHUS, MPUMEHSITh OMPEISTUTENN I PEIIeHUs
CHUCTEMBI JIMHEHHBIX YpaBHEHUH, MOACIHUPOBATH PEATbHBIC CHUTYAIlMd C TOMOIIBIO CHCTEMBI
JUHEWHBIX YpPaBHEHHUM, WCCIIEOBAaTh TIOCTPOCHHBIE MOJIEIM C T[OMOIIbIO MATpUILl H
ONpeIeTUTENeH, UHTEPIPETUPOBATDH MOJTYYEHHBIN pe3ybTaT;

HCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MpeoOpa30oBaHusl BBIPAKEHU;

BBITIOJHATh  MPEOOPa30OBaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paIrMoHAIBHBIM MTOKa3aTEeNIeM;



WCIIOJIh30BaTh  CBOMCTBAa JjiorapuMoB i NpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue QopMyabl Il  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
Heo0XouMbIe (POPMYJIBI AJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBATh PEAIbHBIE CUTYyallud Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
yYpaBHEHMs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOJHO OMEpUPOBATH MOHATUSAMU: (DYHKIMA, COCOOBI 3amaHusi (DYHKIMU, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBINONHITH ASJIEMEHTapHbBIE
npeoOpazoBanus rpadukoB PyHKIINIA;

CBOOOZHO ONEpPUPOBATH IMOHATUSMU: O0JACTh OIpeNeieHHs] U MHOXKECTBO 3HAUYCHUU
GbyHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHSATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, TEPUOTUYECKUE
(GYHKIIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMH, MaKCHMyMbl W MHHHMYMBI ()YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA POMEKYTKE;,

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: CTENEHHass (PYHKUIHUS C HATypalbHBIM M LEJIbIM
nokasaresnemM, rpaguk CTerneHHOW (YHKIMU C HaTypalbHBIM U IEJBIM IOKa3aTeneM, rpadux
KOPHSI N-Oi CTENEeHU KaK PYHKIIMH OOpaTHOW CTETNIEHH C HATYpallbHbIM ITOKa3aTeleM;

OTIepUpPOBATh TMOHATHSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-TMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U MIOCTPOECHUE UX IPa(hUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: ITOKa3aTellbHas W JorapupMuuecKas (yHKIUU, UX
CBOICTBA M TpadMKH, HCIIOIB30BATh UX TPAGUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpeNeIeHUe
TPUTOHOMETPHUYECKUX (PYHKIIUH YMUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH MpHU
peleHnr 3a/a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEaTbHOM >KM3HM, BBIpaXkaTh (opMylaMu
3aBUCHUMOCTHU MEKy BETUYHMHAMU;

Hauana maTeMaTH4ecKoOro aHajam3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas MpOTpeccus,
OecKkOHEUHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHBIA M SKCIIOHEHIIMABHBIN POCT,
(dbopMyIa CI0XHBIX TPOIIEHTOB, UMETh NIPECTAaBICHNAE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEIICHUS PeabHbIX 3aad MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  MHOHATHSAMM:  TOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OpPaHUYEHHBIE MTOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKIIH;



CBOOOJHO ONEpPUPOBATH NOHATHUEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH JIJIs1 peILICHUs 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: IIE€pBas W BTOpas NPOM3BOJIHBIC (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh IIPOU3BOAHBIC CYMMBI, IIPDOM3BEICHHUS, YaCTHOIO M KOMIIO3ULUU JIBYX
(GyHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM ISl peleHHs 3a1a4.

MHo:xecTBa U JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN allapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMH: OIpeIesieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIIBHBIE ypPaBHEHUS U
HEPABEHCTBA.

K xonmy o0ydenus Bll kJacceoOydarouiuiics IOJYYUT CIEAYIOLUIME IMpEeAMETHbIE
pe3yibTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmel yueOHOro Kypca «Anrebpa ¥ Hauyana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATYpajJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTYpaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJbHBIX YMCEN I PELICHUS 3a]1a4, IPUMEHATh AIrOpUT™M EBKINAA;

CBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3alIUChIBAaTh HaTypajbHbIC YHCIIA
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeJCTaBIsATh KOMIIJICKCHBIE YHCIIa B alreOpandeckoil 1 TpUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHblE U
JorapuMHuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUSI C TOMOIIbI0 PABHOCHIIBHBIX MTEPEXOJI0B;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HEo0Xo1uMble (OPMYIIBI JUISl peILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEN
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX YpaBHEHUH H
HEPaBEHCTB;

pemate palioHajbHble, HWpPpPAlMOHANBHBIE, I[IOKa3aTelbHblE, JorapudMuyeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOAYJIN U ITapaMeTpBhL;

IPUMEHSATH TpaguuecKue METOJIbI ISl PELIeHUs] YpaBHEHUHM 1 HEPaBEHCTB, a TaKXkKe 3a/1a4
C IIapaMeTpaMy;

MOJIENIMPOBATh peAJbHbIE CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaPUKH:



CTPOUTH TpadUKH KOMMO3UIIMK (DYHKIIHK C MTOMOIIBIO AJIEMEHTAPHOTO WCCICAOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA,

CTPOUTH TeoMeTpUYeckne oOpa3bl ypaBHEHHWH © HEPABEHCTB HA KOOPIWHATHOU
IIJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPa(QUKH TPUTOHOMETPHUSCKUX (PYHKITUIA;

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIIEIOBAHMS PEAIbHBIX IMPOIIECCOB.

