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AJredpaun HavaJia
MATEMATHYECKOI'0 AaHAJIN3A



COAEPKXAHUE OBYYEHUA

10 KJIACC
Yucia 4 BbIYUCICHUS

Panmonanehpie uucna. OOBIKHOBEHHbIE U JECATHYHBIE JpOOH, TPOLIEHTHI,
OEeCKOHEUYHBIC TIEpUOANYECKUE ApoOU. AprpMETHUECKHUE OTEepallui C PAMOHATFHBIMU
quclIaMy, IPeo0pa30BaHMsl YUCIIOBBIX BhIpakeHUU. [IpuMeHnenue 1pobeil 1 mpoueHToB
JUISL pEIICHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMUHbIX OTpaciiell 3HaHUN U pealbHOM JKU3HU.

JeiictBuTenpHble  4Mcla.  PanuoHanpHble W MppAlMOHAIbHBIE  YHCIA.
ApudmeTnueckue omepanuu ¢ JIeHCTBUTENbHBIMH  yHuciaMu. [IpubnmxéHHbie
BBIUMCIIEHMS], IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BBIYMCIICHUH.

Crenens ¢ nensiM nokazateneM. CtanmapTHas gopma 3amucH JEHCTBHTENBLHOTO
yucna. Mcnonp3oBaHue mnoaxoAasmiedi (opMbl 3amucu  JEHCTBUTEIBHBIX UHCEI
JUISL PEIICHUs TPAKTUUECKUX 33a4 U IPECTABICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTypajbHOU cTeneHu. J(elcTBus ¢ apupMeTHUECKUMU
KOPHSIMHM HAaTypaJbHOU CTEICHH.

CuHyC, KOCHMHYC M TaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHT€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeobOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppanmonanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 Pa3IUYHBIX 00JaCTel HAYKH U peabHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukius, cnocoosl 3amanus pynkiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
GyHKLIMH.

OO6nactb omnpezaesneHuss U MHOXKECTBO 3HaueHwi ¢ynkiuu. Hymm dyskumm.
[IpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

Crenennas (QpyHKUHMS ¢ HATYpaJbHBIM U II€JIbIM MOKa3atesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTrpudeckasi OKpyKHOCTb, ONIpEAEICHUE TPUTOHOMETPUUECKUX (HYHKIUH
YHUCJIOBOI'O apryMEHTA.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3A
ITocienoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
IMOCJIEIOBATEIILHOCTH.



Apudmernueckass W TeOMETpUYeCKas Mporpeccuu. beckoHedHo yObIBaroIias
reomerpuyeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccun. Dopmyina CI0KHBIX TPOIEHTOB. VICIonb30BaHNEe MPOTPECCUU JIJIS PEIICHUS
peaNbHBIX 3aJ1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omnepauud Haj MHOXXecTBamu. Jlumarpammel  Oitnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO —armapara Uil OIKWCAHUS  PEeajbHbIX
MPOIIECCOB U SIBJICHUI, IPU PEILICHUH 3a]1a4 U3 JIPYTUX YUYCOHBIX TPEAMETOB.
Omnpenenenne, Teopema, CIEACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuci1a 1 BBIYUCICHUA
Harypanpubie u nensie uncna. [Ipu3Haku AENMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIIBHBIM NIOKa3areseM. CBOWCTBA CTEIIEHH.
Jlorapugm uncna. JlecssTuuHble U HaTypaIbHbIC JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUI, COJIEPKAIINUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKALIMX CTENEHW C  PAUOHAIBHBIM
MTOKA3aTEIIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHENHBIX ypaBHEHU. PelieHrne MpUKIAaIHbIX 337a4 C MOMOUIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IprumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX
3a/1a4 ¥ 3a71a4 U3 Pa3IMYHbIX 00J1acTell HAYyKU U PEaTbHOM KU3HH.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckne ¢QyHkuuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIUH.
Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanbosnpluee 1 HauMeHblliee 3HaueHue (QyHKIUN
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

[TokazatenbHass u JjorapupmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadukoB (GyHKUUN 17151 pEIICHUS] YPaBHEHUN U TUHEHHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (yHKUMNA A8 HUCCIENOBaHHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpPU pEHICHWH 3a7ad M3 JPYruX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hayajia MaTeMaTH4YeCKOro aHAJIM3a
HenpepeiBable (yHKIHMU. MeToJ HWHTEpBAIOB MAJsl pEIICHUST HEPaBEHCTB.
[IpousBoanas pyHkuuu. 'eomerprueckuii U (GU3NUECKUN CMBICT POU3BOTHOM.



[IpousBoaubie 3eMeHTapHBIX QYHKIMH. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHI.

[IpumeHeHne TPOM3BOJHOW K MCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HANMEHBIIETO 3HaYeHHsT (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHue nporu3BOIHOM ISl HAXOKIEHHUS HAWTy4YlIero peieH s B IPUKIaIHbIX
3ajiauax, AJs oNpeaeeHs CKOPOCTH Mpoliecca, 3aJJaHHOTO (hOpMyJION MK rpaduKoM.

[TepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii 1 GuU3NYECKU CMBICI. Bhruucienue uHTerpaia
no opmyne Horotona—JleliGuua.

IHNPEAMETHBIE PE3YJIBTATBI

K konitry oOyuenus B 10 kiiacce 00y4aroniuiics moayduT CAeAYIONINE MPEAMETHbIC
pE3yNbTaTHI:

Yucsia 1 BbIYUCICHUSA:

OIEpUPOBATH MOHATUAMU: PALUOHAIBHOE U JEHCTBUTEIBHOE YNCI0, OOBIKHOBEHHAS
U JiecATUYHasi 1po0b, POLICHTHI;

BBINIOJIHATh apU(METUUYECKHUE ONEpPaldU C PAMOHAIBHBIMU U JAEHCTBUTEIbHBIMU
YUCIIAMY;

BBINOJIHATH NPUOIMKEHHBIE BEIYUCIICHUS], UCIIOJB3YS PaBUjIa OKPYTJICHHUS, 1€TIaTh
IIPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

ONEpUPOBATh MOHATUSIMM: CTENEHb C LIEJbIM IOKa3aTeleM, CTaHaapTHas (opma
3allMCU  JCHUCTBUTEIIBHOIO YHUCIIA, KOPEHb HATYPAJBHOW CTEIEHH, MWCIO0JIb30BATh
HOJXOAILYI0 POPMY 3aMKCH IEHCTBUTENBHBIX YUCET IS pEIICHUs IPAaKTHUECKUX 3a/1a4
Y IIPEJCTABIICHNS JaHHBIX;

OIEPUPOBATh NOHATUAMM: CUHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO YIJIa,
UCIIOJIb30BaTh 3allUCh TNPOM3BOJILHOTO YIJla 4yepe3 OOpaTHble TPUTOHOMETPHUUECKUE

byHKIMH.

YpaBHeHUs U HEPABEHCTBA:

ONIEpUPOBATH  IOHATUAMU: TOXKACCTBO, YpPaBHEHHE, HEPABEHCTBO, ILIEJIOE,
palMOHaIbHOE, HppaLMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YpaBHEHHUE;

BBINIOJIHATh MPEoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M  peuiaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBIMOJHATH MPEOOpa3oBaHUsl LIENBbIX, PAUUOHAIBHBIX M HPPALUOHAIBHBIX
BBIPDQKEHUN M pPEIlaTb OCHOBHBIE THIIBI LEJBIX, PAUMOHAIBHBIX U HMPPalMOHAIBHBIX
YPABHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UIS PELICHMS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAyKU U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHMEM allapara aiareopsl.



DyHKUMH U TPpaPUKH:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUHM, OO01acThb
OIIpE/IETICHUS U MHOKECTBO 3HaUEHUIN QyHKIUH, rpaduK QyHKIHMH, B3aUMHO OOpaTHbIE
GbyHKIUY;

ONEpUPOBATh TMOHATUAMHU: YETHOCTh M HEUETHOCTh (YHKIUHM, HYJIU (PyHKIHUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

MCIOJIb30BaTh Tpaduku GyHKIUHN 7S pEIICHUs ypaBHEHUM;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKIUHM, KBagpaTUIHOW (PyHKIHUH,
CTENIEHHOHN (PYHKIIMH C LEJbIM [T0KA3aTEeJIEM;

MCIOJIb30BaTh Tpaduku (GyHKIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU peIIeHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB M peajbHOW KU3HH, BBIPAKATh
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIMUYUHAMM.

Hauaja MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSMHU:  TOCIACAOBATEILHOCTh,  apupMeTHdecKas |
reOMETPUYECKast MPOTPECCUU;

OTICpUPOBATH MOHATUSAMHU: OECKOHEYHO yOBIBAIOIIAS TEOMETPUICCKAS MPOTPECCHS,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON POrpeCCuu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH W TIPOTPECCUM I  pelieHUs
peaNbHBIX 33]1a4 TMPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSIMM: MHOXECTBO, OTIEpALIMU HAJl MHOKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN almapar g ONHUCAHUS PEATbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YIeOHBIX IIPEAMETOB;
ONIEpUPOBATH MOHATUSIMHU: ONIPEICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K koniry oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHT CIETYIOIINE MPEIMETHBIC
pe3yIbTaThI:

YucJia v BbIYHCTICHHUA:

OIEpUPOBATH MOHATUAMHU: HATYpPaJIbHOE, IEJI0€ YHUCIIO, UCMHOJIb30BATh MPHU3HAKH
JIEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIa HAa MPOCTHIC MHOXUTEIU JJI1 PEIICHUS
3aj1a4;

OIEpUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUPOBaTh TMOHATUAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypaJbHBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOMCTBA CTEMEHU JUIsl MPeoOpa3oBaHUsSI BHIPAKCHUM, OTEPUPOBATH
MOHSATUSAMU: TIOKA3aTeIbHOE YPAaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaHMSI BRIPAKEHUH, COIEPKAIIUX JIOTapu(PMBbI, OTIEPUPOBATH
MOHATUSIMU: JIOTapU(PMUUECKOE ypPaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBLIE THIIBI
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Jorapu(pMUYECKUX YPAaBHCHUIN U HEPABEHCTB;

HaXOJIUTh PELICHUS POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATHSAMHU: CUCTEMA JIMHEWHBIX YpaBHEHHU U €€ pEIICHUE,
MCIOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUM JJIs1 PEIICHUS] TPAKTUYECKUX 3314,

HAXOJUTh PEHIEHUS NPOCTEUIINX CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX
YPAaBHEHHUU U HEPABEHCTB;

MOJIETUPOBaTh peaibHbIe CUTYallUd Ha A3BIKE alreOpbl, COCTABISTH BBIPAXKECHMUS,
YpPaBHEHHMS, HEPABEHCTBA U CUCTEMBI I10 YCJIOBUIO 3aJlay, UCCIEI0BATh TOCTPOCHHbIE
MOJIJIM C UCIIOJIb30BAaHUEM allapaTa ajreopsbl.

