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«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

COJEPXKXAHUE OBYUEHUA
10 KJIACC

Yuciaa v BIYMCICHUA

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHbIe mepuoandeckue apodu. [Ipumenenue npobGeil M MPOLEHTOB s
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENIBHBIMU  4YHUclIaMd.  Moayib
JNEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C paluOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO AapryMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LIEJbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
koa(pumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI peLeHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHHI, COAEPIKAITUX JTOrapru(MBbI.

Jlorapudmuueckue YPaBHEHUS. OcCHOBHBIE METO/BI peleHus
Jgorapu(pMUUECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONPEICIUTENS Uil PEILICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOUIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OTIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYEeCKUX MOJENIEW pEeallbHOM CUTYallMM C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTeli HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3auMHO oOpartHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-IMHEWHasT (DYHKUIMU. DIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKLHS C HATYpaJIbHBIM U IIeJIbIM NokazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIUHA OOpaTHOM
CTEINIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckas (yHKUHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIIPENEIICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX TMpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIefOBaTeIbHOCTEH. MeTon
MaTeMaTUYECKON WUHIYKIWU. MOHOTOHHBIE U OTrpaHUYECHHbIC
nocye0BaTeabHOCTH. McTOpUsl BOSHMKHOBEHUSI MAaTeMAaTHYECKOrO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMEeTpUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIOHEHIMAIBHBIN pOoCT. Yucio e. Popmyiia ClI0KHBIX



MpOLEHTOB. VCronp30BaHWE MNPOrpecCHM I PELIEHHS PEAbHBIX 3aJad
MPUKJIAJHOIO XapaKTepa.

HempepriBHble (GYHKIIMM W WX CBOWCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuui. CBoicTBa (YHKUMNA HENPEpHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl pELICHHS HEpaBEHCTB. l[IprMeHEeHne CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 pereHus 3a1a4.

[TepBas u BTOpast mponsBoaHbIe GyHKIHK. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTebHON K Ipa@uKy QyHKIIUU.

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

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlnarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB U SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KVIACC

Yucaa v BBIYMCICHUSA

Harypanbhbie u nenble yncna. [[pumeHeHrne Mpu3HAKOB JIETMMOCTU LEIbIX
yuces, HauOosbuii oOmuit nenurens (nanee — HOJ[) m HammeHsblnee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa A peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcuble uucna. AnreOpawdeckas U TPUTOHOMETpUYECKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHE Omnepanuy C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PeIIeHUs] PU3NUECKUX U TEOMETPUUIECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUsI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUYECKOW OKPYKHOCTH. PerieHre TpUroHoOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAlMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUIECKUX YPABHEHHM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMU.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosuumu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aJad U3 JPYTUX YYEOHBIX
IIPEIMETOB U PEANBHOU KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[IpumMeHeHne MpoU3BOAHON K MCCIENOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
skcTpeMymbl.  HaxokaeHue  HauOOdbIIEr0 W HAUMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIUU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero peuieHus B
IPUKIAJAHBIX 3a]a4yax, JUIsl OIpPENENIEHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. I[lepBooOpaszHbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[IpumeHeHne uHTErpana A HAXOXICHUS IUIOAAEeH IUIOCKUX (QUryp u
00BEMOB T€OMETPUYECKHUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHECHU.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SIBJCHUMH,
NpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUH, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIH BBHIOOP
Oynymeir mnpodeccnr W Ppeannu3oBbBIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MPpo0ieM, OpUeHTAIUs
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOoOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEJOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, MCCICAOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBJIATH Je(UUNTHI UHPOPMALUU, JAaHHBIX, HEOOXOJIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (OpMax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npo0sieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BBIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiaTh
BUJIbI pabOT, JOTOBapUBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT paloThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OOIIUN MPOAYKT MO KpUTEPUsIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIU3a:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: PAIIMOHAIIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

NPUMEHSThL JIpOOM W TPOLEHTHI JUIs pelieHUs TMPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENIBHBIX YHCEN AJS PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPHpPOBaTh MOHATUSAMHU: JOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOIHO ONEepUpOBaTh MOHATHUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallUH C IOMOLIBIO CHCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COIEPIKALIUX CTEIECHH C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuyuecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C IOMOIBIO PAaBHOCUIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (GOpMyJbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIU (YHKIUH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIHUS C HATypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypalbHbIM U ILEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JpOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOO/IHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Hauaja maTeMaTH4ecKOro aHAIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTaBICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MaTeMaTHYeCKOro aHajln3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUHN IS pEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOWU3BOJHOW AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUN 3a/1a4 U3 IPYTUX yU€OHBIX MPEIMETOB;

CBOOOJHO OMNEPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIONINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO’KECTBa HATypaJlbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TMOHITHIMHU: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIE H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METO/IbI I PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHATHAMHU: TPaPUKA TPUTOHOMETPUUECKUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUEHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, il
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTH4YeCKOM MOJAEITUPOBAaHMM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaunmenoBaHmue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m

NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
MHOK€eCTBO I€MCTBUTEIIBHBIX YHCEI. https://media.prosv.ru/

| MHorouniensl. PaninoHanbHble ypaBHEHUS 24
U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUU

) Oynkuuu 1 rpapuku. CreneHHas 12 https://media.prosv.ru/
(GyHKLUS C LeNbIM [T0Ka3aTeneM

3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. s https://media.prosv.ru/
HppanuonaibHble ypaBHEHUS

4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 https://media.prosv.ru/
YPaBHEHHUS

