LS TITTITTTRC HPCCBEIEHMSA POCCUMCKON OEIEPALIAN
MuHHCTEpPCTBO 0GpazoBaHns M HayKn Pecny6ankn Taraperan
Henonnurensupit komurer Hosowemmmnekoro MYHHIHNATRHONO pafiona Pecnyb:mkn Taraperan
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HosomemmMuuckoro MysHunnansHoro paiiona Pecnybanxn Taraperany
.

PACCMOTPEHO COI'IACOBAHO VIBEP
Pykosoanrens [IIMO 3am ey mpextopa no YBP Jinpeips
/Kamaziosa JI.P./ == ____[Arneesa I'X./ 4/ /Banaceen B.I ./
Iporoxoa Nel o1 [Tporoghn Nel or [puka3 Nelll oy
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PABOYASI ITPOI'PAMMA
yuednoro npeastera «MaremarTnkay
Ha YPOBEHE CpeiHero oduiero obpasoBanns
s obyumommxes 10-11 knaccos
ID 3924328 Anrebpa u Hauana mareMariueckoro anatnia 10-11 xace (yraybaenusiit ypose)
1D 3975941 l'eomerpus 10-11 knace (yrayGiennmtii YPOBEHB)

1™ 3975936 Bepostroets # cratuctika 10-11 knace (yrayOacHublit YpoBeHS)

Cpok ocroerns nporpammst: 2 rosa

[pHEATO Ha 3ace1aHMN NETATOrHYECKOTO CORCT
[porokon Nel o1 «29» asrvera 2023 roja

¢. Jlenwno, 2023



Coaep:xanue yueoHoro kypca «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A »
kiacc — 10
YPOBEHb - yenyOieHHbll

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOW KU3HH.

JlelictBuTenpHple 4nciia. PanMOHANIBbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanuu ¢ JICUCTBUTEIBHBIMH  YHCIaMd.  Moyib
JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHUS, TTPABUIIA
OKPYIJICHHS], IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTaBICHUS JaHHBIX.

ApudmeTnueckuili KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIIBHBIM I0KA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorousieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBanusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble ypaBHEHMUSI. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBbIE METOJBl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHEHUIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUH. ONpenennTens MaTpuLbl 2X2, €ero reOMETPUYECKUI CMBICI M CBOMCTBA,
BBIYMCIICHHE €T0 3HAYCHUs, NIPUMEHEHUE ONPENEIUTENS I PELICHUS CHCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX yYpaBHeHUM. MccnenoBanmue NoCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEJEIUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJEIEH pEeaJbHOM CHUTyalud C ITOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peaTbHON KU3HU.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosummst gynukiuit. 'paduk  pyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ysnkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MakKCUMyMbl U MHUHHUMYMBbI
¢ynkun. Hanbonpliee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinas, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (DYHKUMU. DIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeH! KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIIPENEIIEHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoIeccax M SIBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX



MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBoicTBa (PYHKIMHM HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUSl PEAJbHBIX IPOLECCOB U SBJICHUW, IPU PELUICHUU 3a4ad U3 JAPYTrUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

kiace — 11
YPOBEHb - Y2y O1eHHbll

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa i peneHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIaCTEl HAYKU U peanbHOM KU3HU, MHTEPIPETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABI pElIeHHs ypaBHEHMH W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne Hanboblero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3KeE.

[IpuMeHeHnEe NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHMsS Ipouecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucienue onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YpaBHECHUM.



[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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOUEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cCPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa30BaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJIBTYPhl, TOHWUMAHUE BIIASHHS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalolel cpefpl, IJIAHUPOBAaHUE IOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAyKHW KaK cepbl 4eTOBEUCCKOMN eI TEIHHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJACHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHICCKOU
KyJIbTYPOH KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALINY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IIPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 0 aHAJIOTUU;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEILICHUS, BHIOMpPATh HANOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BAaTENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IpoIllecca, a TaKKe BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSTENIbHO
c(hOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTax, JaBaTb IIOSICHEHMs II0 XOAYy pELICHUs 3aJayy,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlMU U OCOOEHHOCTEN ayJUTOPHUU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pelieHus
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4YeOHbIX 3aJa4, MNPUHUMATh IeIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0rOBApPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBbI» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce oOydyarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:



cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: PAIlMOHATIBHOE YHCIO, OECKOHEUYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIUMCICHUS, TPABUJIAa OKPYTJIEHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH C LEIBbIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTD JICJIEHNE
MHOI'OYJICHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICIH,
WCIIOJIB30BaTh CBOMCTBA ONpENENHuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpPULl U ONPEACIIMUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJAEPKAIINX CTETIEHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIbI JIJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPaBHECHUMH;