DyHKUMH U TPaPUKH:

OMEepUPOBATh MOHATUAMHU: MepuoanUYecKast QYHKIHS, MTPOMEKYTKHM MOHOTOHHOCTH
GyHKIMM, TOYKH OIKCTpemMyma (YHKIIMH, HAuWOOJIblliee W HauWMEHbIee 3HAYCHUS
GyHKIMM HAa TIPOMEXKYTKE, MCIOIB30BaTh WX JJIsi UCCIENOBaHUS (DYHKIMM, 3aaHHOU
rpadukom;

OMepUpOBaTh  MOHATUAMH: TrpaduKh  TOKA3aTeNbHOM,  JorapupMuUuecKou
U TPUTOHOMETPUYECKUX (YHKIMM, M300pakaTh MX HA KOOPJUHATHOM IUIOCKOCTH H
VICIIOJIB30BaTh JJIsl PEILICHUSI YPABHEHUN U HEPABEHCTB;

U300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH TpaduKh JHUHEHHBIX YypaBHEHUU
Y UCTIOJIb30BAaTh UX JIJISI PEIICHUSI CUCTEMBI IMHENHBIX YPABHCHUM;

UCIOJIb30BaTh Tpaduku GYyHKIUN JUIsI UCCIEOBAaHUS TIPOLIECCOB U 3aBUCUMOCTEH
U3 IPyTUX YYEOHBIX JTUCHUILINH.

Hayajia maTeMaTH4€CKOro aHAJIM3Aa:

OTNIEpPUPOBATh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, NPOU3BOAHAS (YHKIIUH,
UCIIOJI30BAaTh TEOMETPUUECKUI M (PU3MUECKH CMBICT TPOWU3BOJHON ISl pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, TTPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh MPOU3BOAHYIO HJisi HUCCIeNOBaHMS (YHKIIMA HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTh PE3YIbTAThl UCCIIEAOBAHUS K TOCTPOSCHUIO TPaUKOB;

UCIIOJIb30BaTh  IMPOM3BOJHYK) JUII  HAXOXKJICHUS  HAWIYUIIEro  pPELICHUs
B IIPUKJIAJIHBIX, B TOM YHUCJIE COUAIIBHO-D)KOHOMHUYECKUX, 33/1a4aX;

OTIEpUPOBATh MOHATUAMU: IEPBOOOpA3HAsl U UHTETpaJl, MIOHUMATh T€OMETPUUECKUN
U (PM3UYECKUN CMBICI MHTErpasa;

HaxOJIUTh TIEPBOOOpPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATh WHTETPaj
o gpopmyne Hetorona—JleliOnuna;

peliat TPUKIAAHBIE 3a7adyd, B TOM YHUCIE COLMAJIbHO-3KOHOMHUYECKOIO |
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.



-~ TEMATWYECKOE OLJIAHUPOBAHME 0000000000

10 KJIACC
HanmenoBanue paznena  |[KomudecTBo OcHOBHOE cofepKaHne OcCHOBHBIE BUJIbI JEATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroIMXCcs
MmuosxecTBa 14 MHO0K€eCTBO, OlNepauu HUcnosb30BaTh TEOPETUKO-

PAalMOHAIBHBIX U
JNEWCTBUTEIBHBIX YHACEIL.
PanmonanbsHeie ypaBHEHUS
Y HEPaBEHCTBA

HaJl MHOXKeCcTBaMu. Jluarpammebl
Ditnepa—BenHa.

PartmonansHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMoOHaIbLHBIMU YUCJIaAMU,
npeoOpa3oBaHUsI YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
ParmonanbHbie ¥ MppallMOHAJIbHBIC
yucaa. ApupMeTrudecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xkEHHBIE BRIYMCIICHMSI, TTPaBUIa
OKPYTJICHUSI, MPUKHUJIKA U OIICHKA
pe3yJibTaTa BIYUCICHU.

MHOKECTBEHHBII anmapar

JUIS1 OMMCAHUA X014 PEUICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
pEAIbHBIX MTPOLECCOB U SIBIICHUM,

IIPU pELICHUU 3a]a4 U3 APYIHX
y4eOHBIX TPEAMETOB.

OnepupoBarb NOHATUAMM:
paMOHAIIBHOE YNCIIO0, IEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
OTepaIvu C pallMOHAIBHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
MPUOIMKEHHBIE BEIYUCIICHMUS,
UCIIOJIB3Ys MPABHIIA OKPYTJICHHUSI.
Jes1aTh NPUKHUIKY U OLIEHKY
pe3yJbTaTa BEIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TO/IECTBO, YPAaBHEHHE, HEPABEHCTBO;




ToxnecTBa 1 TOXKAECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo HHTEPBAJIOB.
Pewenune uensix u 1poOHO-
paIoHaIbHBIX YPABHECHUH U
HEPAaBEHCTB

LIEJI0€ U pallMOHAJILHOE YPaBHEHUE,
HEPaBEHCTBO.

BoinoHATH Npeodpa3oBaHus LETbIX
Y PALIMOHAJIbHBIX BBIPAKECHHIA.
Pematb OCHOBHBIE TUIIBI LIETBIX
UppaLMOHAJIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

IIpumeHsATHL palliOHANIbHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL pEILIEHUsT MaTEeMaTUYeCKHX 3a]1a4
W 33]1a4 U3 pa3JInyHbIX 00J1acTel HAyKH
Y PEAIbHOM KU3HU

OyHKIMYU U TpaduKu.
Crenensp ¢ 1eapmM
noKasaTeyieM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo obpatHbie pynkuuu. ['paduk
GyHKUIUU.

OO6nacTh onpeesieHnss U MHOXKECTBO
3HaueHui pyukiuu. Hymm dyHkuumu.
[IpomMexxyTKH 3HAKOIIOCTOSIHCTBA.
UéETHble U HEYETHBIE (DYHKITUH.
CreneHb ¢ ENbIM OKA3aTEeEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3aMuCy JEUCTBUTEIBHBIX YUCET

JUTSL pELIEHUS PAKTUYECKUX 3a]1a4

Y IIPE/ICTABIICHUS TaHHBIX.

OnepupoBath NOHATHAMM: QYHKIHUS,
criocoObI 3a1anus (PyHKIINN, B3aUMHO
oOpatHble QYHKIMU, 00JIaCTh
OTIpeIeTICHUS] 1 MHOXKECTBO 3HAUCHUI
bynkumu, rpaguk GyHKIMH; YETHOCTh
¥ HEYETHOCTD (DYHKIIMH, HYTTH
(GYHKIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM MOKa3aTeNeM.
Hcnonp30BaTh CTaHAAPTHYIO GOpMY
3aIlMCH JECUCTBUTEIILHOIO YHCIIA.
®opMyIUPOBATH

U WLTICTPUPOBATH Tpaduuecku




CrenerHast GyHKITUS C HATYPAITbHBIM
U 1IeJbIM oka3areiieM. E€ cBoiicTBa u

rpaduk

CBOMCTBA CTEMICHHON (PYHKITHH.
Bripaxars popMys1aMu 3aBUCUMOCTH
MEXy BEIUYMHAMMU.

Hcnoab3oBaTh HU(PPOBHIE pecypcChl
JUISL IOCTPOCHUSI TPpapUKOB PyHKIIUU

Y U3YYCHHS UX CBOMCTB

Apudmernueckuii KOpeHb
N—OM CTEIECHH.
HppaunroHanpHble
YPAaBHEHUSH HEPABEHCTBA

18

Apudmerruecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBUs

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHU.

Pemenne nppanmoHaibHbIX YpaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

DopMyJHUPOBATH, 3alIUCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHS N-OM CTETIECHH.
BoinosnsaTh npeobpazoBaHus
VMPPalHOHAIBHBIX BBIPAXKEHUN.
PemraTbs OCHOBHBIE THUIIBI
MppalMOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHaTH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALUOHAIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.
CtponTb, YnTATH TpaduK KOPHS N-0i
CTEIICHHU.

HUcnoab3oBath nngposbie pecypesbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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DopmyJibl
TPUTOHOMETPHH.
Tpuronomerpruueckue
YpaBHEHUS

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO
aprymeHnTa. ApKCHUHYC, apKKOCHHYC
Y apKTaHT'€HC YHCIIOBOTO apTyMEHTa.
TpuronomeTrpuyeckas OKpyKHOCTb,
oTpe/ieNIeHuEe TPUTOHOMETPUIECKHIX
(YHKIMI YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUIA.
Pemmenue TpUroHOMeTpUUECKUX
ypaBHEHUI

OnepupoBaTh NOHSITHUSIMH: CUHYC,
KOCUHYC Y TAaHT€HC MPOM3BOJIBHOTO
yria.

Hcnoan3oBars 3anuch
MIPOU3BOJIBHOTO yTJIa 4epe3 0OpaTHBIC
TPUTOHOMETPHUUECKHE PYHKITUU.
BoIinosHATH peodpa3oBaHus
TPUTOHOMETPUUYECKHUX BHIPAKECHUM.
Pemiatb OCHOBHBIC THUIIBI
TPUTOHOMETPUUYECKUX YPABHEHUMN

[TociieroBaTEIBHOCTH U
IPOTPECCUu

ITocieqoBaTEeNILHOCTH, CITOCOOBI
3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE TIOCTIEAOBATEIIEHOCTH.
Apudmernueckas 1 reoMmeTpruuecKas
nporpeccun. beckoneuHo yobiBaromas
Tr€OMETPUYECKast POTPECCHSI.
CyMMa 0eCKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKOMN MTPOrPECCUU.
dopMyia CI0KHBIX TIPOIIEHTOB.
Hcnionp3oBanue nporpeccun

JUTSI pEIICHUST PETbHBIX 337124
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATHAMM:
MOCJIEI0OBATEIBHOCTbD,
apupmeTnyecKas u reomeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaroIIas
reoMeTpUYeCKas MPOrpeccusi, CyMmma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKOM ITPOTPECCHH.
3amaBaTth 110CIE0BATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /JIsl pelIeHus 33/1a4

U3 peajbHOU NPAKTUKA

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM

11



JUTSL PETIICHUs peabHbBIX 3a/1ad
MIPHUKJIATHOTO XapaKTepa

[ToBTOpEeHue, 060011eHNE, 37 OcCHOBHBIE MOHATHUS Kypca anreopsl IIpuMeHsATh OCHOBHBIE IOHSTHS Kypca
cucTeMaTu3alus 3HaHun Y HadaJI MATEMaTU4ECKOro aHaJIn3a aJireOphl ¥ Ha4aJl MaTEMATUYECKOTO
10 knacca, o6o0mIeHNE aHaIM3a JJIs PEIICHUS 3a1a9
Y CHCTEMAaTU3alMs 3HAHUN U3 PEATBHOU KU3HU U JPYTUX
IIKOJIBHBIX JTUCLIUIUINH
OBIIEE KOJIMYECTBO 102
YACOB I10O ITPOTPAMME
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11 KUIIACC