5 Jlorapudmuueckast GyHKIIHS. 13 https://media.prosv.ru/
Jlorapugmuueckue ypaBHEHHs

6 TpuronomeTpruyeckue BIpaXXeHUS U ” https://media.prosv.ru/
ypaBHEHUS

7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 https://media.prosv.ru/

8 HenpepoiBuble pynkuuu. [IponzBoanas 20 https://media.prosv.ru/

9 [ToBTOpenme, 0600IIEHNE, 5 https://media.prosv.ru/
cucTeMaTtn3anus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HaunmenoBaHmue pa3xejioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
| HccnenoBanue QyHKIHIA ¢ TOMOIIBIO ” https://media.prosv.ru/
MIPOU3BOJHOMN
) TlepBooGpA3Has i MHTErpa 12 https://media.prosv.ru/
3 I'paduxu TpUroHOMETpUUECKUX (PYHKIIHIA. 14 https://media.prosv.ru/
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppauroHanbHble, NOKa3aTelbHbIE U 24 https://media.prosv.ru/
norapuMuUecKre HEpaBeHCTBA
5 KoMIUIeKCHEIC YHCIA 10 https://media.prosv.ru/
6 HarypanbsHble 1 nesnble yucna 10 https://media.prosv.ru/
Cuctembl paluoOHAIbHBIX, https://media.prosv.ru/
7 MPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12
norapu(MUUECKUX YpaBHEHUN
8 3a7auH ¢ napaMeTpamMu 16 https://media.prosv.ru/
9 [ToBTOpenme, 0600IIEHNE, 16 https://media.prosv.ru/
crUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yyucia U BEIUMCIIEHUA

OHepI/IpOBaTB IOHATHUAMU: pPaAlMOHAJIBHOC U HeﬁCTBHTeHBHOG quciio,
OOBIKHOBEHHAS U JACCATHYHAsA I[pO6I), IIPOLCHTHI

1.2

1.3

1.4

1.5

BeimonuATe  apudmMeTrnyeckue — Oomepaluu ¢ PAalUOHAIBHBIMH |
JICHCTBUTEIIHBIMU YU CIIAMU

BreinonHsaTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUSA, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJibTaTa BBIYHCIICHUH

OHepI/IPOBaTL MNOHATHUAMU: CTCIICHb C LCJIBIM IIOKA3aTCJICM, CTaHdapTHasd
Q)opMa 3aI1nucu HeﬁCTBHTeHBHOFO 4quciia, KOPCHb HaTypaJleoﬁ CTCIICHHU,
HCIIOJIB30BaTh IOAXOISAIIYIO (I)OpMy 3aI1nucu ﬂeﬁCTBHTeHBHLIX YUCCII IJIA
pEeHICHUA MMPAKTUYCCKUX 3a/[a4 U ITPCACTABJICHUA JaHHbIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMOJb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIMH

2.1

22

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPAaBHEHHME, HEPABEHCTBO, LEJOE,
panuoHaIBHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoimonHATe NpeoOpa3oBaHus 1ENbIX, PallMOHAIbHBIX M HPPALMOHATIBHBIX
BBIDOKEHMM W pelmaTbh OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

2.5

IIpuMeHATh ypaBHEHHs M HEPABEHCTBA Ul PEIICHHUS MaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayK! U pealbHOM KU3HU

MO,I[CJIHpOBaTL pCaJIbHBIC CHUTYyallUM Ha A3BIKC anrerLI, COCTaBJIATH
BBIPpAXKCHUSA, YpPABHCHH, HCPABCHCTBA II0 YCJIOBUIO 3aJladu, HCCJICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allrapara aﬂre6pbl

OyHKIMU U TpaduKu

3.1

32

OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTbh
onpefieNieHuss M MHOXECTBO 3HaueHWil ¢yHkuuu, rpadpuxk QyHKUIUY,
B3aMMHO OOpaTHbIE PYHKIIUU

OHepI/IPOBaTL MOHATUSAMU: YETHOCTh M HEYETHOCTh (1)}7HKI_[I/II/I, HYJIIn




(byHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHUI
34 CtpouTth U yuTaTh rpaduKy TUHEHHOHN (QYHKIMHU, KBaJAPaTUYHON (QYHKIINH,
CTeneHHON (YHKIMH C LEJIbIM MoKa3aTelieM
Hcnonw3oBare rTpaduku (GyHKIMNA JIT  WCCICIOBAHHS MPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (GOpMyIamMu 3aBUCUMOCTH MEXy BEIMIMHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
’ reoMeTpUYecKas Mporpeccuun
40 OnepupoBaTh TIOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAsi TeOMETpUYECKas
’ nporpeccusi, cyMma 0€CKOHEYHO YOBbIBAIOIIEH reOMETPUIECKOM MPOrpeccHu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENIBHOCTEW W MPOrPECCUU IS
’ pellIeHUs PeabHBIX 3aja4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHIATUSAMU: MHOXKECTBO, ONIEpAIIMU HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONUCaHUA
5.2 peabHBIX MPOIECCOB U SBJICHHM, IPU PEIICHUU 3a7a4 U3 APYTUX yueOHBIX
MIPEAMETOB
53 OnepupoBaTh  MNOHATUSAMH:  ONpENEIEHUE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTesIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATUSMH: HaTypalbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJIbIX YHCEN, pa3IoKEHUE YHCIIa Ha MPOCThIE
MHOXHUTENH JIJIs1 PEIICHUs 3a7a4
1.2 OrnepupoBaTh NOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTeIeM
13 OrnepupoBaTh MOHATUSIMH: JIOTapu(dM YHCIIA, ACCATUYHBIC M HATYpaIbHbBIC
' sorapumMbl
2 YpaBHEHUS 1 HEpAaBEHCTBA
[IpumeHaTp CcBOWCTBA CTENMEHW JUIA TPeoOpa3oBaHUS  BBIPAKECHHM,
2.1 OTIEpUPOBATh TOHSATHUSAMH: TOKA3aTE€ILHOE YpPaBHEHHWE W HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHHﬁ U HCPABCHCTB