MOJICIUPOBATh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KoMmMo3uius GyHKUUA, Tpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIINH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HeJabIM TIOKaszarenieM, rpaguk CTeneHHOW (YHKIHMH C HATYPAIbHBIM M IEIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTeNeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JIHHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelibHAass U JorapupMuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesesieHue TPUTOHOMETPUUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPH PENICHUH 3a/ad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauana MaTeMaTn4ecKoro aHajamu3sa:

CBOOOJHO OMEPHUPOBATH TOHATHAMU: apuMeTudecKkas U TeoMeTphuecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
HKCIIOHEHIIUATIBLHBIN pocT, (hopMyia CII0KHBIX MPOILEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MaJIbIX;

CBOOOJIHO ONIEPUPOBAThH MOHATUAMU: HEMPEPHIBHBIE PYHKIIMU, TOUYKHU Pa3pbIBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpas MPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BECHUS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TeopeMa, ypaBHEHHUE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTTU3a:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YKCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BaATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJl u HOK HaTypalbHBIX YHuCEN MJid pEeuieHus 3ajad, MPUMEHSTh ajJrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOHO OMEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpandyeckol u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJBl  JJII  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarhb palMOHAJIbHBIE, UppaloOHaJIbHBIE, II0OKa3aTEIIbHEIE,
jgorapupMUyUecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpaduKU KOMMIO3UIMHU (YHKIUH C TMOMOILBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHKmii;

OpPUMEHATh (QYHKUMU i1 MOJEITUPOBAHUS M HUCCIEAOBAHMS PEaTbHBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajms3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIYy4YIIEro pELICHHS B
MPUKIIAJIHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS TMpoliecca, 3aJaHHOro GopMyioi uin rpadukoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: I€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpall, HAXOJUTh TMEePBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUA U BBIYUCIATH
uHTerpai no gpopmyie Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh MPEACTABIICHHE O MATEMAaTHYECKOM MOJEIMPOBAHMM Ha MPUMEPE
cocraBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLHAIBHO-DKOHOMUYECKOTO W
($u3MYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TemaTnueckoe mianupoBanue yueoHoro kypca «<AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NMPOrpamMMbI Bcero KP np oOpa3oBaTeibH
ble pecypchl
MHOK€eCTBO ICHCTBUTEBHBIX YHUCEIL.

1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 Bu6mioreka [JOK
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX https://resh.edu.ru/
YpaBHCHHIA

5 Oynknuu u rpaduku. CrerneHHas GyHKIUS ¢ 12 Bub6nunoreka [IOK
[IEJIBIM TTOKa3aTeIeM https://resh.edu.ru/

3 Apudmerndeckuii KopeHb N-0ii CTENCHH. 15 Bu6nunoteka [IOK
WppanuoHaibHble ypaBHEHHUs https://resh.edu.ru/

4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1 Bu6nuoreka LIOK
ypaBHEHHUS https://resh.edu.ru/