MIOKa3aTeJIEM.
[TokazarenbHast QyHKITUS.
[Toka3arenbHbIE
ypaBHEHUS U
HEpPABEHCTBA

HaunmenoBanue paznena  |[KoiauuecTBo OcHOBHOE CO/IepKaHUE OcHOBHBIE BUJIBI ICATEILHOCTH
(TembI) Kypca 4acoB 00yJaroImXcsl
CrerneHb ¢ paliMOHATHHBIM 12 CrerneHb ¢ palMOHaATBLHBIM ®opMyJIMPOBaTh, 3aNNCHIBATH

nokasatesieM. CBOMCTBa CTENICHHU.
[IpeoOpa3zoBaHue BhIpaKeHHUI,

coJiep KallluX palluOHATbHBIE CTEIICHHU.
[TokazaTenbHbIC ypaBHEHUS

1 HEPABEHCTBA.

[TokazaTtenbHas PyHKIUS, €€ CBOWCTBA
U rpaduk

B CMMBOJINYeCcKoi ¢popme

Y WIJIIOCTPUPOBATh PUMEPaMH
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOIICTBA CTENICHU

JUIsl IpeoOpa3oBaHus BRIPAXKEHUM.
®opMyIHPOBATH

1 WIJIIOCTPUPOBATH IPauuecK
CBOMCTBA MOKA3aTEeIbHON (PYyHKIUU.
PemiaTbs OCHOBHBIE THUIIBI
ITOKA3aTEJIbHBIX YPAaBHEHUN

Y HEPABEHCTB.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TIOCTpOEHUSI rpaMKOB PYHKIUI
Y U3YYEHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIUS.
Jlorapupmuueckue
ypaBHEHUSIU HEPABEHCTBA

12

Jlorapudwm uncina. JlecsTuunbie
W HaTypaJbHBIC JTOTapU(MEI.
[IpeoOpazoBaHKe BEIpaKCHUM,
CoJIepKaIluX JOTapu(PMBI.
JlorapudmMuueckne ypaBHCHHUS
Y HEPABEHCTBA.

®opMyIMpPOBaTh, 3aNINCHIBATH

B CUMBOJIMYeCKO# opme

U WJJIIOCTPUPOBATH IPpUMepaMu
CBOMCTBa Jiorapudma.

BoinosaHsaTh npeodpazoBaHus
BBIPAKEHUI, COlepKalUX JIOrapu(MBbI.
®opMyIUPOBaATH

13



Jlorapudmuueckas GpyHKIms, eé
CBOICTBA U TpauK

U WIIOCTPUPOBATh rpaduyecKu
CBOICTBa JorapupMudeckoit GyHKINH.
Pematb OCHOBHBIE TUIIBI
Jorapu(pmMUUECKUX YpaBHEHU

Y HEPABEHCTB.

HUcnoab3oBath nngposBbie pecypesbl
JUTSl TIOCTPOEHHUSI TpaMKOB PYHKIIUI

Y U3YYECHUS UX CBOWCTB.
3HAKOMUTBCS C MCTOPHMEH Pa3BUTHS
MaTE€MaTUKHU

Tpuronomerprueckue
byHKIMU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruueckne GyHKINH, UX
CBOMCTBA U TpaduKy.

[Ipumepsl TPUTOHOMETPUIECKUX
HEPaBEHCTB

OnepupoBarb

NMOHAITHEM NieproaudecKas QyHKIHS.
Ctponthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHIA.
DopMyJIHUPOBATH

U WJUTIOCTPUPOBATH rpaguveckn
CBOMCTBA TPUTOHOMETPUUYECKHUX
byHKIHA.

Pewmiars npocrenimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnogab3oBath rpapuku 11
pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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HUcnoab3oBath HUPpoOBbIE pecypchbl
JUISL TIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUS UX CBOHCTB

[IpousBognas. [Ipumenenue
MIPOU3BOJHOU

24

HenpepwiBubie pyHkIMu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GyHKIHH.
['eomerpuyeckuii u pU3NUECKU
CMBICJI TPOU3BOJIHOM.

[Ipon3BoIHBIE 2TIEMEHTAPHBIX
¢bynkuuid. [IponsBoaHas CymMMmsl,
MPOU3BEJEHUS, YACTHOTO (PYHKIUH.
[IprMeHeHne MPON3BOAHOM

K UCCJICIOBAHUIO (DYHKITUIN

Ha MOHOTOHHOCTb U KCTPEMYMBI.
Haxoxnenne HanOoJIbIIETO

Y HAaUMEHBLIETo 3HaYeHus1 (QyHKIHH
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUTSL HAXOKJICHUS HAaWTYYIIero
pElIeHMs B MPUKIIAIHBIX 33/a4ax,
JUTSL OIIpeIeNIEHUsI CKOPOCTHU Mpolecca,
3a1aHHOTO (hopMYyJIOHN MK rpaduromM

OnepupoBaThb NOHATHAMM:
HenpepbIBHAS QYHKIUS; TPOU3BOIHAS
(GyHKLIHH.

Hcnonb30BaTh reOMETpUYECKUN

1 (U3HYECKHUI CMBICT MPOU3BOIHOM
JUISL pElIeHUs 3a1a4.

HaxoauThs npou3BoaHbIE
AJIIEMEHTAPHBIX (PYHKLIHIA, BBIYMCIATD
IIPOU3BOIHBIE CYMMBI, TPOU3BEACHUS,
4acTHOTO (PYHKITUH.

HUcnoab30BaTh IIPOU3BOJHYIO

JUTSL CClIeIOBaHUs (DYHKIIMU

Ha MOHOTOHHOCTb U SKCTPEMYMBI,
NPUMEHSTH Pe3yJibTAThI
HCCIEe0BAHMSA K IIOCTPOCHUIO
rpadukoB. [IpuMeHATH TPOU3BOIHYIO
JUISL HAXO0KJICHUSI HAWITyYIlIETO
pELIeHNs B IPUKIAJIHbBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMUYECKHUX, 3aa4ax.
3HAKOMUTBHCS ¢ UCTOPHEH PA3BUTUS
MaTeMaTUYECKOro aHaIn3a
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HHTerpaJI H €TI0 IPUMCHCHUA

[TepBooOpa3nas. Tabnuia
epBOOOPA3HBIX.

HNnTerpai, reoMeTpuuecKkum

1 GU3HYECKUI CMBICT MHTETpaa.
Brraucnenne narerpana mo gopmysie
Herorona—Jleiouuna

OnepupoBaTh NOHATHSIMM:
nepBooOpasHas, HHTErpall.
Haxoauts niepBooOpasHbie

AJIIEMEHTApHBIX PYHKIUH; BHIYHCIATH

MHTErpan no popmyJie Herorona—
JleitOHuna.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHS
MaTE€MaTUYeCKOro aHaIn3a

CucremMbl ypaBHEHUI

12

CucTeMBI INHEMHBIX YPABHEHHM.
Pemenne npuknaaHeIx 3a1a4

C IOMOIIBIO CUCTEMBI TUHEUHBIX
YPaBHEHUM.

CHCTEMBI M COBOKYITHOCTH LIETIBIX,
palMOHANIbHBIX, UPPAIMOHAIIBHBIX,
MO0Ka3aTeNbHbIX, JIOTAPUPMUIECKIX
YPaBHEHUI U HEPABEHCTB.
Ucnonb3oBanue rpadukoB QyHKIHH
JUISL PEILIEHUS] YPABHEHU U CUCTEM.
[IprumeHeHne ypaBHEHUI, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a7a4

U3 pa3IUYHbIX 00acTel HayKu

Y peaJbHOU KU3HU

OnepupoBaThb NOHATUSIMM. CUCTEMA
JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JIMHEWHBIX
YPAaBHEHUM JJIs1 PELIEHUS
MMPAKTUYECKUX 3a4a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPABHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPaBHEHHUM.
MoaeaupoBarb peaibHbIE CUTYAIUU
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAXKEHUSI, yPAaBHECHH S, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBUIO 33Ja4H,
HCCJIEA0BATH OCTPOCHHBIE MOAECIH
C UCIOJIb30BAHUEM arrapaTa ajareopbl
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HaTypaJIBHBIG H O CJIBIC YHCJIa

HarypanbHabie u nensle yucna
B 3371a4aX U3 PEAIbHOMN KU3HHU.
[Ipu3HaKK 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaThb NOHATUAMMN:
HATypaJIbHOE YHCJIIO0, LET0€ YUCIIO.
Hcnoan3oBaTh MpU3HAKHU IETUMOCTH
HEJIBIX YKCET, pa3JIOKEHUE Yncia

Ha MPOCTHIE MHOKUTENN ISl pEIICHUS
3as1a4y

[ToBTOpEHUE, 18 OCHOBHBIE MOHATHS Kypca anreopbl PemaTh npukiaaHble 3a1a4n

00o01IeHuE, ¥ HaYaJl MAaTeMaTHIEeCKOTO aHAJN3a, U3 Pa3IMYHBIX 00JIacTell HAYKH

cUCTeMaTH3aIlus 3HaHUN 00001IIeHrE U CUCTEMATU3AIMS 3HAHUN | U peaIbHOM KM3HU C TTOMOIIBIO
OCHOBHBIX IMOHSATHN Kypca aareOpsbl
1 HaYaJl MAaTEeMaTHYECKOTO aHaJIn3a.
Boi0upaTth ontuManbHbIE CIIOCOObI
BBIUHCJICHUU.
Hcnoan3oBaTh /1151 penieHus 3aaa4
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA HyHKIIUN
U TpauKoB

OBUIEE KOJIMYECTBO 102

YACOBIIO

[TPOTPAMME
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I'eomeTpus
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COJEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATUS cTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE: IEpPECEKAIOIIHECS,
napajuUlesIbHbIE U CKpeluBatomuecs npsMsle. [lapamiensHOCTh MPSAMBIX U INTIOCKOCTEH
B NPOCTPAHCTBE: MAPAJJIEIBHBIE MPSAMbIE B MPOCTPAHCTBE, MApaJLIEIBbHOCTH TPEX
NOPSAMBIX, NApPAIIENBHOCTh IPSAMOM M IIOCKOCTH. YIUVIBI C COHAIIPaBICHHBIMU
CTOPOHAMHM, YTOJ MEXKIy MPSMBIMH B MPOCTpPAaHCTBE. [lapamnenbHOCTh IIIOCKOCTEN:
napaJuiebHble IUIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCKOcTed. IIpocreimme
IIPOCTPAHCTBEHHbIE (UTYypbl HA IJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOCHUE CEYCHU.