Hauyana MaTeMaTHYeCKOro aHAJIN3A:

WCIIOJIB30BaTh TPOW3BOAHYIO JUIS HCCIAeAOBaHUS (QYHKIIMM HAa MOHOTOHHOCTH |
SKCTPEMYMBI;

HAXOJUTh HauOOJbIIICe U HAMMEHbINEE 3HaYCHHsI (DYHKIIMK HEMPEPHIBHON HAa OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJIHYIO ISl HAXOXKICHHS HAWIYYIIErO PEIICHHs B MPUKIIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJIHO OTIEPHPOBAThH IMOHATHIMU: ITIEPBOOOPaA3Has, ONPEACIEHHBIN HHTETPasl, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmyine HproToHa-
Jleiibuuma;

HAXOJUTh IJIOMAAN MIOCKUX (GUTYp U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MATeMAaTUYECKOM MOJICIIMPOBAHMHM HA IMPUMEPE COCTABIICHUS
i depeHINATBLHBIX YPaBHEHHIH,

pemath MpUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MAaTEMAaTHUECKOTO aHAIIK3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HanmMmeHnoBanue Pa3aeoB U TeEM NPOrpaMMbl KO]—[TpOJ‘[LH HpaKaneCK
n/n Bcero oOpa3oBaTeJIbHbI
ble padoThl | He padoThI
e pecypchl
MHOX€ECTBO NEUCTBUTENBHBIX YHCENl. MHOTOWIEHBI. https://school.oblak
1 PanmonaneHble ypaBHeHUs U HEpaBeHCTBA. CHUCTEMBI 24 1 1 oz.ru/https://resh.ed
JIMHENUHBIX YpaBHEHUN u.ru/
Oynkiun 1 rpapuku. CreneHHas GyHKIUS C LETbIM hutps:school.oblak
2 Y P ' v 12 1 oz.ru/https://resh.ed
MOKa3aTeseM
u.ru/
ApudpmeTnueckuii KopeHb n-oi CTENeHN hitps:/ischool.oblak
3 P P ’ 15 1 oz.ru/https://resh.ed
HppanuonaibHble ypaBHEHUS
u.ru/
https://school.oblak
4 [oxa3zatenbHast pynkuus. [TokasarenbHble ypaBHEHUS 10 1 oz.ru/https://resh.ed

w.ru/
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https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://school.oblak
JI I
5 orapupmuueckas pynkuus. Jlorapupmuaeckne 13 oz.ru/https://rosh.cd
ypaBHEHUS
u.ru/
https://school.oblak
6 TpuronHomeTpudyeckue BoIpaXKEHUS U YPAaBHEHUS 22 oz.ru/https://resh.ed
u.ru/
https://school.oblak
7 [TocnenoBarenbHOCTH U IPOIPECCHH 10 oz.ru/https://resh.ed
u.ru/
https://school.oblak
8 HenpepoiBabie ¢pyakiuu. [IponsBoanast 20 oz.ru/https://resh.ed
u.ru/
https://school.oblak
9 IToBTOpEHME, 0000IICHUE, CHCTEMATHU3aIIHsl 3HAHUH 5 oz.ru/https://resh.ed
u.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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11 KITACC

Ne
n/n

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl

KoaudecTBO 4acoB

Bcero

KonTpoabn
ble padoThI

IMpakTnyeck
ue padboThbl

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTeJIbHbI
e pecypchbl

HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO POU3BOIHOMN

22

https://school.oblak
oz.ru/https://resh.ed
u.ru/

IlepBooOpa3Has u uHTErpai

12

https://school.oblak
oz.ru/https://resh.ed
wru/

I'paduiku TpUroHOMETpUUECKUX (HYHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA

14

https://school.oblak
oz.ru/https://resh.ed
u.ru/

HppaunoHanbHble, IOKa3aTeIbHbIE U
norapupMUUECKUe HEPABEHCTBA

24

https://school.oblak
oz.ru/https://resh.ed

w.ru/

KoMmnnexcHbie unciia

10

https://school.oblak
oz.ru/https://resh.ed
u.ru/

HarypanbHsle u niensie yucna

10

https://school.oblak
oz.ru/https://resh.ed

w.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Cucremnl palluOHAJIBHBIX, UPPALIMOHATIbHBIX

https://school.oblak

. 12 oz.ru/https://resh.ed

MOKa3aTEeIbHBIX U JIOTApU(PMUICCKUX YpaBHCHUM wru/
https://school.oblak
3ajauu ¢ napameTpamu 16 oz.ru/https://resh.ed

u.ru/
https://school.oblak
[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 16 oz.ru/https://resh.ed

u.ru/
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YYEBHO-METOANYECKOE OBECIHEHEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
» Marematuka. Anrebpa v Hayalia MaTeMaTndeckoro ananusa, 10 kmace/ Mepsnsak A.T.,
Homuposckuii [I.A., Tlonsikos B.M.; nox penakuueit [Togonsckoro B.E., OGmiecTBo €
OrpaHMYEHHON OTBETCTBEHHOCTHIO M3natenbckuii neHTp « BEHTAHA-I'PA®y;
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue»

* Marematuka. AnreOpa U Havyajla MaTeMaTUYECKOro aHanu3a, 11 kimace/ Mep3msak A.l'.,
Homupogckuii /[.A., ITonsko B.M.; nox penaknueii [Togonsckoro B.E., OGmiecTBo ¢
OorpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTenbckuit uentp « BEHTAHA-TI'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
https://math.ru/teacher/db/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/

https://school.oblakoz.ru/



MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJIEPAIIUNA

MunucTepcTBo 00pa3oBanus u Hayku Camapckoi odJiacTu

I[enapTaMeHT OﬁpaSOBaHI/IH AAMUHUCTPAIUU TOPOACKOI'0 OKpYyra ToabsITTH

PACCMOTPEHA

Ha 3acemannu MO
yUUTENeH MaTeMaTHKH U

WHPOPMATHKHU

IIporokos Ne 1 ot 30.08.2023 r.

MBY «lIkomaa Ne 59y

INPUHATA

Ha 3aceJaHuu
ITegarornueckoro CoseTa

VYupexaeHus

IIporoxoa Ne 23 ot 30.08.2023 r.

YTBEP/KIEHA

Hupexrop MBY «lllkoma Ne 59»
E.H. Poxko

IIpuxa3 Ne 280 ot 30.08.2023 r.