5 Jlorapudmudeckast pyHKIH. 18 Bu6moreka [IOK
Jlorapudmuueckye ypaBHEHHUS https:/resh.edu.ru/

6 TpuroHomeTpruyeckue BeIPAXKCHUS U 29 BuGmuorexa [JOK
ypaBHEHHUS https://resh.edu.ru/

7 [TocnenoBarenbHOCTH M IPOTPECCUM 10 ﬁgggﬁg:ﬁiorﬁ/

8 HenpeprsiBabie dynkiuu. [IponsBoanas 20 1 ﬁggﬁ?ﬁ;gﬁiﬂﬁl

9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 Bu6mmorexa [IOK
3HaHUHN https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 0
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NMPOrpamMMbl Beero KP TIP oOpa3oBaTeibH
ble pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 Bubmuorexa [[OK
HPOM3BOIHOM https://resh.edu.ru/
Bbubanoreka [JOK
2 [TepBooOpasHas 1 HHTETpa 12 https://resh.edu.ru/
I'paduiku TPUrOHOMETPUUECKUX
3 ¢dbyskumii. TpuroHoMeTpuvecKue 14 brbmmorexa LIOK
YHKIHH. 1p p https://resh.edu.ru/
HEpPaBEHCTBA
UppanmonansHble, MOKa3aTENbHbBIE U Bu6nuoteka [JOK
4 24 1 https://resh.edu.ru/
norapu()MUUECKIE HEPABEHCTBA ttps://resh.edu.ru
bubanoreka [JOK
5 KomrmiekcHbie uncna 10 https://resh.edu.ru/
Bubnmoreka IIOK
6 Harypanbnblie u niensie yucia 10 https://resh.edu.ru/
Cucremsl parmoOHaIbHBIX,
7 HWPPALUOHAIIBHBIX MTOKA3aTEIbHBIX U 12 bubnmorexa LIOK
ppan https://resh.edu.ru/
JorapuMUIECKUX ypaBHEHUI
Bubnmoreka IIOK
8 3ajatu ¢ napaMeTpaMu 16 https://resh.edu.ru/
9 [ToBTOpenue, o6o0IIEHNE, 16 1 Bbubmoreka IJOK
CHCTeMAaTH3aIUs 3HAHUH https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 136 9 0

I[TPOT'PAMME
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Conep:xanune yueoHoro kypca <K 'EOMETPU S
kiacc — 10
YPOBEHbB — Y2y OieHHbll

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOmuXcs
npsAMbIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaJlJICIIbHbIC
MPSMBIE B POCTPAHCTBE, MAPaAUIEIBbHOCTh TPEX MPSIMBIX, TAPATUIETbHOCTD IPSMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHUE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABIEHHBIMU CTOPOHAMHM, YTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajuieiIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTU: NEPICHANKYIISPHBIC MPSIMbIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TTPOEKITUS GUTYPBI HA TUIOCKOCTh. [leprneHnuKyIsspHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHAUKYJISIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM WU IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MBbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. [IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBUWiIbHAS U yCeUEHHAsS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUILHON MHUPaMUIBL.
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[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPABWIbHAS NUPaMHUJA,
IpaBUJIbHAS TPEYTOJIbHAS TUPAMK/IA U IPABUIIBHBIN TeTpadp, KyO. [lpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
TUTIONIA/Ib OCHOBAaHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMOit mpu3Msbl. [Tnommans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienunea, CAUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHsS IPaBHIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3loOKEHHM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepbl
U TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M300paxxkeHne Ten BpallleHus: Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CumMMmeTpus cepsl U 1mapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MIIMHPA, TUPaMUIbl U KoHyca. O0BEM mmIapa M MapoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanme mapa u chepsl miockocTeio. [loHSATHE MHOTOTpaHHUKA,
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OMKCAaHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
noaoOHbIx Quryp. IIpeoOpazoBanue moaoOusi, roMmoTeTus. PelmieHune 3agad Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayuieTbHO M MEPIEHAUKYISPHO OCH), CEUYCHHS KOHyca (mapayuieibHbIe
OCHOBAHHUIO U TIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS II1apa, METOAbI IOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXEHHUA. [IpsMoyrosibHas cucrema
KOOpJAUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpancTBa. OToOpakeHus. J[B>KeHUS W PaBEHCTBO (Quryp.
OO6mme cBoiicTBa JBM)KCHUH. Buabl JBWKEHUN: TapauIebHBIA IEpPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETpPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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INDIAHUPYEMBIE PE3VJIbTATHI OCBOEHHUS VYYEBHOI'O KVYPCA
«TEOMETPUS»