[lepneHaAUKYISIPHOCTD NMPSMOM M IJIOCKOCTH: IMEPHEHAUKYJISIPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMbIE NapaJlIeIbHbIE U EPIIEHINKYIISIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHANKYJIIPHOCTH MIPSAMOM U INTIOCKOCTH, TEOPEMA O MPSAMON MEPIICHINKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEXKYy NPSIMOU U MIIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, TMHEHHBIN Yoy ABYTpaHHOro yriia. [lepneHanKyisip 1 HAKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 0 IUIOCKOCTH, MPOEKIUS (PUTYPBI
Ha TUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEN: MPU3HAK MEePHEeHIUKYISIPHOCTU
JIBYX ITOCKOCTEU. Teopema o TpEX MepHEeHAUKYIApax.

MHoOrorpaHHuKHu

IToHATHE MHOTOTPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOI'OTPaHHHUKA, BBIITYKIIBIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, TpaHU U OCHOBAHMS IPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MblI, OOKOBas U
IIOJIHAsl MOBEPXHOCTH NMpu3Mbl. [lapamnenenumnen, npsiMOYTrONIbHBIN NapaJIIEIETUIIET

U ero cBoicTia. Ilupamuna: n-yronpHas nupamua, rpaHd 1 OCHOBAHHUE NMHPAMUBL,
OOKOBasi M MOJIHAsA MOBEPXHOCTh MHUPAMU[bI, NMPABUIIbHAS U yCE€UEHHAs NUpamMuja.
DJeMeHThl TNpU3Mbl W nUpamMuabl. [IpaBuibHBIE MHOTOTpaHHHUKH: TOHATHE
MPaBUJIBHOTO MHOTOTPAHHUKA, IMpPAaBUJIbBHAS MpU3Ma M IPaBUIbHAS IHUPAMUIA,
npaBUJIbHAS TPEYTOJIbHAS MUpPaMUJIa ¥ TIPaBUILHBIN TeTpadp, ky0. [lpencraBnenue
O MPAaBUJILHBIX MHOTOTPAHHUKAX: OKTA3JIP, AOJICKA’Ap U uKocadip. CeueHus: mpru3Mbl
Y IUPaMU/IBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUHU B NMUPAMUJIAX, MMapaIeIenuIeax, MpaBUIbHBIX
MHOTOTPaHHHKAX.

Boluucienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaronanu, yrisl. [lnomans

OOKOBOW TOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TMPSMON TPHU3MBI, ILUIONIA]b
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OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOM Mpu3Mbl. [Lnomans 60koBoH
IIOBEPXHOCTH M TIOBEPXHOCTHU IMPABUIBHOW MHUPAMUJIBI, TEOpeMa O IUIOLIAIA
yceuénnoit nupamubl. [Toustiue 06 06bpéMe. OObEM MUPaMUIBI, TPUMBI.

[TonoOnsie Tenma B mnpoctpaHcTBe. (COOTHONIEHUS MEXAY IUIOMIAAsSMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEN.

11 KJIACC

Tesa BpalieHust

[unmuaapuydeckasl TOBEPXHOCTh, 00pa3yIONMIHe TUIHHAPUICCKON MTOBEPXHOCTH,
OCh IWIMHAPUYECKON MOBepXHOCTU. [{unmuHp: ocHOBaHUS U OOKOBasi MOBEPXHOCT,
oOpasyroias 1 0Ch, TUIOIIaab OOKOBOH M TIOJHOM TTOBEPXHOCTH.

Konnueckass moBepXHOCTb, 0O0pa3yrolIMe KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepXHOCTH. KoHyc: OCHOBaHME U BepillvHAa, 00pa3yomas u
OCh, IIOIIAAb OOKOBOM M IMOJTHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yronme u
BBICOTA, OCHOBAHUSI U1 OOKOBAsi IOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOWIA[Ab MOBEPXHOCTH CQEPBHI.
B3auMHoe pacnonoxenue chepbl UM IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
oAb chephl.

N3o0pakeHue Tel BpalleHus Ha MII0CKOCTU. Pa3BEépTka MUIMHAPA U KOHYCA.

KomOunHanuu Ten BpalleHusi U MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONMUCAHHBIM
okoJ10 cepsl, chepa, BNUCAaHHAS] B MHOTOTPAHHUK, UJIU TEJIO BPaIllCHHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 o0BéEME
MPSIMOYTOJILHOTO TIapajuiesienunena u caeAcTBus u3 He€. O0bEM HUIUHIpPA, KOHYCA.
OO0bEM 1mIapa u ionanb cQepsl.

[TonoOnsie Tenma B mnpocTtpaHcTBe. (COOTHONIIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMAaMU MOAOOHBIX TEN.

Ceuenust mwiMHApa (MapajiyieIbHO U MEPICHAUKYISIPHO OCH), CEUEHUsI KOHYyCa
(mapasienbHOe OCHOBAHUIO M TIPOXOIAIIEE Yepe3 BEPIIUHY ), CEUSHUS Iapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd U B mpocTpaHcTBe. CIIO)KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCiO. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMIUJIAHAPHBIM
BekTopaMm. [IpaBuiio napamenenunena. Pemenne 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIPaBWI ACUCTBUM ¢ BeKTOpaMmu. [IpsaMoyrosibHas cucrema KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunarsl Bexktopa. [Ipocreimue 3aaaun B KOOpAUHATAX. YTOJI MEXKAY BEKTOPAMMU.
CkansipHOE€ TPOM3BEICHUE BEKTOPOB. BBIUKCIEHUE YIIOB MEXKAY NPSMBIMU H
I0CcKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO/I IPY PELLIEHUH TEOMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATBI

K xonmy o60ydenns B 10 kiacce oOydarIIUiics TMOJYYHUT CIEAYIOIIUE
MpPEAMETHBIE PE3YIbTaThI:
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OIEpUPOBATh MOHATUIAMU: TOUYKA, IPsIMAst, INIOCKOCTB;

MIPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX IpPU PEIICHUH
reOMETPUYECKUX 3a/1ay;

ONEpUPOBAThH MOHATUSIMU: NApaJUIEIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
TIOCKOCTEH;

KJIacCCU(PUIIUPOBATh B3aUMHOE pACHOJIOKEHHE TMPSAMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE;

OIIEpUPOBATh MOHITUAMMU: JIBYIPAHHBIA yroj, TpaHd JABYIPaHHOTO yria, pedpo
JBYTPAHHOTI'O YIJIa, IMHEHHBIN yroJl IBYTPaHHOTO yTJia, TpaJdyCHas Mepa JIByTpaHHOTO
yIia;

ONEpPUPOBATh IOHATUSMHU: MHOTOIPAHHUK, BBIIYKJIBIA M  HEBBIIYKJIbIHA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, IPABUJIbHBIII MHOTOTPAHHUK;

pacno3HaBaTb OCHOBHBIE BHUJIBl MHOIOTPAHHUKOB (mUpamMuaa, MpHU3Ma,
PSIMOYTOJIBHBIN Napayiesnenunesn, Kyo0);

KJIACCU(PUIIMPOBATH MHOTOIPAHHHUKH, BBIOWpAasi OCHOBAHUS JUIsl KIIACCU(UKALIMU
(BBIMTYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKH, IPaBUJIbHBIE MHOTOIPaHHUKH, IPSIMbIE U
HAKJIOHHBIE TPU3MBbI, TapAJIJICJICUIIEIb]);

OIlIEpUPOBATh NOHATHIAMU: CEKyLIas IUIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB;

OOBSACHATH MPUHUUIIBI IOCTPOCHUS CEUEHUM, UCTTIOJIb3YsI METO/I CJIEJIOB;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y;

pemaTh 3aJaul Ha HAXOXKJIEHHE N€OMETPUUYECKHX BEJIMYMH MO 00pasnam Wiu
QIrOpUTMaM, TPUMEHSSI M3BECTHbIE AHAJUTHYECKME METOAbl MpU PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHX 3aad HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 NIPSIMOM, OT TOUYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIUMUCS
IPSIMBIMU;

pelarh 3aJa4d Ha HaXOXKJEHUE T'eOMETPUUYECKHX BEJIMYMH MO oOpasuaM Wiu
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl MPHU PEIICHUU

CTaHJAPTHBIX ~ MaTEMAaTHYECKUX  3aJlad Ha  BBIUKMCICHHE  YIJIOB  MEXIY
CKPEIIHBAIOIIUMHUCS MPSIMBIMH, MEXITY IPIMOMN U IIOCKOCTHIO, MEXK]TY TJIOCKOCTSIMU,
JIByTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M TUJIONMIAJAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
NMpaMujia) ¢ MpUMEHEHUEM (POpMyJi, BEIYUCIIATE COOTHOIICHHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB;

OTNIEPUPOBATH MOHITUAMU: CAMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IIIOCKOCThH CUMMETPHUH (QUTYPHI;

U3BJICKaTh,  MPEOOPa30OBLIBATH " UHTEPIIPETUPOBATH uH(opMaIuio
O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaX, MPEACTABICHHYIO Ha yepTexax U
pHUCYHKaX;

MPUMEHSITh T€OMETpUuUeckue (HaKThI JJIsd PEHICHUs CTePEOMETPUUYECKUX 3ajad,

pcAroJararommux HECKOJIbKO MIaroB pCIICHUS, CCJIN YCJIOBUA IPHUMCHCHUS 3aJaHbl
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B SIBHOI (popme;

OPUMEHATh  MPOCTEHINMEe  TPOrpaMMHBIE  CpPEICTBA M BJICKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1a4;

IPUBOJIUTH MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HHU,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;

NPUMEHSATh TOJYYCHHbIE 3HAHHWS Ha NPAKTHKE: aHaJIU3UPOBATh pEallbHbIC
CUTyalldd M TPUMEHSATh HU3yYCHHBIC TMOHSATUS B TPOLECCE TOUCKA pPEIICHUs
MaTeMaTH4ecKu c(hOPMYITHUPOBAHHON MPOOIEMBI, MOACTUPOBATh PealibHbIC CUTYalluN
Ha SI3bIKE TEOMETPUH, HCCIENOBAaTh IOCTPOSHHBIE MOJEIU C HCIOJIb30BaHHEM
TeOMETPUUECKUX TOHATHH M TEOpeM, ammapara ajareOpbl, pemaTh MPaKTHYEeCKHe
3aJja4M, CBSA3aHHbBIC C HAXOXKICHHUEM I€OMETPUUECKHUX BEIIMYHUH.