OU=pgupekTop wkonbl, O="
MBY "'lLkona Ne 59",
CN=Pox«ro EneHa

Poxko
EneHa HwvkonaesHa,
HUKONaEBHA50 % o5 50 o6 85 1 5 a3

2024-04-25 16:03:09

PABOYAS ITPOI'PAMMA

(ID 1220370)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

115t ooyyatrommuxest 10 — 11 kimaccos

ToabsarTu, 2023



INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3Y4YCHHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOrO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe IpH M3Yy4eHUU OOYy4aroOIIMMHUCS TMOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHHMHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLIeHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO0 LMKJA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3BUTHE HMHIVUBUAYAJIHHBIX CIIOCOOHOCTEW OOy4YarOmMXCsl TPU W3YYEHUH TEOMETPUH, Kak
COCTABIIAIIONIEH MpeaMeTHOH obnactn «MaremaTnka W WHQPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXKHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUN U
JecTBUH, creln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX JUI YCIEUIHOIO MpOo(ecCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPHUU Ha YIiyOJIEHHOM YPOBHE, PACIIUPSIOIINMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(dbopMEpOBaHNE OCO3HAHUS B3aUMOCBSI3H TEOMETPHH C OKPYKAIOIIUM MHPOM;

dbopMHEpoBaHHE TPEICTABICHUS O TNPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M M3y4daTh pas3Hble SBICHUS
OKpY’KaIOIIero MHpa, 3HaHHe MOHATHHHOTO amnmapara mo paszaeny «CtepeoMmerpus» ydeOHOro
Kypca reoMeTpuH;

(dbopMHpoBaHUE YMEHHsI BIIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMydl U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepPTekKaX, MOJENSAX U B PEATBHOM MHpE
MHOTOTPAaHHHKH U TeJla BpalleHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MO/IEITH;

dopMupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  ITOCTPOSHUS
MaTeMaTHYECKUX TEOpHil, (opMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
pacCyKIeHUN;

dopmHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTeNbCTB M aJITOPUTMOB pEIICHUS,
YMEHUSI MX TPHUMEHSATh, MPOBOJUTH JIOKA3aTelbHbIE pPACCYXKAECHUS B XOJ€ pELIeHUS
CTEpEOMETPUYECKHX 3a7ad H 33aJad C TPaKTHIECKHM COJepKaHWeM, (OpMHpPOBaHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTeIbCTB TPH OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEP)KICHHUIA U POJIM aKCHOMATHKH B TIPOBEICHUH JIETYKTHBHBIX PACCYKICHUH;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yyYaromuxcsi, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBILICHHS], UHTepeCca K U3y4EHHIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W IPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHMS pEANBbHBIX CUTyalldid, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU ~ COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpaHHukm», «Tena
BpallleHus», «BEKTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUM
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacpeieEHHbIM 10 ToAaM 00ydeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONpPOCaM OOydaronimecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCTIEIOBATEIbHO M TOCTYIMATEIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHUI 00yJarouuxcs, pacimupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3U.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus s guddepeHnranud  oOydeHHus, MOCTPOSHHsS WHAWBUIYAITbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTh yriayOn€HHOe M3yYyeHHUE TeOMETPUHM  Kak
COCTaBJISIIONIEH yueOHOTO TTpeameTa «MaTeMaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUI0 M3YYEHHs MAaTeMaTHKH ¢ y4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas NMPEEMCTBEHHOCTh MEXIY OOLIMM U MpOo(hecCHOHATBHBIM
o0Opa3oBaHHEM.

Ha u3yuenue yuyeGHOro kypca «l'eomerpus» Ha yriyOin€HHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IPOCTPAHCTBE: NEPECEKAIOIUECS, TapauIeIbHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaomuxcs npsaMbiX. [lapainensHOCTs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajlleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPaUIEIbHOCTb TPEX
IPSAMBIX, APAUICIBHOCTh NPSAMOM M IIOCKOCTH. [lapamuiennbHOE UM LEHTPAIBHOE
POEKTHPOBaHUE, n3o0pakeHne ¢puryp. OCHOBHBIE CBOMCTBA MapaICIBHOTO MMPOSKTUPOBAHHMS.
N300paxkenne ¢puryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEM: NapauleiabHbIE INIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiiye npocTpaHCTBEHHbIE (PUTYPBI HA IIOCKOCTH:
TETpadp, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

[lepneHOAUKYIAPHOCTS NOPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, INPSIMbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
II0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHAuKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (PUTyphl Ha MIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IMIPU3HAK MEPIEHIUKYIISPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX MEPIECHAUKYIIApax.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbIi M MHOrOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHoOrorpaHHuKHu

Bunbl MHOrorpaHHHKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3ma: n-yronpHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunes] U ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yrojipHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
[IpaBUIBLHOM mNupamusl. [IpaBuiibHBIE MHOINOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
nUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3p, TOAEKA3P U UKOCAIP.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MPsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MIPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIeNuIena, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMHUIBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE



[TonsiTHst: BEKTOp B MPOCTPAHCTBE, HYJEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpABICHHBbIE M IPOTUBOIIOJIOXHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOPOB. JIeMCTBUS C BEKTOpaMHU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxeHUs BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHAaTne koMmiuiaHapHble BEeKTOpbL. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. IlpaBuno mnapamnenenumnena. Teopema O pa3lioKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa U KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKasipHOE MPOU3BECHIE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[TonsiTus: UMIAMHIpPUYECKAas IIOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTb, CdepuyecKas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha II0CKOCcTU. Pa3BépTka muinHapa u konyca. CuMMeTpus
chepsl 1 mapa.