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  OOIIecTBa,  MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECHUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXTaHCKON HUIEHTUYHOCTU, YBOKECHHS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
DKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs] ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEILICHUH, PACCYKIEHUI; BOCIPUUMUYHUBOCTBIO
K MaT€MaTUYECKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

dusuyeckoe BOCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHast pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON IESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTh K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOJIO0US;, UHTEPECOM K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
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Oynymedd mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKON HapaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYphl, IMOHUMAaHUEM BIUSHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00JIaCTH OKPY’KAIOIIEeH Cpeibl, JITAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOXKHBIX
MOCIICJICTBUUN JITA OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
ONpeeNeHNs MOHATUI, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJacCU(UKAUH,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEILICHUS, BHIOMpPATh HANOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMNPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOILIECCa, a TaKKE BbIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je€(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JUIsI pEUICHUS 33/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS II0 XOAYy PpEILICHHs 3a1adu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIATh CBOM CYXACHUA C CYXICHUAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJIS MpoIecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mNpu pelmeHur Y4YeOHbIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0rOBApPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCyx)aeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBbI» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydaCTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH IOHATHUSMH, CBSI3AHHBIMA C yIjJaMud B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJIHO OIIEPUPOBATH MOHATHUAMMU, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOIOTPAaHHUKOB (IIPU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEpUpPOBATh IOHATHSIMH, CBS3aHHBIMU C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITOJIHATD napajyIeIbHOE, LEHTPAJIBHOE " OpPTOTrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IU4YHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0KJECHUE FEOMETPUYECKHUX BEJIMYNH, IPUMEHSS N3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CIIOXHOCTH;

OPUMEHATh NPOCTEUIINE MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MpPEOOpPa3OBbIBATE U HUHTEPIPETUPOBATh HMH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

NPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATH W
aHAIM3UPOBAaTh PEABHBIE CUTYallMH, PUMEHATh MU3yYECHHbIC MOHATUS B
npolecce IMOWCKAa PpEelIeHHs MaTeMaTH4eckd  chopMyarpoBaHHOU
npoOJsieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
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NOHATUNH M TEOpeM, ammapara aiareOpbl, peliaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJIMYNH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOH U c(epruyeckor TMOBEPXHOCTIMH, OOBICHATH CIIOCOOBI
MOJTyYECHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CTIOCOOBI TTOTYYECHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUEe C(hephl U IMITOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMUS,
O00BEMBI W TUIONMIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAITUSMU T
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJ BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO OTIIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BEITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH,

3a71aBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI crcTeMe KOOPAMHAT;
peraTh reOMETPUYECKHE 3a/1a4U Ha BEIYMCIICHUE YTIIOB MEXKIY TIPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUMA OT TOYKH JI0 TIOCKOCTH, B IIE€JTIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHHH;
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyieIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€PKAJIbHOMU
CUMMETPHH, IIPH TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;
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CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaiieabHbIe
OCHOBAHHMIO ¥ TIPOXOIAIINE YePe3 BEPIINHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUU: METOJl CJIEJIOB, METOJ
BHYTPEHHETO POESKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHIS;

MPUMEHSATh TeOMETpUUYecKre (aKThl I PEIICHHUS] CTEPEOMETPUICCKHUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUsl, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemaTh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNA U
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH NMOJTYyUYEHHbIC 3HAHUSI Ha TTPAKTUKE: CPAaBHUBATH, aHATU3UPOBATh
U OIICHWBATh pPCAIbHBIC CHUTYyallMH, MPUMCHATh H3yYEHHBIC TOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOIEMBI, MOJEIUPOBATh pEaJIbHbIC CUTyallud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TpeJCTaBiICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer | Konrpoubnsl | IIpakTHyecku
o0pa3oBaTesibH
n MporpaMmMabl 0 e padoThbI e padoThbl
ble pecypchl

1 BBenenue B 23 Bubmuoreka [IOK
CTEPEOMETPHIO https://resh.edu.ru/
B3aumnoe

2 pacnoJIoKCHHue 6 1 bubnuotexa LIOK
IIPSIMBIX B https://resh.edu.ru/
IIPOCTPAHCTBE
[TapannenpsHOCTB