K koHiy 00yuenus B 11 kiacce o0yyaromuiicss HAy4UTCA:

OMepUpOBaTh TMOHATUSMU: IIJIMHIPUYECKAss TOBEPXHOCTh, O0O0pa3yroIIue
UUJIMHAPUYECKON MOBEPXHOCTH, HUWIMHAP, KOHUYECKAash TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOU OBEPXHOCTH, KOHYC, ChepuuecKas MOBEPXHOCTb;

pacno3HaBaTh Teja BpaueHus (LHWIMHIP, KOHYC, cepa U map);

OOBSACHATH CIIOCOOBI OJIyYEHHUSI TEJl BPAILICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHUE Chephl U TNIOCKOCTH;

OIIepUPOBATh MOHATUSMHU: IAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BhICOTA
CEerMEHTa, IIapOBOM CJI0, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP;

BBIUMCIISITH 00BEMBI U TIJIOMIAANA TOBEPXHOCTEH TeIl BPAIICHUS, TEOMETPHUUECKUAX
TeJ C IpUMeHeHneM (hopMmy;

OTICpUPOBATh MOHATUSIMH: MHOTOTPAaHHUK, BIUCAHHBIN B c(epy W ONMUCAHHBIN
okoJ10 cepsbl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUS,

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
IMOJOOHBIX TET;

n300paxkarb u3ydaemble GUIYpPbl OT PYKM U C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB;

BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y, CTPOUTH CEUEHHUsI TEJI BpalleHMS;

U3BJIEKATb,  MHTEPIPETUPOBATH 17§ npeoOpa3oBbIBAThH uH(pOpMaIIO
O MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYpaxX, MPEACTABICHHYIO Ha YepTexax U
pUCYHKaXx;

ONEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTD JICMCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YUCII0, OOBICHATH, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T;

IIPUMEHSITh IPABUJIO MTapajuIelIeNUNENa;

ONEPUPOBATh MOHATHUSIMU: JEKapPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY
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BEKTOpaMH, CKAJIIPHOE TMPOM3BEACHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC
BEKTODBI;

HaxOJIUTh CyMMYy BEKTOPOB WM TMPOM3BEICHUE BEKTOpPAa HA YHCIIO, YTOJ MEKIY
BEKTOpaMH, CKaSIpHOE TMPOW3BENCHUE, pAaCKIaAbIBaTh BEKTOpP IO  JBYM
HEKOJJTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh MIIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOW CUCTEME KOOPMHAT;

MIPUMEHSATh TeOMeTpudecKre (aKThl JJIA PEIICHUS CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJIATaoIINX HECKOJIBKO IIaroB PENIeHUs, eCIU YCIOBHUS MPUMEHEHUS 33 aHbI
B IBHOU (hopme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aJadud Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

peraTh 3a7a4M Ha JOKa3aTeILCTBO MATEMAaTHIECKHUX OTHOIICHUN U HAXOXKICHHUE
TCOMETPUYECKUX BEIMYUH IO OoOpasllaM WM ajJropuTMaM, NPUMEHSS W3BECTHBIC
METO/Ibl IPU PEIICHUH CTaHAapTHBIX MaTeMaTUYECKUX 3a]1a4;

MPUMEHATh  MPOCTEHIIHE  MPOTPAaMMHBIE  CPEICTBA H  DJEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJANTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TMPAKTHKE: AaHAIW3UPOBATH PEATbHBIC
CUTyallUM ¥ TPUMEHSITh HW3Y4YEHHBIE TIOHATHS B TMPOIECCE TOUCKA PEIICHHUS
MaTeMaTHYECKH CPOPMYITHPOBAHHOMN TIPOOIEMBI, MOJICIIUPOBATH PEATBHBIE CUTYAITHH
Ha S3bIKE TEOMETPUU, HCCIEIOBATh IMOCTPOCHHBIE MOJEIU C HCIOJb30BaHUEM
r€OMETPUYECKUX TOHATUA W TEOpeM, afrmapaTta ainreOphl, pemiaTh MPaKTHYECKUE
3aJ1ay¥, CBA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITMUHH.
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TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
HaunmenoBanue paznena  |[KonudecTBo OcHoOBHOE cozepKaHne OcCHOBHBIE BUJIbI JEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaroIxcs
BBenenue B crepeomeTpuio 10 OCHOBHBIE IOHATHS CTEPEOMETPHH: AKTYaJIu3upoOBaTh (PaKkThl U METObI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpadcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IJIOCKOCTH, MIEpeCeKarouecs npsimas
U TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanpHble cBeIeHUS

0 Ky0e 1 mupaMuie, uX pa3BEPTKH

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBaeHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
U300paKeHUsI 3TUX UTYP.
HN300pamxaTh NpsSIMYyIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPaHHHKHU,
nupamMuay, Kyo, Ha3pIBaTh UX
AIIEMEHTBHI.

JejaTh pUCYHOK Ky0a, MUpaMHU/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCSA C CCUCHUSAMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPaTKO 3alMChIBATh IIIaru
MOCTPOCHUS CEUCHHS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Kyba, HaXOIUTh III0IIA/Ib
CEUYECHUS.

Hcnoab3oBaTh nogo06ue mpu
pelIeHnH 3a/1a4 Ha TTOCTPOCHUE
CCUYCHHU.

3HAKOMHMTBHCH C AKCUOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPAMHU

U3 OKpYKaroIie 00CTaHOBKHU

[IpsiMbIE U IIIOCKOCTH B
IIPOCTPAHCTBE.
[TapaiutennbHOCTH
MPSAMBIXH IJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJijIeIbHbIE U CKPELIUBAIOIINECS
MpsIMBIE.

[TapayuiesbHOCTB MIPAMBIX

Y TUTOCKOCTEHN B MPOCTPAHCTBE:
napaiyieIbHbIC NPSIMbIC

B IIPOCTPAHCTBE; NapaAIIIEIbHOCTh
TPEX MPSAMBIX; APAJUIEIBbHOCTD
IIPSIMOU M TTIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upPoOBaTh (PaKThl U METOIbI
TJIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

IlepeuncasiTtb BO3MOXKHBIC CTIOCOOBI
PaCIIOJIOKCHUS IBYX TPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH HX
Ha TIpUMeEpax.

JlaBaTh onpenesieHue
CKPEIIMBAIOIITUXCS MPSMBIX,
dhopmyHpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napaJijiebHbIC IIJIOCKOCTH; CBOMCTBA
NapajiJIeIbHBIX TNTIOCKOCTEH.
[IpocTeiinine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a1ad4.
Pacno3naBarth nipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CTponTh ceueHus MpU3Mbl

Ha F'OTOBBIX YEPTEXKAX.

IlepeyucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATILHOMN KU3HMU.
/laBaThb onpenejieHue
IIapajuIeIbBHOCTH IPSAMOU

Y TJIOCKOCTH.

DopMyJaUpPOBATH NPU3HAK
MapajuIeIbHOCTH MPAMOU

Y TIJIOCKOCTH, YTBEPKACHUE O MPSIMOU
[EPECEUYEHUs IBYX TIOCKOCTEM,
MPOXOAIIMX YEPE3 NapalIeIIbHbIE
IpsIMBIE.

Pemarb npakruueckue 3agauu

HA NIOCTPOCHUE CEYEHUH
MHOT'OTPaHHHKA.

OO0bsACHATH ClTy4an B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPEI
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W3 PEAIIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, WJTIOCTPUPYIOIIKE
MapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIIENBbHBIX INIOCKOCTEN
MIPY PELICHUY 3a7a4 Ha MMOCTPOCHHUE.
OO0BACHATH, YTO HA3bIBACTCS
MapasuiesIbHbIM POEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

HN300paxaTs B napauienbHON
MPOEKIWH PA3JTUYHBIE
reoOMeTpUYEeCKUe (PUrypsl.
MoaeaupoBarhb pealibHbIE CUTyallUN
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
TOHSITHH.

Hcnoab30BaTh npu pelieHUH 3a1a4u
Ha IOCTPOCHUE CEYECHUH TTOHSATHE
MapaAJIIETbHOCTH, TPU3HAKHU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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IlepneH MKy ISIpHOCTD
IPSIMBIX U TUIOCKOCTEN

12

[leprieHAUKYISAPHOCTD MPSIMOM

Y IUIOCKOCTHU: NEPIEHIUKYISPHBIC
IpsIMBIE B IPOCTPAHCTBE, MPSMbIC
MapAJUICIIbHBIE U MIEPIICHAUKYJISIPHBIE
K IUIOCKOCTH, MIPU3HAK
MEPIEHIUKYIISIPHOCTH MIPAMOM

Y IUIOCKOCTH, TEOpEMaA O MPSIMOU
NEPIIECHANKYJIIPHOU IIIOCKOCTH
[Tepnenaukynsp U HaKJIOHHBIE:
pPacCTOSHUE OT TOYKH JI0 TIOCKOCTH,
pPacCTOSTHUE OT IIPSIMOMU 10 TIJIOCKOCTH

AKTYaJIu3upoBaTh (PakThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YIJIOM MEX]y MEPECEKarOIINMUCS
MPSMBIMU, CKPEITUBAIOIIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEePICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJISIPHOMN

K IIOCKOCTH.

Haxoautsb yribl MeXIy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU B KyOe
U TIApaMHU/IE.

IIpuBoauTH NpUMeEPHI U3 PEATBHON
KU3HU U OKPY>Karoleh 00CTaHOBKH,
WJUTIOCTPUPYIOIIINE
MIEPIICHIUKYJISIPHOCTD MIPSMBIX

B [IPOCTPAHCTBE

Y IEPHEHAUKYISIPHOCTD MPSAMOUN

K TJIOCKOCTH.

DopMyJaHPOBATH NPU3HAK
MEPIEHIUKYJISIPHOCTA MPAMOM

Y TJIOCKOCTH, TPUMEHSTh €0 Ha
MPaKTUKE: OOBSICHATD
NEPIEHIUKYIIPHOCTh pedpa Kyda

Y JIMaroHaJIM €ro rpaHu, KOTopasi ero
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HE COAEPKUT, HAXOUTh JIJIUHY
JMaroHainy Kyoa. BeIYUCISITE BBICOTY
MPABWIBHOU TPEYTOJIbHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHON
nupamMu/ 1o JJIMHaM peoep.

PemiaTpb 3a1a4un Ha BBIYHUCIICHUS,
CBSI3aHHBIE C IEPIECHIAUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (haKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIEHAUKYIISIPOM U HAKIIOHHOMN

13 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha ITOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH J0 TJIOCKOCTH; MEKIY
MapajuieIbHBIMU TUIOCKOCTAMU; MEXTY
IIPSAMOM U NTapaJLJICIbHOU er
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCTOsIHUA B IPOCTHIX
ciiy4asix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTyallN
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJAEIN

C UCITOJIb30BAHUEM F€OMETPUUECKHUX
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MMOHSTHH.

HUcnonb30BaTh 1py peLICHUH 3a7a4
Ha MOCTPOCHUE CEUCHU TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOIBHBIX
TPEYroJbHUKOB

VYTIubl MeXIy TPSIMBIMH U

IIIIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YOI MEXKTY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJI, IMHENHBIN YTOJI IBYTPAHHOTO
yTia.