O06béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajienenunena u ciueactsus u3 He€. OO0bEM NPAMON W HAKIOHHON NPHU3MBI, IHIUHIDPA,
nupaMuibl 1 KoHyca. OObEM 11apa 1 apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
onucaHHas okojio LuwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALCHUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomans cepsl u e€ dacteid. [lomobue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHU! MHOTOTPAHHMKOB Y TeJd BpallCHUS: CEUEHHUs IMIJIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajjieibHbie OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 1Iapa, METOJbl TOCTPOCHUS CEYEHMM: METOJ] CIENOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TUIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHs B IPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OroOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBW)KEHMI: NMapajuIeIbHBIN IEPEHOC, LEHTPAIbHAsT CHUMMETPHS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust mogodus. Ilpsmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, ONPOCHI U JAPYroe), YMEHHUE B3aWMOJEHCTBOBAaTh C COLMAIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX q)yHKHI/IﬂMI/I W Ha3HA4YCHUEM,

2) NaTpUOTHYECKOE BOCTIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K TOCTHXKEHUSIM POCCHMCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE JIYXOBHBIX  IIEHHOCTEHl  pOCCHUHCKOTO  Hapoja, C(HOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMTPUMCHCHUEM
JOCTIDKEHUIH HAayKH W JEATENBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIJIAJa B TOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHHWE K  MHpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

Cq)OpMHpOBaHHOCTB YMCHUA MPUMCHATh MAaTCMAaTUUCCKUEC 3HAHNA B MHTCPECAX 310POBOI0
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyspHas (u3nueckas akTUBHOCTD),
duznYeCcCKoe COBEPIICHCTBOBAHKE MTPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHOM J1eATETHHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccmrt W peamu3oBBIBATH COOCTBEHHBIC
JKM3HCHHBIEC IIJIaHbI, TOTOBHOCTH H CIHOCOOHOCTh K MaTE€MaTUYCCKOMY O6paSOBaHI/HO u
CaMOO6p330BaHI/IIO Ha MPOTSAXKCHUU BceU KHN3HH, TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PCUHICHUHA
MMPAKTUYCCKUX 3aaa4d MaTeMaTHYECKOU HaITPaBJICHHOCTH,

7) 3K0JIOTMYeCKOoe BOCTIUTAHUE:

C(I)OpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KYJIbTYpPbl, TNOHUMAHUC BJIHAHUA COLHUAJIBHO-
HSKOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE MPUPOJHOM M COIMATIBHOM Cpelbl, OCO3HAHUE
I00AbHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0JeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelIeHHs 3ajad B 00JacTH OKpY)Kaolled cpenbl, TIaHWPOBaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIOIEel CpeIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MAaTEMAaTHUECKOW HAyKH KaK cepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA INUBUJIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILIECTBIISITh MPOCKTHYIO M UCCIIEN0BATENLCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITH U XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEeXAYy MOHATUAMH, (OPMYIUpPOBATh ONpEAETCHUS  MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHsS B (pakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeajaratb KpPUTEpUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTelIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (TpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KpUTEPUEB).

Ba3zoBble ucciiefoBarebcKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUS, (POPMYIUPOBAThH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SBJIEHHUS, IMPOIIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIHUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
peLIeHMs 3a]1a4u;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh,
CHCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLIEHMBAaTh HAAEKHOCTh MH(OpPMAIMM 10 CaMOCTOSATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpMHUMATb H (1)OpMy.III/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIIAMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHNCbMCHHBIX
TCKCTax, JaBaTb IOACHCHUA II0 XOAYy pCelICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHBIﬁ
pe3yIbTarT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX1aeMOU TeMbl, MpoOIeMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHHUSMHU JIPYTMX YYaCTHHUKOB JMAaora, oOHapyXHBaTh pa3ivuude U CXOJACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (QopMmaT BBICTYIUIEHUS C Y4Y€TOM 3a4ad NpE3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHLHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PelIeHNus MaTeMaTHUECKON 3a/1auu;

NpPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTHh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH ¥ YCIOBHSIM, OOBSICHITH TNPHINHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJIbTaTOB ESATEIBHOCTH, HAXOIWUTh OMIMOKY, /J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUIYaJbHOH pabOThI MpU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniarTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMoBBIX (opmax padboThl (0OCykaeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO

KPUTEPHIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUS.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaaccaoOydarommiics HAy4YnuTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

OPUMEHSATh AKCHOMBI ~CTEPEOMETPUM W CJIEIACTBHS W3 HHUX I@pH  PEHICHUU
TreOMETPUYECKUX 3a/1a4;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIONIOKEHUE TPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPHPOBATH MOHATUSMH, CBS3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO PACMO3HABAaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZIHO OIEPHPOBATh IOHATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH HapalljieNIbHOE, [IEHTPAJIbHOE U OPTOrOHAJIbHOE MPOEKTUpOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIIOJHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

CTPOHTH CEYEHHUS MHOTOTPAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BBIHOCHBIC)
IUIOCKHE YepTeXH M3 PHUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHM3Y;

BBIUUCIIATh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHpPaMHUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, IEHTP, OCh W
TUTIOCKOCTh CHMMETPHUH, IEHTP, OCh B TUIOCKOCTh CHMMETPUHN (UTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPaMH;

pemiath 3aJaud Ha JIOKa3aTeIbCTBO MaTEMaTHUECKUX OTHOIIEHUM M HaXO0XJIEHHE
reOMETPUYECKUX  BEIMYUH, MPUMEHSSI M3BECTHBIE METOAbl MpPHU  PEUICHUU
MaTeMaTHYECKUX 33/]1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrPpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUECKUX 3a]1aY;

U3BJIEKaTh,  NPeOOpa3oBBIBATH M HHTEPIPETHPOBATH  MHPOpPMANHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (HUrypax, IMPEACTaBICHHYI0 Ha 4YepTexax u
PHCYHKaX;

NPUMEHATh TIOJIyYCHHBIC 3HAHMSA Ha TPAaKTUKE: CpPaBHMBAaTh M AaHAIU3UPOBATH
peanbHbIe CUTYyallld, IPUMEHATh W3YYCHHBIC MOHSTHUS B IPOLECCE MOMCKA PEHICHHS
MaTeMaTH4ecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJECTUPOBATh PEANbHBIE CUTYalluu



Ha $3bIKE T'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
TeOMETPUYECKUX TOHATHH M TEeopeM, ammapara aiareOphl, pemaTh NPaKTUYeCKHe
3a/1a4M, CBS3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BETUYNH;

UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
qacTH (pyHAaMeHTa pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kiaccaoOydaroniuiics HayquTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C IWJIMHAPUUYECKOW, KOHUYECKON U
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUS;

OIEpUPOBATH TOHATHAMHU, CBSI3aHHBIMHM C TeJaMHM BpalLlEHHs: LUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHust (MUIHHIP, KOHYC, cdepa U map) U 0ObIACHATH CIOCOOBI
HOJIy4EHHUs TeJl BPallleHUs;

KJIacCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHE CPEePhl U TIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpaLleHUs, OObEMBI U
IUIOLIA/IM MOBEPXHOCTE MHOTOTPAHHUKOB U TE€J BPAIICHUS, FEOMETPUUECKUX Tel C
pUMEHEHUEM (QOPMYIT;

CBOOOJIHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMM C KOMOMHALMAMU TeJll BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BlIMCaHHAs: B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIIATH COOTHOLICHHUS MEX]y IUIOMIAJIMK MTOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeN,

n300pakaTb HU3y4yaeMmble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUECHUs
TeJ BpaIllCHHUS;

U3BJIEKATbh, MHTEPIIPETUPOBATD u peoOpa3oBbIBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUrypax, IMPEICTaBICHHYI0 Ha 4YepTexax Hu
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH ONEpallMK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAUHAT;

pelmaTte TIeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHME YIVIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSSHUM OT TOYKM JI0 IJIOCKOCTH, B ILIEJNOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEICHNH;

CBOOOJTHO OIEPUPOBATH IMOHATUSMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKECHUN;

BBIMOJIHATh HM300pa)KC€HUsT MHOTOIPAaHHMKOB M TeJ BpAallleHUs MpH MapajuleIbHOM
NIEPEHOCE, LIEHTPAJIbHON CUMMETPUH, 3€pKaJIbHON CUMMETPUHU, IIPU IIOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTh CEYEHUs] MHOTOTPAHHUKOB M Tel BpallleHUs: CEYeHHd LWIMHApA
(mapaynenbHO U MEPIEHANKYISIPHO OCH), CEYEHMsI KOHYca (IapajuleIbHble OCHOBaHHIO
U IIPOXOJSIINE YepE3 BEPIINHY), CEUEHHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHHMH: METOJl CIEI0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH;



JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

OPUMEHATh TE€OMETpHUYECKHe (HaKThl IS pEIIeHUs CTePEOMETPUYECKHX 3ajad,
IIPEII0JIaratoIiuX HECKOJIBKO LIaroB PELEHUs], €CJIU yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pelmaTe 3aJaud Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHUH U HaXOXACHUE
FEOMETPUUECKUX BEJINYMH;

IPUMEHSATH IPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIUOHHbBIE CUCTEMBI IIPU
pEILIEHUN CTEPEOMETPUUECKHX 33/1aY;

IOPUMEHATh IIOJIyYCHHbIE 3HAHUSA Ha IpaKTHKe: CpPaBHHUBATh, AHAIM3MPOBATH U
OLICHUBATh peajbHbIE CUTYallUH, IPUMEHATh U3yUEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu COOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYal[MH HA 3bIKE [€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIEJM C UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEM, almapara anreopsl,
pelaTh NpaKTUUYECKHUE 3a/1a4k, CBI3aHHbIEC C HAXO0KIEHUEM I€OMETPUUYECKUX BEJTUYNH;
UMETh IPEJCTaBICHUs] 00 OCHOBHBIX 3TallaX pPa3BUTHS I'€OMETPUM KaK COCTaBHOMU
JacTu QyHAAMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

N¢

~

HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

KoanyecTBo 4acos

Bcero

KonTpoabu
ble paboThI

IIpakTHYeck
ue padoTsbl

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

BBenenue B crepeoMeTpuio

23

https://school.oblako
z.ru/https://resh.edu.r

u/

Bzaumuoe PpaCIIOJIOKCHUEC IIPAMBIX B IIPOCTPAHCTBEC

https://school.oblako
z.ru/https://resh.edu.r

u/

HapaJ'IJ'IGJ'IBHOCTB MMpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE

https://school.oblako
z.ru/https://resh.edu.r
u/

[IepnieHIMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

25

https://school.oblako
z.ru/https://resh.edu.r
u/

VYrael 1 pacCTOsTHUS

16

https://school.oblako
z.ru/https://resh.edu.r

u/

MHororpanHuku

https://school.oblako
z.ru/https://resh.edu.r

u/
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DJIeKTPOHHbIE
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA
* Marematuka. ['eomerpus, 11 xnacc/ Mepsmsik A.I'., Homuposckwuii [I.A., ITonskoB B.M.;
non peaakuueit Ilogonsckoro B.E., O6mmecTBoO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-I'PA®»; Axiimonepnoe obmiectBo «M31arenscTBo
«IIpocBemenue»

Beenutees Marematuka. ['eomerpus, 10 kmace/ Mepsinsik A.I'., Homuposckuii JI.A.,
[TonsxoB B.M.; mox penakmueit [Togonsckoro B.E., O6mecTBo ¢ orpaHnueHHON
otBeTcTBeHHOCTHIO M3natenbekuii ienTp «BEHTAHA-I'PA®»; AxurioHepHOE 00IIECTBO
«M3natenbcTBO «lIpocBenieHue»BapruaHT
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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKCHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOT0 Kypca yriyOIEeHHOTo YpOBHS Ha ypOBHE
cpeaHero ooOmiero oOpa3oBaHMA. Y4YeOHBIH Kypc TMpeaHasHadyeH i (opMuUpoOBaHUS Y
00y4aroIuXcsl CTaTUCTUYECKOM KyNbTypbl M IOHMMAaHHS PpOJU TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTa JUIsl M3Yy4YeHMs CIy4alHBIX COOBITHM, BEIMYMH M IPOLECCOB.
[Tpu u3ydyeHnu Kypca oOoramaroTcs HpeACTaBICHUs O0YYarOUIMXCS O METOAAX HCCIIENOBAaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCA IMOHMMAHUE 3HAYMMOCTH M OOLIHOCTM MaTeMaTHYeCKUX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HamlpaBiI€HO Ha 3aKpEIUICHWE 3HaHWM, MOJY4YEHHBIX MpU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HA pa3BUTHE MPEICTABICHHUHA O
CIIy4alHBIX BEJIMUYMHAX M B3aHUMOCBA3SIX MEKIY HUMH Ha BaXHBIX ITPUMEpaX, CEOKETbI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y 00ydaronmxcs JODKHO COPMUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKHX MOJAENX,
UCMOJNb3YeMbIX /ISl  ONUCAaHMS AHTPOINOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTe B Pa3MUYHBIE pOJA HW3MEPEHHAX, JUIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHI M IPOLECCOB B OOIIECTBE.
VYueOHbIil Kypc sBiIseTCS 0a30i JJIE OCBOCHHUS BEPOATHOCTHO-CTATHCTHYECKHUX METOJOB,
HEOOXOUMBIX CHEHAINCTaM HE TOJIbKO MHKEHEPHBIX CHEUAIbHOCTEH, HO TaKKe COLUaIbHBIX
U TICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIbHOH Mepe
UCMOJB3YIOT ammapar aHajiu3a OoNbIIMX JaHHBIX. LleHTpanbHyt0 wacTh y4yeOHOro Kypca
3aHHMaeT OOCYyX/JeHHEe 3aKOHa OONbIIMX Yucel — (YHIAMEHTAJIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYeCcKyto (hOpMalIn3aLuIo.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJISIMH B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBbIIENEHbl OCHOBHBIE COJIEp)KATEIbHbIE JIMHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMMMO OCHOBHBIX JIMHUWA B Y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPUH rpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl TOJTHOLIEHHOTO OCBOCHMSI MaTepHala JaHHOTO y4eOHOro
Kypca U CMEKHBIX MaTeMaTHUYECKHX YIeOHBIX KYPCOB.