3 NpsAMBIX U 8 bubnuotexa LIOK
[UIOCKOCTEM B https://resh.edu.ru/
IIPOCTPAHCTBE
Ilepnengukynsipaoc

4 Tb NPSMBIX U o5 bubnuotexa LIOK
UIOCKOCTEM B https://resh.edu.ru/
IIPOCTPAHCTBE
IToBTOpEHME,

5 o0o01Ienne u 6 1 bubnuorexa [IOK
cHCTeMaTH3aLHs https://resh.edu.ru/
3HAHUU

OBUIEE KOJIMYECTBO
YACOBIIO 68 2 0
I[TPOI'PAMME
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11 KIIACC

N Kosun4yecTBo 4acos JJIeKTPOHHBbIE
/' HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n
NMPorpamMmbl Bcero | KP ap o0pa3oBaTejibHbIE
n
pecypchbl
Bbubnnorexa [JOK
1 Vbl U paccTossHUS 16 https://resh.edu.ru/
bubanoreka [JOK
2 MHororpanHuKn / https://resh.edu.ru/
Bbubnnorexa [JOK
3 Bekrtopsl B mpocTpaHCTBE 12 https://resh.edu.ru/
bubanoreka [JOK
4 AHanmMTHYeCKasi TeOMETPUS 15 https://resh.edu.ru/
[ToBTOpEHHE, 0000IICHUE 1 Bu6muotexa LIOK
5 . 15 1 .
CHCTEMAaTH3aLUs 3HAHUIM https://resh.edu.ru/
. bubnnorexa [IOK
6 O0bEM MHOTOTpAaHHUKA 17 https://resh.edu.ru/
bubaroreka [TOK
7 Tena Bpawenus 24 https://resh.edu.ru/
8 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 Bu6nuorexa [JOK
KPYTJIBIX TeT https://resh.edu.ru/
bubnnorexa [IOK
9 ABroxenns 5 https://resh.edu.ru/
10 IToBTOpEHHE, 0000IICHUE 1 16 1 Bu6mnuorexa [JOK
cUCTEMAaTH3ALMs 3HAHUM https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 136 p 0

I[TPOT'PAMME
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COAEPXKXAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA»

10 KJIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

Ciy4aifHble SKCIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHSA. DJIEMEHTAPHbIC
coObITHsl (McX0/bl). BepodaTHOCTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSTHOCTU COOBITUIN. CTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSMU.

Onepatyu Hag COOBITUSMU: NepecedeHne, 00bEJMHEHUE, TPOTUBOIIOI0KHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
skcriepumenTa. Gopmyia nosHou BepostHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbli ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HesaBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 mepBoro ycrexa. I[lepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX HcTibITaHUN bepHyiuin. CiiydaiiHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj ClIy4yalHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBMecTHOE pacrpeaesieHue ABYX CilydalHbIX BelnunH. HeszaBucumbie
CIIy4ailHbIE€ BEJIMYUHBI.

MareMatrudeckoe OXHJAaHWE CIIy4alHOW BeJWYMHBI (paclpeacseHus ).
[IpuMepbl TPUMEHEHUS] MAaTEMaTUYECKOrO0 OXKHUJIaHWS (CTpaxOBaHHUE, JIOTEpeEs).
Marematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelWyuHbl. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBI  CIIydalHbIX BEJIMYMH. MaremaTudeckoe  OXHUIAaHUE
T€OMETPUYECKOTO U OMHOMHUAIILHOTO PacpeieTICHUH.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
0>KMJaHUE NMPOU3BEICHUS U JUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
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Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO PACHpPECIICHHUS.
Jucniepcrst 1 cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

HepaBenctBo YeObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
OonplIX  4yucen.  BpIOOpouHbI  MeTOa  HcchenoBaHui.  BwriOopouHble
xapakTepucTUKU. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICIICHAN.

HenpepeiBuble cnyvalinble BenuuuHbl. lIpumeppl. @PyHKIUSA TUIOTHOCTH
BEPOSITHOCTH pacIpelieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IIOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1auH, IPUBOISAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenHus. PyHKIUA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICTICHNUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITMHA. 3amauw,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KosapduuueHt auHEHHOM
koppensiuud.  CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpOUYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHMHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOX HAUMEHBIIUX KBaJAPATOB.

IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YTJIYBJEHHBIIA YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 O0IIECTBA, MIPEACTABICHUE O MATEMAaTHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IrpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMOJICHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
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OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, dTHYECKOTO IOBEICHUS, CBSI3aHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIBHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PEUICHHI, pacCy>KICHUI, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUI U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyAy, OCO3HAaHHWE IIEHHOCTH TPYAOIIO0OUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YecKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HHM, T'OTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TIOHMUMAaHHE BIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, 0OCO3HaHHE TJI00ATIBHOIO XapaKkTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpY’)KaloUIel Cpelibl, IJAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MIOCJIEACTBUN JIJIS1 OKPYKAIOILEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAyKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUIS pa3BUTHUS [IUBUJIM3AIIMY, OBJIAJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTHYeCKOU
KyJbTYPOU KaK CPeICTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI
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Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBIISAIT M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKHX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs TIOHATUN, YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYyIUpPOBaTbH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEINIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JienaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpATh CMOcO0 pemeHus y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HanboJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTebcKue 1eiicCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKU HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apPTYMEHTHPOBATH
CBOIO ITO3NLIAIO0, MHEHHE;

MPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEAOBaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, IBJIICHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISABJIATH ACUIMTH HHPOpPMAIIMH, TaHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpM
MPEJCTABIICHHUS;
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CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B Pa3IuYHbIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs II0 XOIy pELIeHUs 3aJayu,
KOMMEHTUPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXKJ1aeMOMl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS

Camoopranuzamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI NHTE/JIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUS VI HEIOCTUKEHUST PE3YJIbTaTOB JICSITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
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NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OIICHNBATh KA4e€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpUTEPHUsIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMM: Tpad, MIOCKU rpad, CBSI3HBIA rpad,
nyTb B rpade, Uenb, UK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOro
IKCIIEPUMEHTA;

CBOOOIHO ONEpUpPOBaTh MOHATHAMH: CIy4alHBIM SKCIEPUMEHT (OIBIT),
cllydailHOE€ COOBITHE, DJIEMEHTAPHOE ClIydyallHOEe COOBITHE (3JIEMEHTAPHBIN HCXO0.)
CIIy4ailHOrO  ONbITa, HAXOAWTh BEPOSITHOCTU COOBITMMI B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMU;

HaXOoAUTh U (POPMYIHPOBATH COOBITUA: MEPECEUEHUE, OOBEIMHEHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JIUArpPaMMBI
Oinepa, KOOpPJIMHATHYIO MPSAMYIO Ul PELIEHUs 3ajad, M0JIb30BaThes (HOpMysoin
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN ABYX U TPEX CIIy4YailHbIX COOBITHI;

ONEepUPOBAThH MOHATUSMU: YCIOBHAS! BEPOSTHOCTh, yMHOKEHUE BEPOSTHOCTEH,
HE3aBUCHUMbIE  COOBITHS, JIEPEBO  CIy4yalHOrO  3KCIEpUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C MOMOILBIO IMpaBWiIa YMHOXEHUS, JIepeBa CIIy4yailHOTO
OMbITa, HMCIOJB30BaTh (POPMyNy NOJHOM BeposiTHOCTH, (opmyny baiieca mpu
pEelIeHUH 3a/ad, OIpPEAENATh HE3aBUCUMOCTh COOBITH 1O (opMmysie U MO0
OpraHu3aliy CIy4aHOIO SKCIIEPUMEHTA;

OPUMEHATh M3y4YeHHble KOMOWHATOpPHBIE (QOPMYJBl JJsl MNEPEUUCICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4y Mo TEOPUH BEPOSTHOCTEM;

CBOOOJHO  ONEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIOy4alWHBIA  ONBIT
(ucnblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUHU,
HaXOJUTh BEPOATHOCTH COOBITHIA: B CEpUU UCTIBITAHUM 0 IEPBOTO ycIiexa, B CEpuu
UCHbITaHUuN bepHyIu, B onbITe, CBI3aHHOM CO CIIy4YailHBIM BHIOOPOM M3 KOHEYHOMN
COBOKYIHOCTH;
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CBOOOJTHO OIEPUPOBATH MOHATHAMU: CIy4dalHas BEIIMYWHA, PACTIPEICICHHE
BEPOSTHOCTEM, JuarpamMma paclpejesieHus, OuHapHas cliydailHas BeJIMYHHA,
reoMeTpruecKoe, OMHOMHAIBHOE paclpe/IesieHuE.