[leprieHIMKYISAPHOCTH TNIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIpax

AKTYaJau3upoBaTh (HaKkThl U METO/IbI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

JlaBaThb onpenejieHue yriia Mex1y
MIPSMOU U TUIOCKOCTBHIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
NEPHEHANKYJISIpax U 0OPaTHYIO K HEW.
Haxoauts yros Mexay npsiMon

Y TUIOCKOCTBIO B MHOTOI'PAHHUKE,
PAcCTOSIHUE OT TOYKHU 10 MPSAMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 Tp€x nepneHauKyJsipax. [[poBoauth
Ha YepTexKe NEPHEHAUKYIAP: U3 TOUYKU
Ha MPSAMYIO; U3 TOUYKH Ha IIJIOCKOCTb.
JaBaTh onpenesieHre 1ByrpaHHOTO
yIJia v €ro 3JieMeHTOB. OOBSICHSITh
PABEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYT'PaHHOTO yTJIa.

Haxoauthb Ha yepTexe ABYrpaHHBIN
yToJ1 Ipu pedpe n1upaMubl, IPU3MBI,
napasuleJIenunea.
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/laBaTh onpeaesieHne yriia MEXy
MIJIOCKOCTSAMM.

daBaTh onpeneseHue

1 GopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISPHBIX
TJTIOCKOCTEM.

HaxoauTs yriibl MEXy IMJI0CKOCTIMU
B Ky0e U mupamu/ie.

Hcnoab30BaTh npu pelicHUu 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, UCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh Npu perieHuu 3a1au
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJILHOM
TPEYTOJbHUKE

MHororpasHHuKH

11

[TonATHE MHOTOTPAHHHUKA,

OCHOBHBI€ DJIEMEHTBI MHOI'OI'PaHHUKA,
BBIIYKJIbIE U HEBBIITYKJIBIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'PaHHUKA.

[Ipu3ma: N-yronpHas npusMa; rpaHu

AKTYaJIu3upPoOBaTh (PaKThl 1 METOIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienune;sia, pacmo3HaBaTh €ro
BUJIbl U U3Y4aTh CBOWCTBA.
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Y OCHOBAHWSI IPU3MBL; IIPSIMAast

Y HaKJIOHHasI IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamuga: N-yronbHas MUpaMua,
I'PaHU U OCHOBaHUE IMUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPHU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TPEyroJibHasi MUpaMKia

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’p, JOJAEKASIP
Y UKOCadIP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPaAMHUIAX,
napaJIeNIenuIe1ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JaBaThb onpeneeHue nupamMusl,
Pacno3HaBaTh BUbI IUpaMUL,
(¢opmympoBaTth cBoiicTBa pEdep,
I'PAHEN U BBICOTHI MPABUIIBHOU
ITAPAMMUJIBL.

Haxoauthb miomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

J{laBaTh onpeaejieHue yCEYEHHON
MAPAMHU/JIbI, HA3bIBATh €€ 3JIEMEHTHI.
D opMyIHPOBATH TEOPEMY

O TUIOIA U OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3aaun Ha BBIYKCIICHUE,
CBSI3aHHBIE C MMPaAMUIAMU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
JlaBaTh onpeaeJeHue IpU3Msl,
Pacno3HaBaTh BU/IbI IPU3M,
U300paKaTh [IPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3yuyars cooTHOLIEHUS Diliiepa
JUIs uncia pédep, rpaHeld U BEpIIvH
MHOTOTPaHHHKA.

N3yuats BUIBI TPAaBUIIBHBIX
MHOTOTPaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEM.
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Beluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [1noniane 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBAHUM, TEOPEMA
0 OOKOBOM MOBEPXHOCTH IMPSIMOI
npu3Msbl. [nomaas 60koBoM
MTOBEPXHOCTU U TOBEPXHOCTH
MPaBUJIBHOM MUPaMUbI, TEOpEMA

0 TUIOIIA I OOKOBOM MOBEPXHOCTH
yCEYEHHON MUPAMUIBI

N3yyath cCHUMMETpPHIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HA3bIBAIOTCSI CHMMETPUIHBIMH
OTHOCHUTEJIHFHO JJAHHOW TOYKH, TIPSIMOM
WJIU TJIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO MJIH TIJTIOCKOCTHIO
CUMMETPHUH (PUTYPBI.

IIpuBoaUTH NPUMeEPbI
CUMMETPHUYHBIX (PUTYp B apXUTEKTYPE,
TEXHHUKE, IPUPO/IC.

MoaeanpoBaTh peIbHBIE CUTyalluN
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIE MOICITH

C UCIIOJIb30BaHUEM T'€OMETPUUECKHUX
MMOHSATHI, UCTIOIL30BaTh MOI00HE
MHOTOTPaHHHKOB

OO0BbEMBI MHOTOTPAHHUKOB

IToustre 006 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI aHAJIOTUIO

C U3MEPEHHUEM IO
MHOT'OYTOJIbHUKOB. ®OpMYyJINPOBATH
OCHOBHBIE CBOICTBa 00BEMOB.
N3y4yarh, BBIBOAUTH (DOPMYJIBI
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00BEMa MPSAMOYTOIBHOTO
napasuieJienuneaa, Ipu3Msl

Y TIUPaAMHUJIBL.

Bouruuciasitb 00bEM MpU3MbI

Y IUpaMUIbl IO UX AJIEMEHTaM.
IIpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUUECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopeanpoBaTh peajibHbIE CUTyalluu
Ha S3bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MTOHSTUHI

[loBTOpEHUE:
CEYEHUs1, paCCTOSHUS
Y YTJIbI

[TocTpoenue ceuennii

B MHOTOTPaHHHUKE.

Brruncnenue paccTosHUM: MEXIY
JIBYMsI TOUKaMH, OT TOYKH 10 MPSMOMU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.
Breruucienue yriioB: Mexay
CKPEUIMBAIOIIMMHUCS MPSMbBIMH,
MEXKY NPSIMOM U INIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTAMU

CTtpourthb ceueHne MHOTOITpaHHUKA
METOJOM CIIEJOB.

laBaThb onpeaejieHue pacCTOSHU
Mexay purypamu.

Haxoaurh paccTrosiHue MEXIY
MapajuleIbHbIMU IJIOCKOCTAMM,
MEK]y ITIOCKOCTHIO U IIapaJuIeIbHON
e’ PSAMOM, MEXKITY
CKPEILNBAIOIIAMUCS IIPAMBIMH.
CTpouTtb TMHENHBIN yIOJI
JBYTPaHHOT'O yIJIa HA YEPTEKE
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY .

Haxoauthb yriibl MEXIY IIIOCKOCTSIMH
B MHOTOTPaHHUKAX

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaunmenoBanue paznena  |KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJarommxcsl
Tena BpanieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJau3upoBaTh (PakThl U METOIbI

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. BzanMHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N306paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHus chepsl U mapa,
UX LIEHTpA, paauyca, TnaMeTpa.
Omnpeneasitb chepy kak purypy
BpalICHUS OKPYKHOCTH.
HccienoBath B3auMHOE
pacrnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX cep, HITICTPHUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[unnHapruyeckast MOBEPXHOCT,
00pa3yrolye HUINHIPUIECKOM
MTOBEPXHOCTH, OCh IWJIUHAPUYECKON
noBepxHOCTH. LlnnuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpa3yroliias U oCh; IJIOMIAIh
OOKOBOM 1 TIOJIHOM MOBEPXHOCTH.
N3o0pakenne numuHapa

Ha ITJIOCKOCTH. PaSBépTKa oUuJIMHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOM WIIH
NEPHEHAUKYIIPHON OCH IIWIHH]IPA)

OO0BACHATD, YTO HA3BIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 SJICMEHTHI.
N3yuath, 00bICHATD, KaK OJIYYUTh
HWIMHAP MYTEM BpalllCHUS
MPAMOYTOJIbHUKA.

BbIBoAMTH, MCNI0JIB30BATH (DOPMYIIBI
JUUTS BEIYHCJICHHS TIOMAA OOKOBOM
MMOBEPXHOCTH LIUJIUHJPA.

HN3y4yars, pacno3HaBaTb pa3BEPTKY
HWIMHApA.

N300paxaTh HUIMHIP U €70 CEYEHUS
TUIOCKOCTBIO, TIPOXOAIIECH YepE3 €T0
OCb, MMAPAIUICIIBHON UJIU
MEPIIEHAUKYJISIPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarh pealIbHbIE CUTyallUuN
Ha SI3bIKE TEOMETPHUH, HCCJIEI0BATH
MMOCTPOCHHBIE MOJAEIN

C UCII0JIb30BAHUEM I'€OMETPUYECKUX
MOHSATUM

Konunueckast HOBEpXHOCTB,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh ¥ BEPILIUHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBanue u BepimHa,
oOpasyroliias 1 oCh; IIOMIAb

OO0BACHATH, KAKOE TEJI0 HA3LIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3y4yarh, 00bICHATH, KaK IMOJYYUTh
KOHYC IIyTEM BpallEeHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM M IMOJTHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yromime
U BBICOTA; OCHOBAHUs U OOKOBast

MTOBEPXHOCTb.

I/I306pa)KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BépTka koHyca.

Ceuenus koHyca (TJIOCKOCTHIO,
MapaJJIETIbHON OCHOBAHMIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
4yepe3 BEPILKHY)

MN300paxkaTh KOHYC U €r0 CEUCHHS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIPHOU
K OCH.

HN3yuarp, pacno3HaBaTh pa3BEPTKY
KOHYca.

BbIBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
JUUISL BBIYUCIICHUS TUTONIaa OOKOBOI
ITIOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy ceyeHui,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCa
WJIU TIEPIEHANUKYIISIPHBIX €TI0 OCH.
OO0BSACHATH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuarhb, 00BbICHATD, KaK €ro
MOJYYUTh MMYTEM BpaILICHUS
MPSAMOYTOJILHOW TpaneuuH.
BbiBOAUTH, NPUMEHATH POpMYITY
JUUIS1 BBIYMCIICHUS TUTOIA I OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHarus ten BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIN

B TEJIO BpaIICHUS

AKTYaJaIu3upoBaTh (PakTbl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemate crepeomeTpuyeckue 3a1a4y,
CBSI3aHHBIE C TEJIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUH TEJl BPAILLICHUS,
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C KOMOWHALMAMU TeJl BpalleHus

Y MHOTOIPAaHHHKOB HA HAXOXKJICHUE
r€OMETPUYECKUX BEIUYHH.
HNcnonb30BaTh Mpu pelieHUU
CTEPEOMETPUUYECKHUX 3a/1a4
IJIaHUMETpUYeCKue (DaKThl M1 METOIbI
3a7a491 Ha BBHIYHCIICHHE

U JOKa3aTeJIbCTBO.

