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Pabouas mporpamma 1o y4yeOHOMY mnpenmery «MareMaTukay
(6a3oBBIN ypoBeHB) (peameTHas objacTh «MaremaTuka U UHPOPMATHKa») BKIHOYAET
MOSICHUTEINIbHYIO 3alMCKY, COJep>KaHue 00yUeHUs, TUNIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IPOrpaMMbl 10 MaTeMaTHKe, TeMAaTHYEeCKOe TUTAaHMPOBaHUE, MepeueHb (KoaudukaTop)
pacnpeliesIeHHbIX IO KJIaccaM MpOBEpsSEeMbIX TpeOOBaHUU K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEAHETO OOIIEr0 00pa3oBaHUs U AJIEMEHTOB
COJIepKaHMsI MO0 MaTeMaTUKe, NepedeHb (KOAU(PHUKATOp) MpOBEpSEMbIX TpeOOBaHUMI
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTENIbHOM MPOrpamMMbl CPETHEro OOIIero
0o0pa3oBaHus U JIEMEHTOB COJEpP>KaHUS 110 MaTEMAaTHKeE.

[losicHuTeNnbHAS 3aMKCKa OTpa)KaeT OOLIUE LU U 3a/1a4yd U3yYEeHHs] MAaTEMaTUKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ H3YYEHHIO O0ydYaroluMUCH,
MECTO B CTPYKType ydeOHOro IUlaHa, a TakKe MOAXOAbl K OTOOpY CoJep KaHus,
K OTIPEICNICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

Copepxanue 00y4yeHUsI PpaCKpbIBaeT COJEp)KaTelbHbIE JIMHUU, KOTOpHIC
npeaaraloTes i 0053aTeNbHOTO M3YYEHHUS! B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
o011iero oopazoBaHusl.

[Inanupyembie pe3yiabTaThl OCBOCHHUS MPOTpaMMbl MO MaTEMaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE PE3yJIbTaThl 3a BECh MEpPHOJ OOYy4YeHHS Ha YpOBHE
cpemHero o6mero oOpa3oBaHMs, a Takke MPEAMETHBIE JOCTHKEHHs 00yJaroImerocs
3a KaXKJIbIH TOJ1 00y4eHUS

MMOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o MaremMaTHKE Ha YpOBHE CpelHero oOiiero oOpa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c y4eToM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH,
NPEABSIBISIEMBIX K MaTEMAaTHYECKOMY OOpa30BaHMIO, W TPAAMUIMN POCCUMCKOTO
oOpa3zoBanus. Peanuzanus mnporpaMMbl MO MaTeMaTUKE OOECNEYMBAET OBJAJICHUE
KJIFOYEBBIMA ~ KOMIIETEHUUSIMU,  COCTABJISIIOIIMMHU ~ OCHOBY  JJISI  CaMOpa3BUTHUSA
U HEMpepbIBHOTO OOpa30BaHHUs, LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JIMYHOCTHOIO
Y TI03HABATEILHOTO Pa3BUTHUS JIMYHOCTH 00YUAIOIINXCS.

B nporpamMme mo MareMatuke y4TEHBI HUJeW M MojokeHus KoHuenuu pa3BUTHS
MaTeMaTH4ecKoro oopazoBanus B Poccuiickoit @eneparun. B cooTBeTCTBHM ¢ Ha3BaHHEM
KOHIIENIMN, MaTeMaTUYeCKoe OOpa3oBaHHE [OJDKHO, B YACTHOCTH, MPEIOCTABIATH
KaXJIOMY 00YyYaromeMycss BO3MOKHOCTh JIOCTHKEHHUSI YPOBHS MaTeMaTUYECKUX 3HAHUM,
HEOOXOAMMOTO JJIsl JallbHEHIIeH ycrenHon ®Ku3Hu B oouiectBe. VIMEHHO Ha perieHue
ATOM 3a/1a4yM HalleJIeHa MPorpaMma Mo MaTeMaTruke 0a30BOTO YPOBHSI.