K konity 11 kiacca oOyJaromuiics HayquTCs:

ONEPHUPOBATH TOHATUSMUA: COBMECTHOE paCIpEIEICHUE ABYX CIyYalHBIX
BEJIMYMH, MUCIOJIb30BaTh TAOJMITy COBMECTHOTO PACTIPEACIICHHS ABYX CITy4alHBIX
BEJIMYMH JJIS BBIACIICHUS PACHPEACIICHUS KaKJIO0W BEIUYUHBI, OIpEeICHUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBATh MOHSATUEM MATEMAaTHUYECKOTO OXKHJIAHUS CITydailHOM
BEJMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUIAAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCIATH MAaTeMaTU4YeCKOe OXXUJAaHUE OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO PACTIPEICIICHNN;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacnpeneneHus) Npu PEIICHUM 3a]ay, BBIYUCIATH JTUCIEPCUI0 U CTaHJIapTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAJIBHOTO pacipeiesICHUH;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH 10 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEePUCTUKU TEHEPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBATh BEPOSITHOCTA COOBITHI U MPOBEPSTH MPOCTEUIIINE
CTATUCTUYECKUE TUTIOTE3bI, TOJIB3YSACh U3YUCHHBIMU PaCIpeACICHUSIMU.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
°n/n
MpPOrpaMmMbl Bcero KP TIIP oOpa3oBaTejibHbIe
pecypcbl
1 DneMeHTHI Teopuu rpadoB 3 Bubanorexa [JOK
https://resh.edu.ru/
CiryyaliHbIE OIIBITBI, CITy4alHBIC COOBITHS
2 ya ’ }: 3 bubnuoreka [JOK
Y BEPOSTHOCTH COOBITHIA https://resh.edu.ru/
Omneparuu HaJ MHOKECTBAMU U
coObITusiMH. CIIOKEHUE U YMHOXKEHHUE
3 N y 5 1 bubamoreka [JOK
BEPOATHOCTEH. Y CIIOBHAS BEPOSITHOCTb. https://resh.edu.ru/
HeszaBucumele coObITHS
bubamorexa [JOK
4 DneMeHTbl KOMOMHATOPUKH 4 https://resh.edu.ru/
Cepuu 1ocienoBaTeabHbIX UCTIBITAHUH.
Wcneiranus bepnymu. CinyyaitHbiit Bub6inorexa [JOK
5 o 5 1 https://resh.edu.ru/
BBIOOD U3 KOHEYHOM COBOKYITHOCTH : e
. bubanorexa [JOK
6 CrnyyaiiHble BEIMUUHBI U paclpeeeHUs 14 1 https://resh.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 34 9 1

I[TPOT'PAMME
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11 KIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
No 11/ HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
) NporpaMMbl Becero KP TIIP o6pasoBareibHbIe
pecypcbl
Bbubnnorexa [JOK
1 3aK0oH OOJIBIINX YUCET 5 https://resh.edu.ru/
, DJIEMEHTHI MAaTEMAaTHIECKOHN . BuGmorexa LIOK
CTaTUCTHUKHA https://resh.edu.ru/
HenpepbiBHBIE CilydaliHbIE BETMYHHBI
3 (pactipeenenusi), oKa3aTeIbHOE U 4 Bu6muoteka [JOK
HOPMaJIbHOE pacIpeaeaeHUs hitps://resh.edu.ru/
4 Pacnpenenenue Ilyaccona 2 bubnuotexa LJOK
https://resh.edu.ru/
; CBsi3b MEXY CIIy4allHBIMU . BuGmorexa LIOK
BCJIIMYMHAMH https://resh.edu.ru/
6 O06o001IeHre U CUCTEMaTH3aIs 11 1 Bu6moreka LIOK
3HAHUM https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34 1
ITIPOI'PAMME
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