MopenupoBaTh peajbHbIE CUTYAIUN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

O0BEMBI TET

[Tonstue 06 06b6EMe. OCHOBHEIC
CBOIicTBa 00OBEMOB TEII.

OO0BEM nuIMHIpa, KOHYCA.
O06bEM mIapa u mIomaas chepsl

AKTYaJIu3upoBaTh (aKThl © METOIbI
IUTAHUMETPUH, PEIICBAaHTHBIE TEME,
IPOBOJIUTH aHAIOTHHU.

BbIBOANTE, HCI0JIB30BATH ()OPMYJIBI
00BEMOB: MIPU3MBI, ITWIHH]IPA,
[MAPAMUIbI, KOHYCA; YCEUEHHON
MUPaMUJIbI U YCEYEHHOTO KOHYCA.
Pemats crepeoMeTpuiecKue 3a1a4m,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB.
®opMyTHpPOBATH OTIPENICICHNE
[IApOBOTO CETMEHTA, IIIAPOBOTO CJIOA,
IIApOBOTO CEKTOPA.
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IpuMeHsaTH HOpPMYIIBI
JUJIS1 HAXOXKJIeHHUS] OOBEMOB IAPOBOTO
CErMEeHTa, IIapOBOT0 CEKTOpa

[TogoOHBIC TEa B MPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY TIJIOIIAISTMHU
MOBEPXHOCTEH, 00BEMaMM MOIOOHBIX
TeJ

Pemars cTepeomMeTpruecKue 3a/1auu,
CBSI3aHHBIEC C 00BEMOM 11apa

U TUIOIIAAbI0 CEpBHI.

MoaeaupoBarhb peallbHbIE CUTYallN
Ha A3bIKE TEOMETPUU, UCCIEA0BATh
MTOCTPOECHHBIE MOJIENIN

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTHH.

AKTYaJIu3upoBaThb (HaKThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemars ctepeomeTpuuecKkue 3anayuu,
CBSI3aHHBIE C COOTHOIIEHHUEM 00BEMOB
Y TTIOBEPXHOCTEMN MOJOOHBIX TE

B IIPOCTPAHCTBE.

MoaeaupoBaThb pealIbHbIE CUTYallN
Ha A3bIKE€ TEOMETPHUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

Bekropsl 1
KOOpJIMHATHI B
IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B ipocTpaHcTee. CloxeHnue
Y BBIYUTAHUE BEKTOPOB. Y MHOKCHUE

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
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BEKTOpA Ha yucio. Pa3noxenue
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenne 3aga4, CBsI3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

IIpssMoyroJibHAs cucTeMa KOOpAUHAT
B ImpocTpancTBe. KoopauHatel
BeKkTopa. [Ipocreiimme 3amaun

B KOOpJIMHATAaX. YTOJI MEXKIY
BekTOpamu. CkanspHoOe
IIPOU3BEICHUE BEKTOPOB.
Brrunciienre yrioB MeXay IpsiMbIMU
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IIPU PELIEHUU T€OMETPUUECKUX 3a]1a4

OnepupoBaThb NOHSITHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJIMPOBATH IIPABUIIO
rapajiyIeIeuIe1a IPU CI0KEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CUCTEMBI KOOPAUHAT B POCTPAHCTBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BoeiBOAUTH, HCIIOIB30BATH (POPMYTY
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKaMH.

Bripakarh cKansipHOE IPOU3BEICHUE
BEKTOPOB U€pE3 X KOOPAMUHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOpPAMH, ABYMsI IPSIMBIMH.
Haxoauthb yroy Mexay npsmoun

Y TTIOCKOCTBIO, YTOJI MEKIY ABYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTH, HCIIOJIB30BATH (POPMYITY
PacCTOsIHUSL OT TOYKH A0 IUIOCKOCTHU
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[ToBTOpEHUE, 00001IEHNE U
CUCTeMAaTH3aIHsI 3SHAHUN

41

OcHoBHBIE (PUTYPBI, PAKThI, TEOPEMBI
Kypca IJIaHUMETpUH. 3a/1auu
TUTAHUMETPHH U METOJIbI UX
perieHus.

OcHoBHBIE QUTYPBI, (HAKThI, TEOPEMBbI
Kypca cTepeoMeTpuu. 3agauu
CTEPEOMETPUHU M METOJIbI UX PEIICHUS

Pemars mpocreime 3anadu

Ha HaXO0JICHUE JJIMH U YTJIOB

B T€OMETPUYECKUX PUTypax,
npuMeHsTh Teopemy Iudaropa,
TEOPEMBI CUHYCOB U KOCHHYCOB.
HaxoauTts mioiajib MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBath nog00HbIE (DUTYPHI,
HaXOJUTh OTHOLIECHUS JJIUH

U IUTONIAJIEN.

Hcnonb30BaTh IpHu peLICHUN
CTEPEOMETPUYECKUX 3aJ1a4 (haKThI
Y METO/IbI TUTAHUMETPUU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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BeposATHOCTHh U CTATHCTHUKA
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COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBinenrie JaHHBIX C TMOMONIbIO Tabmui u  auarpamm.  CpenHee
apupmMeTuyecKoe, MeInana, HauOoJIblllee U HAMMEHbIIIee 3HAUCHHUSI, pa3Max, JUCTIEPCUs
U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

Crny4aiiHble SKCHEpUMEHTHl (ONBITHI) W CIydailHble COOBITHSA. DJIEeMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydailHOro coObITHA. bBIU30CTh 4YACTOTHI U
BepOsITHOCTU CcOObITUH. CilyyaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTapPHBIMU
COOBITUSIMU. BeposTHOCTH COOBITUI B OMbBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepauuu Haja COOBITHSMH: IE€pecedyeHue, OObEIMHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS] BEPOATHOCTEH.

VYcnoBHAsE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  ciiy4allHOTO
skcniepuMenTa. dopmyna nonHoi BeposTHOcTU. HezaBucumMble coObITHS.

KomOunaropaoe mnpaBuno yMHoxeHus. llepectanoBku u ¢dakropuan. Yucno
coueranuid. Tpeyronpuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbiii ciayuyaliHbI ONBIT (KCIIBITAaHUE), YCleX U Heyaada. HesaBucumbie
ucnbiTannst. Cepust HE3aBUCUMBIX UCTIBITAHUM A0 MepBOro ycnexa. Cepus HE3aBUCUMBIX
ycnblTaHui bepHysum.

Ciyuaiinas BennuuHa. Pacnipenienienue BeposiTHocTe. JluarpamMmma pacnpeaeneHus.
[Ipumepsl pacnpeieieHnii, B TOM YUCiIe, FEOMETPUUECKOe U OMHOMHUATIBLHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKU CIIyYalHbBIX BEJIIMYMH: MaTeéMaTH4YECKOE OYKHUIAHMHE,
JIUCIIEPCHST M CTaHOAPTHOE OTKJIOHEHWE. lIpuMepbl NMpUMEHEHHs MaTeMaTU4ECKOIro
OKMJIAHUS, B TOM YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM >XU3HHM. MaremaTudeckoe
OXKHJIaHUEe OWHApHOM clydyallHOW BeNWYUHBI. MaTeMaThuuecKOoe OXKHUJIAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTHyecKoe OKHIAHWE U AUCIEPCUS I€OMETPUYECKOrO U
OMHOMMAJILHOTO PACTIPEETICHHIA.

3aKoH OONBIIMX YUCEN U €ro posib B HayKe, Mpupoje U oodmectse. BriOOpOUHBIii
METOJ UCCIIECAOBAHUMN.

[Ipumepsl HenpepblBHBIX — CilydyaWHbIX BenuduH. [loHsatue o 1uioTHOCTH
pacnipeneneHusa. 3aAadd, MPUBOIAIIME K HOPMalbHOMY pacmpenenceHuto. Ilonarue
O HOPMAJIbHOM PacCIpeEICHUN.
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INPEAMETHBIE PE3YJIBTATbBI

K konity o6yuenus B 10 kiacce 00ydaronuics MojgyqduT CICAYIOMKNE MPeIMETHBIC
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OMepUpoOBaTh TMOHITHSAMHU: CpellHee apu(pMeTUYecKoe, MeauaHa, HaumOoJIblee,
HaWMEHbIIIee 3HaUEHNE, pa3Max MaCCUBA YMCIIOBBIX JTAHHBIX;

OMEepUPOBATh MOHATUIAMU: CITyYAMHBINA SKCIIEPUMEHT (OMBIT) U CIIydyailHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIy4allHOrOo ONbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9alHBIMU COOBITHUSMHU, HAXOIUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3YyUEHHBIX CITyYalHbIX SIKCTIEPUMEHTAX;

HaXOJIuTh U (HOPMYIUPOBATh COOBITHA: TEpPECEUCHHE U OObEIMHEHHE IaHHBIX
COObITHM, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJB30BAaThCS
auarpaMMmamu Jisepa u GopMyJIoi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTICpUPOBATh TOHATHUSMH: YCIOBHAs BEPOATHOCTh, HE3aBUCHUMBIC COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBUiIa YMHOXEHHSA, C IOMOIIbIO JepeBa
CJIIy4alHOTO OIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBWUJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

OTIEpUPOBATh TMOHATUSAMU: WUCIBITAHUE, HE3aBUCUMBIC WUCIIBITAHUS, CEPHSI
UCITBITAHUM, YCIIEX U HEeyJa4a, HAaXOAUTh BEPOSITHOCTHA COOBITUH B CEPUN HE3aBUCUMBIX
UCITBITAaHUH JI0 TIEPBOTO YCIIeXa, HAXOJAUTh BEPOSTHOCTH COOBITUH B CEpUN HUCITBITAHUI
bepnynnu;

OTICpUPOBATh TOHATHSAMH: CIydaliHas BEIMYMWHA, PACIIPEACIICHUE BEPOSTHOCTEH,
JuarpaMMa pacrpeneneHusl.