22

BbimonuaTe mpeoOpa3oBaHUsl BBIPAKEHUH, COAEPXKAIIMX JIOTapu(MBI,
ONEepUpPOBATh TOHATUSAMU: JIOrapu(PMUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxoauts perieHus npocTeiux TPUrOHOMETPUUECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUU M €€ pelIeHUE;
MCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN JJI PELICHUS TPAKTUYECKUX
3a1a4

Haxonuts penreHnst npoCcTEHIIMX CUCTEM U COBOKYITHOCTEH pallMOHATIbHBIX
YPaBHEHUI U HEPaBEHCTB

2.6

MonenupoBaTh peanbHBIE CHTYallMd Ha S3BIKE anreOpbl, COCTaBISThH
BBIPAXKEHHUS, YPAaBHECHHS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENN C MCIIOJIb30BAaHUEM alrapara areOpbl

3.1

OyHKIMK U TpaduKu

OnepupoBaTh TMOHATUSAMHU: TEPHOAUYECKAs (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpemyMa (yHKUWH, HauOoIbllee M
HauMeHbIlIee 3HaueHuss (QYHKIUU Ha MPOMEXKYTKE;, MCIOIb30BaTh UX IS
uccienoBanus QyHKINUU, 3aJaHHOU rpadukoM

3.2

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH Y UCIIOJIb30BATh I PELLICHUS yPAaBHEHUI U HEPABEHCTB

33

34

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH IrpaduKu JIMHEHHBIX ypaBHEHUH
Y UCITOJIB30BAaTh UX JUIS PELICHUs CHCTEMBI JIMHENHBIX YPaBHEHUIN

Hcnonw3oBath rpaduku (QyHKUMHA AN UCCIENOBAHHS MPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

Hauvana MmaTemMaTudyeckoro aHainza

4.1

4.2

4.3

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (DYHKIIMSL, TPOU3BOIHAS (PYHKIIUY;
MCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIS
pelieHus 3aaad

HaxonuTe  MpOM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

Hcnonp3oBaTh  NPOM3BOAHYIO I HCCIENOBaHMS  (YHKIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSTHh PE3YJIbTaThl UCCIEIOBaHUS K
HOCTPOCHHIO IPpahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKICHUS HAWJIYy4IIEero pEHIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax
OnepupoBaTb MNOHATUSMH: TE€pPBOOOpa3HAas MW HHTErpaj; IOHUMAaTh
reoOMEeTpUYECKUil ¥ (PU3MUECKH CMBICIT HHTETpaja

Haxonuth mepBooOpa3HbIe dJIeMEHTAPHBIX (PYHKIIHIA, BEIYUCIATH HHTETPAT
o popmyne HetoTona — Jleitbuuna

4.7

Pemarp npukiagHbie 3a1a4u, B TOM YKCJIE€ COLUAIbHO-3KOHOMHYECKOIO U
(GU3M4ecKoro xapakrepa, CpeICTBaMi MaTeMaTUYECKOI0 aHaIu3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCcKOHEeUHbIe NepUoANYECcKHEe IpoOU. AprdMeTndecKue onepaniy ¢ paioHaIbHbBIMU
' YucIaMy, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIS PEeLIeHUs IPUKIIAJHBIX 33/1a4 U3 pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JeiicTButenpHble yncia. PalinoHanbHble U HppalMOHAIbHBIE YUCIa. ApU(pMeETUUECKHE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeiCTBUTENFHOTO YHCIA.
1.3 = Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu AEUCTBUTEIbHBIX YHUCET JUIS PELICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuUMETHYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppanimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peaibHOM JKU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
3.3 CrenenHas (QpyHKIMS ¢ HATypaJIbHBIM U LIEJbIM Moka3ateneM. EE€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpeAeJeHHEe TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoneuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OecKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
' nporpeccur. dopmyna cIOXKHBIX HpOLEHTOB. lcrosib30oBaHME MpOrpeccuu Ajs
pEellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHMCAHUS PealbHbIX
MIPOLIECCOB U SBJICHHH, PU PEIICHUH 33724 U3 APYTUX yUEOHBIX MPEAMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
1.2 Crenens ¢ pallMOHAIBHBIM MoKa3zateneM. CBOMCTBA CTETICHU
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHHBIX YpaBHEHUN. Pelienne npukiiagHbiX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4
' W 3aJ1a4 U3 pa3IMuHbIX 00IacTel HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. [lepuonnyeckue ¢yHkuu. [IpomMexyTkn MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI QyHKIUU. HauOomnblliee M HauMeEHbIEe 3HAUYCHUE
(GYHKIINHY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U rpaduKu




33 [oxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
34 Hcnonp3zoBanue rpadmkoB PyHKITUHN U1 pEIICHUS] YPABHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTudeckoro aHaausa
4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHHS HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [TpousBogHbie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUIO (YHKUMA HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxosxaeHne HauOOoJbIIEro M HaMMEHbLIEro 3HayeHUs (yHKIUU Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILEro PEeleHUs] B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKuil CMbICI. BblyricieHue UHTErpana mo

dopmyne Hetorona — JleiiOnuna




«I'EOMETPUS»

COJEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmUXCs
npsAMbIX. [lapannenpbHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITbHBIC
MPSMBIE B POCTPAHCTBE, MAPAIEIBHOCTD TPEX MPSIMBIX, TAPAJUIETBHOCTD IPSMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapaJJICIBHOTO MPOEKTUpoBaHUs. M300paxeHue
buryp B mapayiiesibHOW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IIJIOCKOCTH, CBOKCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpasdip, MapajuleNienuIie],
MMOCTPOEHUE CCUCHU.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYrabel B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PAHHBIE YTJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOrO yrjia. TeopeMbl KOCHMHYCOB M CHHYCOB JJIs
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIA  IAPAJUIEJENNUIEL WU  €r0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,



npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWiIbHOW nupaMubl. IIpaBuiibHBIE MHOIOTPaHHUKHW: MpPaBUIIbHAs NpHU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHAas NUpPaMUAa W TPABHIbHBIN
TeTpa’ap, KkyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JOAEKA3IP U UKOCAIP.

Beruucienne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOM TMOBEPXHOCTU NPSIMOM MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CuMmmeTpuss B MPOCTPAHCTBE. OJNEMEHTbl CHMMETPHHM  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuIeenune a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIEHHbIE M MPOTHUBOMNOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpAa Ha YUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pPa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrosmpHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpPA U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacronoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpaIlieHusi Ha TIockocTh. Pa3Béprka mumuHapa U koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHUibl U1 KoHyca. O0bEM 11apa U 1M1apoBOro
CEerMEeHTa.



KoMmOuHanuu Ten BpalieHMs W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
HWIMHApP, ONHCaHHAas okojo wwinHapa. Ilepeceuenne cdhepsl u mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOHIAIEH TMMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapayyienbHO MW TMEPNEHAUKYISIPHO OCH), CEYeHHUsI KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHPOBAHUS, METOJ IEpeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpancTtBe. Omnepauuy HaJx BeKTOopaMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmMoyronpHas
cucTeMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Pa3noxkeHue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BMKeHUsS] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMXKCHUN: TapaulelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOILIeCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHHM B APYrMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE THUTAHHE, COAIAHCUPOBAHHBIN PEXUM 3aHITUH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  AEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIIeM, OpHCHTAIIHS
Ha TPUMEHEHHE MAaTEMATHUYEeCKUX 3HAHWUU I pelieHusl 3aJad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue 1ecTBU:

BBISIBIIATH M XapPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN  MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KpUTEPUH JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMbI€ ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€ToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTh
IOJIy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXKJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAae€MOIl TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX Y4YaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PELIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th HABBIKAMU  I[IO3HABAaTEJIbBHONM  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYX AaThb INPOIECC U pe3yabTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMHU KOMaH[bl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMU CTEPEOMETPUH  TIPHU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIUPOBATh B3aUMHOE PACIOJIOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO  OMEpUPOBATh TMOHSATHUSMH, CBS3aHHBIMA C  yIriaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBIN Napajuienenunen, Kyo);

e KJIacCU(UUMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(PUKALUY;

¢ CBOOOJHO  ONEpUpOBAaTh  MOHSATHUSMH, CBSI3aHHBIMM C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJUIENIbHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB pPa3iIW4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCJIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATHUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM HA JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, HNPUMEHSSI W3BECTHBIE METOIbI
IIPU PELICHUH MATEMATHYECKUX 33]1a4 ITOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSATH  IPOCTEUINNE MPOrPaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPE0oOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMpEeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIE MOHATUS B
npolecce TIOMCKAa pEelIeHUusT MaTeMaThyecku  CcQOopMyIHpPOBAHHOMN
npo0JieMbl, MOJIEIMPOBATh PEANbHBIC CUTYallUH Ha S3bIKE TI€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, peliarb MpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTCs:



¢ CBOOOJTHO OIEPUPOBATH TOHSATHUSMH, CBA3AHHBIMH C MHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

e OTIEPUPOBATH MOHSATHUAMH, CBSI3aHHBIMH C TEJIaMHU BPALLICHUS: LWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalleHus (IIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYESHHsI TEJ BpaICHHS;

e KJIaCCU(PUIIMPOBATh B3AUMHOE PACIOJIOKEHHE CPePhl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJN BpAIlCHHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OTEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKMCaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
IMOTOOHBIX TEN;

e U300pa)kaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MNpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpPallii HaJl BEKTOPaMUu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pELIATh F€OMETPUYECKHUE 3a1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOAA MPHU PEIICHNH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUI;

¢ BHIIIOJIHATh M300paKEHUST MHOTOIPAaHHUKOB U TEJl BpalleHHs Npu
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, peoOpazoBaHus moao0us;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUS LWIMHJIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOAbl IOCTPOEHUS CEUEHUW: METOJ CIIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (opMme;

epelIaTh 3aJauyd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYUYCHHBIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalUH, MPUMEHATH H3YyUYECHHBIE MOHSTHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
c(opMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pPeallbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIEA0BATh ITIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarthb
NPaKTUYECKUE 3a/layd, CBSI3aHHBIE C HAaXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UIMETh MPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUSI TEXHOIOT .