Conepxxanne JuHUM «Cry4aifiHble COOBITHS M BEPOSTHOCTH» CIY)KUT OCHOBOM JIJIst
(dopMHpOBaHUs TPEJCTABICHUNH O paclpelielIeHnd BEPOSITHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4alHbIX BEJWYMH. BakHyl0 4acTb B 3TOH COJAEPKATENbHON JMHUM 3aHUMAET H3y4eHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNeHuii M 3HaKOMCTBO C HMX HEMpPepbIBHBIMU
aHAJIOTaMHU — MOKa3aTeIbHBIM U HOPMAJIbHBIM pacIpe/leICHUSIMHU.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMHU BEIMYMHAMU U PaCHpEIesICHUSMU,
aKLIEHTUPYIOT BHUMaHHe OOydalolIMXCsi Ha OMUCAHUM W M3YYEHHM CIIy4alHbIX SIBJICHHM C
MOMOIIIBI0 HENpephIBHBIX (QyHKIUH. OCHOBHOE BHUMAaHHE YJENSAETCS II0Ka3aTelIbHOMY |
HOPMaJIbHOMY PaclpeeICHUSM.

B ydeGHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE HM3YYCHHUE CBS3H MEXKIY
CIIy4yaifHBIMU BETMYMHAMH U ONHMCAaHUE 3TOW CBS3U C MOMOLIbI0 Ko3(duimeHnTa Koppensuu u
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEpXKaHMUA pPAa3BUBAIOT TeMy «Jlnarpammbl



pacceMBaHMs», W3YYCHHYI0 Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS, W BO MHOTIOM
OMHPAIOTCS HA CBEICHUS U3 KYPCOB aIreOpbl U TCOMETPHH.

Emé oqun aeMeHT copepikaHusi, KOTOPBIA MpeaiaraeTcsi Ha 03HAKOMHUTEIFHOM YPOBHE —
MIOCJIEIOBATEIBHOCTD CITy4aifHBIX HE3aBHCHUMBIX COOBITHIA, HACTYMAIOUINX B €AMHUILY BPEMEHHU.
O3HaKOMJICHHE C paclpeiciieHUeM BEpPOSTHOCTEH KOJIMYECTBA TAKUX COOBITH HOCHUT
Pa3BHUBAMOIINN XapaKTep M SBIIICTCSA aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAOIINX
Ha Yyd4eOHBIC CICIUAIBHOCTH, CBS3aHHBICE C OOIICCTBCHHBIMH HAyKaMH, IICUXOJIOTHEH |
YIIPaBICHUEM.

Ha usydenue ydeOHOro kypca «BeposATHOCTh M CTATUCTHKA» Ha YIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cs3ubIi Tpad, mytu B rpade: mukibl U nenu. CTeneHp (BaJCHTHOCTh) BEPIIMHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyuaiiHple 5KCIEpUMEHTHI (OIBITHI) M CIy4alHbIE COOBITHS. DJIEMEHTAapHBIE COOBITHS
(ucxonpl). BepositHOCTh ciydailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cloKeHUsT BEPOATHOCTEM.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO ClydyallHOrO HKCIIEpUMEHTA.
®opmyna noaHoi BeposTHocTu. Popmyia baiieca. HezaBucumelie coObITHS.

bunapHbIii ciiydaiiHbIM ONBIT (MCTIBITAHKE), YCIEeX U Heyaada. He3aBucHMble UCTIBITaAHUS.
Cepusi HE3aBUCHMMBIX HUCTBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u dakrtopuan. Hucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymnu. Cnyualielii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BepostHOcTed. [luarpamma pacnpenencHusl.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOEe U OMHOMUAIBHOE.

11 KUIIACC

CoBMecTHOE pacnpeleleHHe JByX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CiydyailHOW BenuuuHbl (pacnpeaenenus). [Ipumepsl
NPUMEHEHHUS MaTeMaTH4ecKoro OXuJaHus (cTpaxoBaHue, JjoTepesd). MaTemaruueckoe
OXHJaHue OMHApHOH ciyyailHOW BenuuuMHbI. MaTemaTuueckoe 0KHMJIaHUE CYMMBI CIy4YailHbIX
BEJIMYMH. MaTeMaTn4eckoe 0’KUJaHue Te€OMETPUUECKOI0 U OMHOMUAIBHOTO pacipeleIeHU.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIyYalHOW BETWYWHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BeMMYMHBI. MaTeMaTHuecKoe OKUAAaHUE MPOU3BEIEHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIy4alHbIX BEJIMYUH. [[ucniepcus u cTaHIapTHOE OTKJIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss ¥ CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOro
pacpeneneHus.