K xoniry oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHUT CIETYIOIINE MPEIMETHBIC
pE3YJIbTATHI:

CpPaBHMBATH BEPOSTHOCTU 3HAYECHUH CIIyYalHOMN BEJIMYUHBI 110 PACTIPEIEICHUIO WIH
C IOMOIIBIO JUArpamm;

ONEpUpPOBATh MOHATUEM MATEMATHYECKOTO 0XKUIAHMS, IPUBOJINUTH MPUMEPHI, KaK
IPUMEHSAETCS  MaTEMaTU4YECKOE  OXHWJIAHME  CIy4yallHOM  BEJIWYMHBI  HAXOJUTh
MaTeMaTUYECKOEe OKUIaHUE N0 TAHHOMY PaclpeleIeHUIO;

UMETh TPEJCTaBICHHE O 3aKOHE OOJBLINX YHUCE;

UMETh NIPEICTABIEHUE O HOPMAJIBHOM PACIIPEAECICHUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasnena | KosmuecTBo OcHoBHOE cozeprkaHne OcCHOBHBIE BUJIBI JEATEINBHOCTH
(TembI) Kypca 4acoB 00yUaroIMXxcs
IIpencrasiienne TaHHBIX 4 IIpencrasiieHne NaHHBIX C IOMOIIBIO N3Baexkats uHpoOpManuo 13 Tabnuil
Y OIIMCaTEIIbHAsl CTATUCTUKA Tabnui u quarpamm. Cpennee U AxarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IMarpamMMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbIIEe CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoaurtsb oncarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpOB BeiaBuratb, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenenstomux e€ pakropax
Ciy4JaiiHbI€ OIBITHI 3 Cry4daiiHble S5KCTIEPUMEHTHI (OTIBITHI) BuiaensaTe Ha npuMepax cilyyanHble

U CIy4aiiHbIe COOBITHS,
OTIBITBI C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU UCXOJaMU

U CIIy4ailHbI€ COOBITHSI.
DnieMEeHTapHbIE COOBITHUS (MCXOIbI).
BeposiTHOCTB ciiyyaitHOTO COOBITHS.
BeposiTHOCTH cOOBITHII B OTIBITAX

C PaBHOBO3MO>KHBIMU
AJIeMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padbora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIOBHS POBEACHUS
CJIy4YaliHOTO OTIBITA.

Haxoauthb BeposSITHOCTH COOBITHIMA

B OIBITaX C PABHOBO3MOKHBIMU
MCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Oneparuu Hax
COOBITHSIMH, CIIO)KCHUE
BEPOSITHOCTEN

Omneparu HaJ COOBITUSIMMU:
nepeceveHne, 00beTMHEHNE COOBITHIA,
IIPOTHUBOIIOJIOXKHBIE COOBITHSI.
Juarpammel Dinepa. @opmyna
CJIOKEHMS BEPOSATHOCTEN

Hcnmoab3oBaTh 1uarpaMmMsl Jijiepa

U CJIOBECHOE OIHUCAHHUE COOBITHIA

JU1s1 GOPMYJIMPOBKH U U300paKeHUS
O0OBEIMHEHUS U TIEPECEUCHUS COOBITUH.
Pemarts 3agaum ¢ UCNOIb30BaHUEM
(bOpMyJIBI CIIOKEHUS BEPOSTHOCTEH

YcnoBHasI BEpOSITHOCTD,
JIEPEBO CIIY4alHOT'O OTIBITA,
dbopmyIia moaHOM
BEPOSTHOCTHU

1 HE3aBHUCHUMOCTH COOBITHUH

VY cii0BHas BEpOSTHOCTh. Y MHOKEHUE
BEPOSTHOCTEN. [[epeBO CiaydaitHOTro
akcriepumenTa. opmyiia MoJIHOU
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemars 3agaum Ha HaxX0XKICHUE
BEPOSTHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C IIOMOIIBIO I€peBa
CIIy4allHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U 1O OpraHu3aluu
CIIy4allHOTO OMbITa

DnemMeHThl KOMOWHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXkeHus. [lepectanoBkn

u daktopuan. Yucio coueTaHui.
Tpeyronbnuk [lackans. opmyia
o6unoma HeroToHa

HUcnonb30BaTh NpaBUiio YMHOXKEHUS
JUJIS1 TIEPEYUCIIEHUS COOBITUI

B CIIy4alHOM OIIBITE.

Ioab30BaThest popmyion

U TpeyroyibHUKoM Ilackans

JUISL OTIPENIEIICHUS] YHACIIa COUETaHUI

Cepuu nociea0BaTeIbHBIX
HCIIBITAaHUA

bunapHbIi City4yallHBINA OIIBIT
(ucrbITaHueE), ycrex U Heyjaya.
HesaBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUN JI0 IEPBOTO

Pa30uBaTh CI0KHBIE SKCTIEPUMEHTHI
Ha OT/CJIbHBIC UCTIBITAHUS.
OcBanBaTh NOHSITUS . UCIIBITAHUE,
cepusi He3aBUCUMbBIX UCIIBITAHUMN.
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ycnexa. Cepus He3aBUCUMBIX
VCTIbITaHuN bepHyum.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM SJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBHUCUMBIX HUCIIBITAHHN.
Pemiats 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEPUU
WCHBITAaHUN JI0 IEPBOTO yCIIeXa

Y B CEpHSX UCIIBITAHUN bepHyIuH.
N3yuaTs B X01€ NIPAKTHYECKOM
padoThI C UCTIOJIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaiiHbl€ BEJIUYUHBI U
pacrnpeneneHus

Cny4aiiHas BETMYMHA.
Pacnpenenenne BeposiTHOCTEN.
Huarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pacipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaTh NOHATHS: CIIyyalHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacrpeneneHus, [uarpamma
pacnpeneneHus.

IpuBoauTh NpUMeEpHI
pacnpeienieHnid, B TOM YHCIIE
r€OMETPUYECKOT0 U OMHOMHUAILHOTO.
CpaBHuUBATB pacrpeeieHus
CIIyYalHBIX BEJIIMYUH

Haxoaurb 3Ha4eHUs] CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTts U pacno3HaBaTh
reoOMeTPUYECKOe U OMHOMHUAIIBHOE
pacrpeneneHue
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[ToBTOpEHUE, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

OmnmcarenbHasi CTATUCTHKA.
CityyaiiHble ONBITH U BEPOSITHOCTH
CIIy4alHBIX cOOBITHM. Onieparuy Hal
COOBITUSIMH. DJIEMEHTEI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HUCHIBITAaHUHN

IloBTOPATH N3yYeHHOE
U BBICTPaMBAaTh CUCTEMY 3HAaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC

CIIy4alHOUW BEJIMYUHBI

MaTeMaTUYECKOTO 0KUAAHUS
(cTpaxoBanue, JoTepes).
MaremaTH4ecKoe 0KHIAHUE CYMMBI
CIIy4YalHbIX BEJIMYMH.
MatemaTiudeckoe 0KuJaHue
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHui

HanmeHnoBanue pasnena  |KosmuecTBo OcHoBHOE cozepKkaHne OcCHOBHBIE BUJIBI JEATENBHOCTH
(TemnI) Kypca 4acoB 00yJaroIMXCcs
MaremaTnyeckoe 0)KUIaHue 4 [Ipumepbl TpUMEHEHNS OcBauBaTth NOHATUE MATEMATUYECKOTO

0KUJAHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
IIPUMEHEHUS MATEMATUYECKOTO
OKHJIaHUsA. Berancimars
MaTeMaTUYECKOE 0XKUIJAHUE.
Hcnoab3oBaTh NOHATHE
MaTeMaTUYECKOTO OKUJIAHUS U ETO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoauTh 110 u3BeCTHBIM (pOopMysiam
MaTeMaTUYECKOE 0KUIJAHNUE CYMMBI
CIIy4YalHbIX BEJIMYMH.

HaxoauTs 1o u3BecTHbIM (hopmyiaMm
MAaTEMATUYECKUE OKUAAHUS CITyYalHbIX
BEJINYMH, UMEIOINX T€OMETPUIECKOE

1 OMHOMHUAIILHOE pacIpeiesIeHUs
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Jucnepcus 1 CTaHIApTHOE
OTKJIOHCHUE CIIy4YalHOU
BEJINYHHBI

Jlucnepcus U cTaHIapTHOE
OTKJIOHEHUE. Jlucnepcun
reOMETPUUYECKOTO 1 OMHOMHAIILHOTO
pacrnpeeneHusl.

[IpakTrnueckas padbora

C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0IHIL

OcBauBaTh NOHATHS: JUCTIEPCHS,
CTaHJAapTHOE OTKJIOHEHHE CITy4alHON
BEJTUYMHBI.

HaxoauTs aucnepcuio

0 pacIpeiesICHUIO.

HaxoanTh 110 n3BeCTHBIM (popMyTam
JUCIIEPCUI0 TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO pacupeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKOU
paboTHI C UCTIOIB30BAaHUEM
AIEKTPOHHBIX TAOIHI]

3aK0H OOJIBIIINX YHUCEI

3akoH Oosbiux urcesn. BeiOopouHsiii
METOJ UCCIICAOBAHUIA.

[IpakTrueckas pabota

C UCITOJTH30BaHUEM DJICKTPOHHBIX
Ta0JIuIL

3HAKOMMTBCS C BBIOOPOYHBIM METOJOM
MCCJIEI0BAHMS COBOKYTTHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C MCIOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHU

HenpepsiBHBIE CiTyyaliHbIE
BEJIMYMHBI (pacrpeaeseHus)

[Ipumepsl HENPEPBHIBHBIX CIIyYalHBIX
BeJIMYMH. DYHKIHUS TIOTHOCTH
pacnpenenenus. PaBHoMepHOe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTth NOHATH: HENIPEPBIBHAS
ClIy4yaiiHasl BEJIMYMHA, HEMIPEPHIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSATHOCTH.

IIpuBoaUTH NNpUMEPHI HENPEPHIBHBIX
CIIyYalHBbIX BEJINYMH.
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Haxoautb BepOsSTHOCTH COOBITUIA
0 TAHHOW (PYHKITUH TUIOTHOCTH, B TOM
YK CJIe PABHOMEPHOTO paclpeieICHUS

HopwmanbsHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMaIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenenuto. OyHKIUS pacnpeeneHue.
IUIOTHOCTU ¥ CBOKMCTBA HOPMAJIbHOTO Bb1es1Th 110 ONUMCAHUIO CITy4aiHbIe
pacnpeeseHusl. BEJIMUMHBI, pacrpeenEéHHbIe
[TpakTrueckas paboTa 10 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX IIpuBoauTsL NpUMepHI 331124,
TabIUIL NPUBOJAIINX K HOPMaJIbHOMY
pacnpeaenennio. Haxoautes yncioBbie
XapaKTePUCTUKU HOPMAJIbLHOTO
pacmpezesieHus 0 U3BECTHBIM
dbopmynam.
Pemarp 3a1aun, CBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeneneHnii, B TOM YHCIIE
C UCTIOJTb30BAaHUEM DJICKTPOHHBIX
TaOJINII
[ToBTOpEHUE, 00001IEHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSATH U3yUEHHOE U BHICTPAUBATh

U CUCTEMAaTH3aIus 3HAHUN

Ta0JHIl U TUarpaMm, OmucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCJIEHHE BEPOSTHOCTEH COOBITHIA

CUCTEMY 3HAHUHI
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C MpUMEHEeHHEM (HOopMyT

U rpagIuecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpaMma Diiiiepa), ciryyaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUTAHUE
CIIy4allHOW BEJIMYMHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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