B snoxy mudpoBoil TpaHchopmanuu Bcex cdep YeIOBEUECKOW AeITeNbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM ©0e3  0a30Boii
MaTeMaTUYECKOU MOATOTOBKH. YK€ B IIKOJIE MATEMATHKA CIY>KUT OMOPHBIM MPEIMETOM
ISl U3YYEHUs CMEXKHBIX JHCHUIUIMH, a B JKM3HA IIOCJIE€ IIKOJbl pPEATbHOU
HEOOXOAMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHuE, UTO TPEOyeT MOTHOLECHHON
0a30BoOil 001IE00pa30BATEIBHON TMOATOTOBKM, B TOM YHCIE W MaTEMaTHYECKOM.
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D10 00YyCIIOBIEHO TE€M, YTO B HAIUM JHHU PACTET YMCIIO CHELHAIBHOCTEH, CBS3aHHBIX
C HETOCPE/ICTBEHHBIM MPUMEHEHHEM MAaTeMAaTUKU: U B chepe SKOHOMUKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 001aCTsIX, U JJaXke B TYMaHUTapHBIX cepax. Takum o6pazom, Kpyr
oOydaronmxcs, [Js KOTOpPbIX MaTéMaTHKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCS.

[IpakTueckas MOJIE3HOCTh MAaTEMATHKH OOYCJIOBJIEHA TE€M, YTO €€ MPEeAMETOM
ABJIAIOTCS (yHAAMEHTaIbHBIE CTPYKTYPhI HAIIETO MHUPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOILIECHUSA OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OMbITE, JIO JIOCTAaTOYHO CJIOKHBIX, HEOOXOJIMMBIX JUIsl Pa3BUTUS  HAYYHBIX
U TEXHOJIOTUYECKHX HUJeH. be3 KOHKpETHBIX MaTeMaTHYECKUX 3HAHUU 3aTpyIHEHO
MOHMMAaHUE NPUHLMUIIOB YCTPOMCTBA W HCHOJIb30BAaHHUS COBPEMEHHOW TEXHUKH,
BOCIIpUSITUE M HMHTEpPOpETalusi pa3HOOOpa3HOM COLUANbHOM, HKOHOMUYECKOM,
NOJIMTUYECKON  MH(opManuu, Manod3(p@PexkTuBHA IOBCEIHEBHAs  IMpaKTHYECKas
nesTenbHocTh. KaxkioMy 4enoBeKy B CBOEH KM3HU MPUXOAUTCS BBIMOIHATH JOCTATOYHO
CJIOHBI€ PACUEThl U COCTABJISITH HECIOKHBIC AJITOPUTMBI, HAXOUTh HYKHbIE (DOPMYJIBI
U TIPUMEHATHb WX, BIAJIETh MPAKTUYECKUMHU MpHUEMaMU T€OMETPUUYECKUX H3MEpPEHUMN
U TOCTPOEHUH, YUTaTh WH(OpPMALMIO, MPEACTABICHHYIO B BUAY TaOJWL, JUarpaMm
U TpauKoB, KUTh B YCIOBUAX HEOMPEICICHHOCTH U IOHUMATh BEPOATHOCTHBIN
XapakTep CiIy4yalHbIX COOBITHH.

OOHOBPEMEHHO C paclIMpeHHueM cep MPUMEHEHHS] MaTEMAaTUKH B COBPEMEHHOM
oOmiecTBe Bce 0OoJiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUM CTWJIb MBIIUICHUS,
NPOSBIIAIONIMICS B OINpENEICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiecce u3zydeHus
MaTE€MaTUKU B apceHall MPHEMOB U METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAKOTCA MHAYKLMS U JAeyKUUs, 0000IIeHHe U KOHKPETU3aIUsl, aHAJIU3 U
CUHTE3, KiIacCU(UKalMsg U CUCTEeMaTu3aius, adcTparupoBanue U aHajorusi. OObEeKThI
MaTEMaTUYECKUX YMO3aKIIOUEHUN, TMpaBuila HMX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKHUX  TOCTPOEHHH,  CHOCOOCTBYIOT  BBIpAaOOTKE  YMEHHUS
dbopmynrpoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYKJICHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MbllIeHne. MaremMaruke NpuHaUIeKUT BeAylas pojib B OpMUPOBAHUU
AITOPUTMUYECKOM KOMIIOHEHThI MBIIUIEHUSI M BOCIHUTAHUM YMEHUW JEiCTBOBATH
M0 33/JIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATHh HOBEIE.
B mpomecce pemenus 3amad — OCHOBHOM Y4YeOHOW JEATETLHOCTH Ha ypoOKax
MaTE€MaTHUKHU — Pa3BUBAIOTCS TBOPUECKAsk U MPUKIIAJHAS CTOPOHBI MBILIJICHUS.