HepaBenctBo UeOwpmméBa. Teopema YeOwbrméBa. Teopema bepnymiu. 3akoH OO0IbIINX
yucen. BeiOopouHblii MeToj wuccienoBaHuil. Breibopounbie xapaktepucTukd. OleHHUBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka nmpocTeHInX TUIoTe3 ¢ MOMOIIBI0
W3YYEHHBIX paclpeleICHUN.

HenpepsiBHble ciydaiinble BenuuyuHbl. [Ipumepbl. DyHKIUSA IIOTHOCTU BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacHpeleleHHEe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
[I0KA3aTeIbHOMY pAaCHpeleIeHUI0. 3ajaud, NPUBOAALIME K HOPMAJIBHOMY pAaclpeAeieHUIO.
OyHKIUS TIOTHOCTH BEPOSTHOCTH IIOKA3aTENBHOIO paclpeAeieHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJbHOrO pactpezneneHus. OyHKIMsS MIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacnpeneneHus.



[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITMH. 3ajaud, HPUBOASIIUE K
pacnpezenenuto Ilyaccona.

KoBapuanust aByx ciydyailHpix BenuduH. KoapUIMEHT JIHMHEHHOW KOppessuuu.
CoBmecTHBIC HAOMIOIEHUS BYX BeIHUMH. Bbibopounsiii koahdunment koppensiuuu. Pasnmudne
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHelHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATh C COIHMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C X (PYHKIUSIMHU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILICHHE K JOCTHUKEHHSIM POCCHHUCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MOBEACHHS, CBSI3AHHOTO C MPAKTHYECKUM PUMEHEHHUEM
JTOCTIKEHUH HAyKH W JCSITEILHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TMOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  ACTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMAaTHUECKHE 3HAHUS B MHTEPECaxX 370POBOTO
u Oe3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEXKUM 3aHITHN U OT/BIXA, peryJisipHas (U3nuecKas akTHBHOCTB),
buznYecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENHHON I€ATETHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccnt W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 33724 MaTeMAaTHIECKOM HAIPaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMAaHWE BIHSHUS COIHAIBHO-
HPKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpefbl, OCO3HAHUE
I00AbHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0JeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpe/bl, MiIaHUpOBaHUE
MOCTYIKOB M OLEHKH WX BO3MOXHBIX IMOCIEICTBUM ISl OKPYKAIOIIEH CpeIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak chepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYUMOCTH Ui pa3BUTUSA LIUBUIIW3ALHUHU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIISATH MPOECKTHYIO M UCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHINBUYAIbHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITH U XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAQHaBJIMBATh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PUKALMK, OCHOBaHMSA Ui 000OLIeHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeuns: B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeajaratb KpPUTEpUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKJIIOUEHUH T10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTelIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (TpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3adauu (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KpUTEPUEB).

Ba3zoBble ucciiefoBarebcKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SBJICHHS, IPOLECcCca, BBISIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIHUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIaTh MPEAIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
peLIeHMs 3a]1a4u;



BbIOMpaTh MHPOPMALMIO W3 HUCTOYHUKOB  pa3JIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAMM 1O CaMOCTOATENbHO C(HOPMYJINPOBAHHBIM
KPUTEPHUSAM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpMHUMATb H (1)OpMy.III/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIIAMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHNCbMCHHBIX
TCKCTAaxX, JdaBaTb IIOACHCHUA II0 XOAY PpCHICHHUA 3aJadd, KOMMCHTHPOBATH HOJIyHCHHI:Iﬁ
pe3yIbTarT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX1aeMOU TeMbl, MpoOIeMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMU IPYI'MX YYaCTHUKOB AMAaIora, oOHapy>KMBaTh pazliuiyve M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Y4Y€TOM 3ajad Mpe3eHTalud U
0COOEHHOCTEN ayAUTOPHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINU.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHLHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECcca U pe3ysbTaTa pelieHns MaTeMaTHIeCcKOM 3a1aun;

NpPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTHh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH ¥ YCIOBHSIM, OOBSCHATh TNPUYNHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJIbTaTOB ESATEIBHOCTH, HAXOIWUTh OMIMOKY, /J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/1a4y, NPUHUMATh LEJIb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniarTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX (opmax paboThl (0OCyXKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaaccaoOydarommiics HAy4YnuTCs:

CBOOOJIHO OIEpUPOBATh MOHATHAMU: Tpad, MIIOCKUM rpad, CBA3HBINA rpad, myTh B Tpade,
1eNb, LIUKI, IePEBO, CTENEHb BEPIINHBL, JEPEBO CIy4allHOTO SKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATHUAMHU: CIYYalHBIH SKCHEPUMEHT (OMbIT), Ciyd4aiiHoe
coOBITHE, JIEMEHTAapHOE Cily4allHO€ COOBITHE (RJIEMEHTApHbI HMCXOJ) CIIy4allHOIO OIIbITA,
HaXOJUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (POPMYTUPOBATH COOBITHS: NEpeceyeHne, 00bETUHEHNE TAaHHBIX COOBITHIA,
coObITHE, TPOTUBOIOJIOXHOE JaHHOMY, MCIIONb30BaTh JuarpaMmbl Oijepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHds 3ajad, I0Jb30BaThcsi (OPMYIION CIOXKEHHs BEpPOATHOCTEH st
BEPOATHOCTEH JBYX U TPEX CIy4YalHBIX COOBITUI;

ONEepUPOBATh MOHATHUSMHU: YCIOBHAS  BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBHCHUMBbIE COOBITHSI, AEPEBO CIYYatHOIO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TIPaBWJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIIbITA, MCIOIB30BaTh (POPMYITy HOTHON
BeposTHOCTH, (popmyny Baifeca mpu pereHun 3a1ad, OnpeaesaTh He3aBUCUMOCTh COOBITUH TIO
dbopMyIie ¥ 0 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

IPUMEHSTh H3yYyeHHble KOMOWHATOpHBIE (OPMYJbl JUIsl TNEPEYUCIECHUS 3JIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITUM CIy4alHOTO OMNbITa, pEUIeHHs 3ajad 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA OMBIT (MCIBITAHUE), YCHEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHUH UCTBITAaHUI JI0 TIEPBOTO YCIEXA, B CEPUM UCIBITAHUN BEpHYIIM, B OMBITE, CBI3aHHOM CO
CITy4allHbIM BEIOOPOM U3 KOHEYHOUW COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  Cly4ailHass  BEJIMYMHA,  paclpelesieHne
BEpOATHOCTEH, IUarpaMMa pacrpenieieHus, OMHapHas ciy4ailHas BEIM4MHA, T€OMETPHYECKOE,
OMHOMHATBHOE pacIpeiesieHue.