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
No 11/ HaunmeHoBaHMe pa3e/ioB U TeM KoanyecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
) NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
1 BBenenue B ctepeoMeTpuio 23 https://media.prosv.ru/
) B3anmHOe pacniosiokeHue NpsIMbIX B 6 https://media.prosv.ru/
POCTPaHCTBE
3 [TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B g https://media.prosv.ru/
IPOCTPaHCTBE
4 [lepneHIMKyISIpHOCTD NMPSAMBIX U 75 https://media.prosv.ru/
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 Vbl M PaccTOSHHS 16 https://media.prosv.ru/
6 MHOTOrpaHHHKH 7 https://media.prosv.ru/
7 Bexkrops! B mpocTpaHcTBE 12 https://media.prosv.ru/
g [ToBTOpenue, o6o0IIeHNE U 5 https://media.prosv.ru/
CUCTEMATH3alMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

No /i HaumeHoBaHue pa3jiejioB U TeM KoanuecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
) NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
1 AHanuThueckas reoMeTpust 15 https://media.prosv.ru/
) [ToBTOpenue, 06001IeHUE U 15 https://media.prosv.ru/
cucTeMaTHh3anys 3HaHUH
3 O6bEM MHOTOrPAHHHKA 17 https://media.prosv.ru/
4 Tena BpammeHus 24 https://media.prosv.ru/
5 [Tnomaay moBEpXHOCTH U 00BEMBI 9 https://media.prosv.ru/
KPYIJIBIX Te
6 TBmKeHus 5 https://media.prosv.ru/
7 [ToBTOpenue, o6o0IIeHUE U 17 https://media.prosv.ru/
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMHU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJCACTBUS M3 HUX IPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHSAMHU: NApPAIENbHOCTh U NEPHEHIUKYISIPHOCTD
’ MPSAMBIX U INTIOCKOCTEHN
74 KrnaccudunupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX WU TUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSMHU: JIBYTPAHHBINH YTroJl, TPaHH JIBYIPAHHOTO YTJIa,
7.5 pedpo ABYrpaHHOTO yIJia, JUHEHWHBIN Yrojl ABYTPAHHOTO yrija, rpaaycHas
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbI W HEBBIMYKJIbINA
’ MHOTOTPaHHUK, JIEMEHThl MHOTOIPaHHUKA, TPAaBUJIbHBI MHOTOIPaHHUK
77 Pacro3HaBaTh OCHOBHBIE BHIBl MHOTOIPDAaHHHUKOB (NMpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudumupoBath ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAHUS  JJIA
7.8 KJaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaslIeJICIIUIIC I )
7.9 OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMIIBI TTOCTPOCHUSI CEYCHUN MHOTOTPAHHUKOB, HCIOIB3YS
’ METOJI CIIEI0B
CTtpouTh ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/| CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXXIEHHE T€OMETPUYECKUX BEIMYMH MO oOpasiam
WU aJITOpUTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOIBI TpHU
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKHMX 3aJa4 Ha  BBIYMCICHUE
PACCTOSITHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pemarp 3amaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYMH IO oOpas3iam
713 WU aJITOpUTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOIbl TpHU

pELIEHUN CTaHJApPTHBIX MAaTEMaTWYECKMX 3a7ad Ha BBIYHCIEHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NPpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumeHsTh TeoMeTpuueckue (akThl Uil PELICHHS CTEPEOMETPUYECKHX
7.17 3a/a4, MPEIINONAralIiuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 IIpumeHsaTh mpoOCTEHIINE NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HHU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsTh MONydYEeHHbIE 3HAHUS HA MpPaKTHKE: aHAJIM3UPOBATh peajbHbIE
CUTYyalluu ¥ NMPUMEHATh U3yUCHHbIEC TIOHATHS B IMPOLECCE IMOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOZEIU C
UCIOJIb30BAHUEM I€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYEeCKHME  3a7add,  CBA3aHHbBIE C  HAXOXJICHUEM
reOMETPUUYECKUX BEJIMUUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMJIUHJIPHUYECKasi MOBEPXHOCTh, 0Opa3yrollye
6.1 LWIMHIPUYECKON IOBEPXHOCTH, IWIMHIAP, KOHMUYECKas IOBEPXHOCTH,
o0pa3yrolre KOHMUECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBats B3auMHOE pacnookeHHe cepbl U INIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TN  BpalleHUs,




TreOMETPUYECKUX TeJI ¢ MPUMEHEHUEM (HopMyI

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OMHCAHHBIN OKOJNO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalllCHUS

BBIYHCIATE COOTHOIICHHSI MKy TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GHUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalICHUSA

W3BnekaTb, HWHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh HH(OpMaALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuveckue (QakKThl ISl PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKECHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, OG"I)?ICHSITI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0JramaoT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl
MCKAY BCKTOpPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuts cymMmMy BEKTOpPOB M TNpPOM3BEIEHHE BEKTOpa Ha YHCIO, YTroll
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MATECMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUHA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IHC nporpaMMHbBIC  CpCACTBA U  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE. aHAJIN3HUPOBATH PCAJIBHEIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHOopMyTUPOBaHHON MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, amrmapaTa aareOpsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 06 aKCHOMATUYECKOM TMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapajlIeIbHbIe
U CKpeluBarouiyecs npsmbsle. IlapaienpHOCTP MHpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJIEIbHBIE NPSIMBIE B IPOCTPAHCTBE, NAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapajUIeNbHBIX IulocKocTed. Ilpocteitmne
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKy.HSIpHOCTB HpHMOfI N IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEeHIUKYIAPHOCTU MPSMOIM U MIIOCKOCTH, TeopeMa O MPSIMON MEepHEHANKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSIHUE OT MPSMOMN /10 TNIOCKOCTH, MPOEKIHsS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAaHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NpU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN NMapajienenunesa u
ero csoictBa. [lupamuna: n-yronbHas nupamujia, TpaHM U OCHOBAHHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, NMpPaBUIbHAS M YCEUYEHHas MUpaMHJA.
OnemMeHThl Npu3Mbl M nupamunabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHAS TPEYroyibHAs MUpaMHJIa U MPaBUIIBHBIA TeTpasap, kyo. IIpeacraBinenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuaax, napauiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHABI, TEOPEMA O IUIOMIAJAN YCEUYEHHOM MHPAMMIIBIL.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI
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Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yolIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckasi moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: OocHOBaHME W BepliMHA, oOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHUS U OOKOBast TIOBEPXHOCTh