K konmy 11 kiaccaoOydaronuiics HayquTCs:

OIEpUpPOBATh MOHATHSIMH: COBMECTHOE pACIPEAEICHUE JBYX CIIy4YaillHBIX BEJINYMH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO PAaCHpeesICHHs IBYX CIyYaiHbIX BETUYHMH ISl BbIICICHUS
pacnpeneneHus Kaxa0i BEIMUNHBI, ONPEACICHUS HE3aBUCUMOCTH CITy4alHbIX BEJINYMH;

CBOOOJHO OMNEpPUPOBATh MOHITHEM MAaTEeMAaTUYECKOTO OXXKHMJAHUS CIy4yallHOW BEIMYUHBI
(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOrO OKUIAHHS IMPH PEIIeHHUH 3ajad,
BBIUHCIISATH MATEMAaTHYECKOE 0’KUJaHNE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leieHHUI;

CBOOOJHO OMNMEPUPOBATh MOHATHSAMH: TUCIEPCUs, CTaHJAPTHOE OTKJIOHEHUE CIy4dyalHOM
BEJIMYMHBI, NPUMEHATh CBOICTBA AMCIIEPCUM CIIY4alHOM BEIMYMHBI (pacHpeleseHUs) IpU
pElIeHNN 3a/ad, BBIYMCIATH TUCHEPCUI0 M CTAHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIo U
OMHOMMAJIBHOTO pacpeaeIeHU;

BBIYUCIISATH  BBHIOOPOYHBIE XapaKTEPUCTUKM IO JAHHOM BBIOOPKE U  OILEHHBATh
XapaKTepUCTUKU TE€HEPAIbHONM COBOKYIMHOCTH JaHHBIX MO BBIOOPOUHBIM XapaKTEPUCTUKAM.



OneHuBaTh BEPOSITHOCTU COOBITUN M TPOBEPSITH MPOCTEHIIME CTAaTUCTUYECKUE THUIIOTE3bI,
MOJIb3YSICh U3YUEHHBIMH PACIIPEACIICHUSIMHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 9acoB
DJIEeKTPOHHbIE
n (uudpossbie)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Kontposbn | TpakTHueckn
/ Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e padoThbI
n pecypchbl
1 SemenTsI TeopuH rpachos 3 1 https://school.oblakoz.ru
) CrnyualiHble OTBITHI, CIIy4aiiHbIE COOBITUS U 3 https://school.oblakoz.ru
BEPOSITHOCTH COOBITUM
Orneparuy HaJ MHOKECTBAMH U COOBITHsIMU. CIO’)KEHUE
3 | W yMHOXEHHE BEPOATHOCTEH. YCII0BHAsS BEPOSTHOCTb. 5 1 https://school.oblakoz.ru
He3aBrucumele coOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1 https://school.oblakoz.ru



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

Cepuu nocie0BaTEIbHBIX UCTIBITAHUM. VcribITanus

https://school.oblakoz.ru

bepnynnu. Ciyyalinplil BHIOOp U3 KOHEUHOU 5

COBOKYITHOCTHU

CrnyualiHble BEJIMUUHBI U paclpeeeHus 14 hitps://school.oblakoz.ru
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34



https://school.oblakoz.ru/
https://school.oblakoz.ru/

11 KJIACC

Ne KoaunuecTBO 4acoB
DJIEeKTPOHHbIE
n (uudpossbie)
HanmeHnoBanue pa3iaeioB 4 TeM IPOrpaMMbl Konrpoabn | IlpakTrnyecku
/ Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e padoThbI
n pecypchl
1 3aKOH GOMBIINX YHCEI 5 1 https://school.oblakoz.ru
2 DIeMEHTHI MATEMATUUECKON CTATUCTUKU 6 https:/school.oblakoz.ru
3 HenpepriBHbIE CllydaiiHble BETUYUHBI (paCIIpeIeIeHHUs ), 4 https://school.oblakoz.ru
MOKa3aTeIbHOE U HOPMAIbHOE pacipeiesieHus
4 Pacnipeenenue [Tyaccona 7 https://school.oblakoz.ru
5 CBsi3b MEXly CTy4allHBIMU BETTUYUHAMU 6 https:/school.oblakoz.ru
6 O606IIeHre H CHCTEMATH3AIHS 3HAHU 11 1 1 https://school.oblakoz.ru
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 2



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. BepositHocTh 1 ctatuctka. 11 kiacc. ba3oBblit u yriyOnaéHHbIil ypoBHH/
bynumosuu E. A., bBynbiueB B. A. AknimonepHoe
obmectBo " M3narenbctBo "[IpocBemenue"

Maremaruka. BepostHocTb u cratuctuka. 10 kiacc. bazoBbiii u yrinyOnEHHBIN ypOBHH/
bynumosuu E. A., BynberueB B. A. AkiimonepHoe
obmectBo " M3natenbcTBo "[IpocBemenne”

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

Briconkuii . B., Amenko U. B. Tunuunsie ommOKu B IpenoiaBaHUK TEOPUU
BEpPOSITHOCTEH M CTATHUCTHUKHU.

Marematuka B mkoiie, No 5, 2014. Marepuans 2-it Mex1yHapoJHON HAyYHOI
KoH(pepeHINH «AKTyalbHbIE TPOOIEMbI

oOydeHus MaTemMaTuke 1 uHpopmaruke B mkosie u Byse». MIII'Y, oktsa6ps, 2014

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://ptlab.mccme.ru/vertical

https://resh.edu.ru

http://kvant.mccme.ru/