Cdepa u map: neHTp, paguyc, JMamerp, TUIOMIAIs> MOBEpXHOCTH chephl. BzanmHoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmHapa u KoHyca
KomOuHamu Ten BpaieHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM IUIMHPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMU IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B mnpocTpaHCTBE. CIIO)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHas cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIuMCIEHHE YII0B MEXAY NPSIMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PELICHUHA TEOMETPUUYECKHUX 3a/1a4




«BEPOATHOCTB U CTATUCTHUKA»
COJEPXAHUE OBYUYEHUA
10 KJTIACC

['pad, cs3ubli rpad, nyTH B rpade: nukibl u nenu. CteneHpb (BaJICHTHOCTD)
BepmuHbL [ padsr Ha TTocKOCTH. JlepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YallHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BeposiTHOCTH  coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, TPOTUBOIIOIOKHbBIC
coObITus. JIuarpammsl Ditnepa. Dopmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHasE BEPOSITHOCTb. YMHOXXEHHUE BEpPOATHOCTEU. JlepeBO Ciyd4alHOro
skcniepumenTa. Gopmyia nosHou BepostHOocTU. Popmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucino coueranuit. TpeyronpHuk Ilackans. ®dopmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HcnblTaHUKd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacrnpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIMYMHaAMU. buHapHas ciydaiiHas
BeqMuMHA. lIpumMepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE W
OMHOMHAJILHOE.

CoBMecTHOE pachpenesieHHe JBYX CIy4YalHbIX BeaW4YuH. He3aBucumble
CIIydallHble BEJMYUHBL.MAaTeMaTH4ecKoe OXHUJAHUE CIy4YalHOW  BEJIWYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBanue, JoTepes). MaTeMarHueckoe OXHIaHUE OWHApHOM cliydaliHOMU
BEJIMYMHBI. MareMaTu4eckoe OKHUJIAHUE CYMMBI  CJIyYallHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJJaHUE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOMN ClydailHON BeMYMHBL. MaTeMaTrudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss UM CcTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucrnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.
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HepaBenctBo YeOwiméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akon
OonpIIMX  4ucesl. BbIOOpOYHBIE  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTuku. OIEeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO U3YYEHHBIX PACIPEICIICHNMN.

HenpepeiBHbIE ciyyaliHble BelW4YuHbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSAATHOCTU pacmlpenesicHus. PaBHOMepHOE pachpeleneHue M €ro CBOWMCTBA.
3agauu, IPUBOAAIIME K TOKA3aTEILHOMY PacCIpeAEICHUIO. 3a1auu, IPUBOIAIINE K
HOPMAaJIbHOMY pacIpeeneHuIO. OyHKIHSA IIJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpezeneHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUS MITOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEICIICHHUS.

[locnenoBarenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJSAIINE K pacupenenennto [lyaccona.

KoBapuanua 1Byx ciydailHbix BenuuuH. KoapduuueHt auHERHOM
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
kKodhuimeHT xoppensiuu. Paznuyne MexIy JMHEWHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTHXKEHHM B JAPYTHX HAyKax, TEXHOJIOTHUAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO ITOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUNM HAyKHM U AESTENbHOCTbIO YYEHOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HU, BOCHIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHDKCHUH BCEW JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MATEMAaTHIECKON HANIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOJIHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHEC MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTHUSI W 3HAYMMOCTH JUIS PA3BUTHS I[MBUIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /171 0000IIEHHS M CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSAX W YTBEPXKICHUSX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTh TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BbBIABUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaITuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  I[IO3HABAaTEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPU PELIECHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh 1€JIb COBMECTHOU
NEeSITEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacmpeleisTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl H
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JIPYTMMU 4YJIEHaMH KOMaH[bl, OII€HUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca 00y4aromuiicsi HAYYMTCH:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: Tpad, MIocKui rpad, CBA3HBIA Trpad,
nyTe B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO
DKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: CIyYalHBIA OSKCHEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO])
CIIy4ailHOr0  OMbITa, HAXOAUTb BEPOSITHOCTH COOBITMM B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh U (GOPMYJIUPOBATH COOBITHS: TIepeceueHrne, 0ObETMHEHUE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
DOiinepa, KOOPIMHATHYIO MPSIMYIO Ul PELIeHUs 3ajad, Moab30BaThes (popmyson
CJIO’KEHUS BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydYalHBIX COOBITU;



ONEpPUPOBATh  MOHATUAMM:  YCIOBHAs  BEPOSITHOCTb,  YMHOXKECHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO0 HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C NOMOLIBIO INpaBUia YMHOXEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYSY IMOJHOW BEPOSITHOCTH, (HOPMYIy
baiieca npu pemieHuu 3aad, ONpeaessTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh HM3yYeHHBIE KOMOWHATOpHBIE (GOPMYIBI i TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO ONEpUpPOBAaTh MOHATUAMM: OWHAPHBIA  CIIydallHBIM  OMBIT
(ucmipITaHME), ycnex M HeyJada, HE3aBUCHUMBIE WCIIBITAHUS, CEpUs UCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITHIA: B CEpPUM MCIBITAHUNA 1O IMEPBOrO ycnexa, B
cepuu UCIbITaHUW BepHyJIu, B OMbITE, CBA3aHHOM CO CIIy4alHBIM BBHIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: ClydaliHas BEJIMYMHA, paclpeiesieHue
BEPOSATHOCTEN, ayarpamma pacripeneneHus, OuHapHas ciyqaitHas
reoMeTpUYECKOoe, OMHOMUAIILHOE paclpe/iesiCHUE;

OIIEPUPOBATh MOHATUSAMM: COBMECTHOE PACIPEACIICHUE IBYX CIIyYaWHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIIyYalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIO0M BEIWYUHBI, OIPEACICHUS
HE3aBHCUMOCTH CIIyYalHbIX BEJINYWH;

CBOOOJHO ONEPHUPOBATH MOHATHEM MATEMAaTUYECKOTO OKUIAHUS CIy4ailHOU
BEJIMUMHBI (pacrnpeesieHus), MPUMEHSITh CBOMCTBA MAaTEMaTHUYECKOIO OXKHMJaHUS
IpU PELIEHUH 3a/lay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHE OMHOMHUAIBHOIO U
r€OMETPUYECKOIO PaCIIpEICIICHNN;

CBOOO/IHO OMEpPUPOBATH MOHATHUAMU: AUCIEPCHUS], CTAHIAPTHOE OTKJIOHEHHE
CIIy4yallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JIUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipenenieHns) NMPU PELICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIILHOTO pacipe/ieICHUH.

K konmy 11 kiacca o0y4ammiica HAYyUUTCH:

BBIUKCIISITH BBIOOPOUHBIE XapaKTEPUCTHKU MO JaHHON BBIOOPKE U OILICHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh H3YYEHHBIMU PaCIPEACIICHUSIMY,

OPUBOAUTH  TNPUMEPHl  3aJa4, [PUBOAAIIMX K  ITOKA3aTEIbHOMY
pacrpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBbHOMY PaCIHpENEIEHUIO.
OmneprpoBaTh NOHATUAMH: (PYHKLUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEeNIbHOTO



pacnpeneneHus, PyHKIUS MIIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO pacIpeIesieHus,
(GYHKITUS TUIOTHOCTH M HOPMAaJIbHOTO pacmpeaeiieHus;

ompenensate  KodpPUIMEHT JWHEHHOW  KOppeNsIHH, BBIOOPOYHBIH
KO3 hULIHMEHT KOPPEIISALIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM KoanyecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
) NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
1 DnemMeHTHl Teopun rpados 3 https://media.prosv.ru/
) CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS 3 https://media.prosv.ru/
U BEPOSITHOCTU COOBITHI
Ornepanuy HaJ MHOKECTBAMH U https://media.prosv.ru/
3 coObITusIMH. ClI0)KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 https://media.prosv.ru/
Cepun nocien0BaTeNbHbIX UCIIBITAHUI. https://media.prosv.ru/
5 Wcneiranus bepnymum. CiyyaiiHbli 5
BBIOOp M3 KOHEYHOI COBOKYMHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeieseHUs 14 https://media.prosv.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne ni/m
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
1 3aKOH GOBIIMX YHCENT 5 https://media.prosv.ru/
) DIEeMEHTBI MaTEMATHYECKON 6 https://media.prosv.ru/
CTaTUCTHUKH
HenpepriBHbIE CilydaliHble BETUYHHbI https://media.prosv.ru/
3 (pactipeenienusi), oka3aTeIbHOE U 4
HOpPMaJIbHOE pacipeaeIeHHs
4 Pacrpenenente [Tyaccona ) https://media.prosv.ru/
5 CBs13b MeXy ClTy4allHBIMU 6 https://media.prosv.ru/
BEIIMYMHAMHU
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 11 https://media.prosv.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBePAEeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTtath U CTPOUTH TAOJIUIBI U JUATPaAMMBbI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAMaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CIlydaiiHOe
coObITHE, >JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aliHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PAaBHOBO3MO>KHBIMHU
CIIy4aiiHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u QopmynupoBaTh COOBITHSA: IepeceueHue M OOBbEAUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMAarpaMMaMHu Diiiepa 1 GOpPMYIIOil CIIOKEHHUS BEPOSATHOCTEH
IIPU pElIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPABWJIA YMHOXEHUS, C IOMOUIBIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITaHUM, YCIeX W HeyAauda; HaXOJUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JIO TEPBOr0 YCIeXa, HaXOJUTh BEPOSTHOCTH
coObITHI B cepuu ucnibiTannii beprymnum
6.8 OnepupoBaTb  NOHATUAMU:  ClIy4aliHas  BEJIWYHMHA, paclpeieiICeHue
’ BEPOSITHOCTEN, IarpaMma paclpeaesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl 0CBOCHHS] OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTNYMHBITIO
’ pacnpenesIeHUI0 UK ¢ TOMOLIbIO AMarpaMm
5.2 OnepupoBaTh TMOHATHEM  MAaT€MaTUYECKOTO  OXHUJAHUS, MNPUBOIUTH




IIPUMEPBI TOT'0, KaK IMPHUMEHSICTCS MAaTEMaTU4YECKOE O0XKUAAHHUE CIydallHON
BEIMYMHBI, HAXOOUTb MaTE€MaTHYECKOe OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
54

MmeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEACTAaBICHHUE O HOpMaJIbHOM paclpCaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apupmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaAUMEHbIIee 3HAYeHHsI, pa3Max, JUCIEPCHs] U CTaHAApTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. City4aifHbIE OMNBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOXKHBIC
' coObItus. uarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXEHHE  BEpOSATHOCTEH. JlepeBO  CilydallHOro
' skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroTona
bunapHblli ciydaliHbIl oOmBIT (MCHBITAaHUE), ycliex M Heyjaaya. HesaBucumbie
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUM A0 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnu
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
' [Ipumeps! pactipeiesieHnid, B TOM YHCJIe TEOMETPUUECKOESH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHBIX BEJIMYMH: MAaTE€MaTUYECKOE OXKHUIaHUE,
JTUCTIEPCUSl M CTaHJAPTHOE OTKIJIOHEHUue. [Ipumepsl mprUMeHEeHUsT MaTeMaTUYeCKOro
51 OXHMJaHUs, B TOM 4YHCIE B 3aJadyax M3 MOBCEJHEBHOM XW3HU. MaremaThueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTH4YecKOoe OXHIAaHUE CYMMBI
CIIyYailHBIX BEJIMYMH. MaTeMaTH4eCKOE OXKUJIAHUE U TUCTIEPCUSI TEOMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpe/ieIeHH
50 3akoH OONBIIMX YHCENT M €ro poib B Hayke, mpupoie u odiiectBe. BrIOOpOUHBIiA
' METOJ HCClIeJOBaHUM
5.3 [IpumMepsl  HempepbIBHBIX  Ciy4allHbIX  BeJMuMH. [loHSATHE O  MJIOTHOCTH




pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeAcIeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKJACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKXCECTBO, MOAMHOXKCECTBO, OIICpallud HaJl MHOXCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIeM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 001t
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MOHATHUAMH: PALUOHAIBHBIC, HWPppalUOHAJIBLHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHI/Iﬁ, HCpPAaBCHCTB MW CUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA M CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obOnacreit HAaYKH U peanLHoﬁ JKHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIHUS, aCUMIITOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUHN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HaAuOOJIbIIMNE U HAUMEHbIIWE 3HAueHUs QYHKIHH; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIB30BAaHUEM allllapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOIroO MOACIHMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHAas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEI0BATH
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO Tabaull W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TIPUMEHEHHEM Trpaduyeckux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHUE BBIUUCISATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUHA  pPaCUpelClCHHs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX paCHpeACICHUN Il PEHICHUs 3a71ay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIINX YHCE, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIfI pe3yibTar

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKXAy IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4U
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, Opu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHsI KOHYyCa M IHIMHIPA,

napajjaiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOIpaHHHKa, W300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO NEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuioo Guryp 1o
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00Us, TOA00HBIE (GUTYPBI; yMEHUE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh IT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3aJla4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIMHA, YTOJI,
oAb, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIANb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICIIUIeIa, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 633H0y,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I METON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcTOB

YMmenue BLI6I/IpaTL HO,I[XO,I[HH_II/Iﬁ METOJ IJId pCHICHUS 3ala4U; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEN
12 Panmonanbupie uucia. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOU, IPOLEHTEHI,
' OCCKOHEYHBIC MTEPUOUUECKHUE TPOOH
13 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHU. Hencreus c
' apu(MeTHYECKUMH KOPHIMHU HAaTypalbHOM CTeneHn
14 Crenenp ¢ nenbiM mokazateneM. CTeneHb € PAaLMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENIEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuynble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucia. ApupMeTHyecKHe oOIlepaluud ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHUS, MpaBWiIa OKPYTJCHHS, NPUKUAIKA H
OLICHKA PE3yJIbTaTa BIUUCICHUI
1.8 [IpeoOpa3oBaHue BbIpaXKEHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMUIecKie HEpaBEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHeHUN. ONpenennTenns MaTpHULIbL
3 OyHKIHH U TpaduKh




Oynkius, cnocodsl 3aganus Gynkuun. ['paduk Qyakmun. Bzanmuo oOpaTHbIe

> dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIIIN
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHWi ¢(ynkiun. Hymn ¢yHkimu.
10 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' Maxkcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHbllee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
13 Crenennass QyHKIMS ¢ HAaTypaJdbHBIM M IICNIBIM TOKa3aTeneM. EE cBoiicTBa m
' rpaduk. CBoiicTBa u rpaduK KOPHS 1-0i CTEIIEHU
34 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKu
16 Touku pa3peiBa. AcumnTorel TpadukoB ¢yHkuuid. CpolicTBa (YHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnemoBaTebHOCTH, CIIOCOOBI 3a/IaHUS TIOCIICI0BATEILHOCTEH
1.8 ApudmeTndeckass W reoMeTpudeckas mporpeccuur. DopMylia  CIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoauas ¢pyukiuu. [Ipon3BoiHbIE FI€MEHTAPHBIX (HYHKIIHIA
[IpumeHeHrne MPOU3BOAHON K HCCIENOBAaHUIO (DYHKUIMHA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkieHrne HauOOJBIIEr0 U HAMMEHBIETO 3HAYCHUS (YHKIIUU
Ha OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluu HajJ MHOXKecTBaMU. J(narpammel Jitnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCT
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpstMBIe ¥ TUTOCKOCTH B TIPOCTPAHCTBE
7.3 MHoOrorpanHuku
7.4 Tena v MOBEpXHOCTH BPALLEHUS




‘ 1.5 ‘ KoopauHaTel 1 BEKTOPBI
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