OOyueHue maTeMaTHKe JaeT BO3MOKHOCTh Pa3BUBATh Y OOYYalOIIUXCS TOYHYIO,
palMOHANIBHYI0 M MH(QOPMATUBHYIO pe4b, YMEHHE OTOMpaTh HamboJiee MOIXOSIIne
SI3BIKOBBIC, CHMBOJIMYECKHE, TpaduuecKkwe CpeICcTBa IS BBIPAKCHUS CYXKICHHM
Y HarJISJIHOTO UX MPEACTaBICHUS.

HeobxomuMpIM KOMITOHEHTOM OOIE KyJIbTyphl B COBPEMEHHOM TOJIKOBAHHH
ABJIIETCS 0011Iee 3HAKOMCTBO C METOIaMH MTO3HAHUSI ICHCTBUTEIBLHOCTH, IPEACTABICHUE
0 TMpeaMeTre W METOJE€ MaTeMaTHK{, €ro OTJIMYMS OT METOJIOB E€CTECTBEHHBIX
U TYMaHUTApHbIX HayK, 00 OCOOEHHOCTSX MPUMEHEHHUs MaTeMaTUKW [JIsl PEIICHUS
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Hay4YHBIX U MPUKIAJAHBIX 3a/1a4. TakuM 00pa3om, MaTeMaTH4ecKoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B JOPMUPOBAHUE OOIIEH KyIbTYPHI YEIOBEKA.

N3yyenne MareMaTWKH CIOCOOCTBYET ACTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KpPacoTbl M M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM, BOCIPHUSITHIO
reOMETPUYECKUX (GOPM, YCBOCHHUIO UAEH CUMMETPHH.

[TpuoputeTHpiMu 1IeTsIMH 00yueHus MatemaTuke B 10—11 kimaccax Ha 6a3oBoM
YPOBHE SBJISIOTCS:

dbopMUpOBaHNE IEHTPATBHBIX MATEMATHYCCKUX TMOHATHNA (YHCIIO, BEJIMYWHA,
reoMerpuueckas (Qurypa, mnepeMeHHasi, BEpOSITHOCTb, (YHKIHUs), OOECIeUHBAIONIUX
MIPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUsl 00yUYaIOIINXCS;

MOJBE/ICHUE OOYYalOIIMXCsl Ha JIOCTYMHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY>KaIoIEro Mupa, MOHUMaHUE MATEMaTUKU KaK 4acTh
00111e KyJIbTYPhI UEJIOBEUECTBA,;

pPa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0O0ydYarommumxcs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHHUS,
WHTEpeca K U3yYCHUIO MaTEeMAaTHKH,

dbopmupoBaHue (GYHKIMOHAIBHOW MATEeMAaTHUYECKOM TpaMOTHOCTHU: YMEHHUS
pacro3HaBaTh MaTEMaTHUYECKHUE AaCMEKThl B PEAbHBIX JKU3HEHHBIX CHUTYalMsIX
U TpU W3YYCHUW JAPYTUX YyYEOHBIX TIPEIMETOB, TIPOSBICHHUS 3aBHCHUMOCTEH
U 3aKOHOMEpHOCTeH, ¢GOpMyIHpOBaTH HMX Ha S3bIKE MATEeMaTHKA ¢ CO37aBaTh
MaTeMaTHYECKHEe MOJCIHU, TNPUMEHSATh OCBOCHHBIM MaTeMaTHYECKHM  ammapar
JUISL pEelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATH U OICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHHSAMHU cojepkanus marematuku B 10-11 kjaccax sBisiroTCs:
«Yucna u BbIUMCIEHUS», «Anredpay («Alredpanyeckue BBIPAXKEHUSN», «YpaBHEHUS
U HepaBeHCTBa»), «Hawama  maremarnueckoro — aHanmmzay,  «leomeTpusi»
(«I'eomeTrpuueckue GUryphl U UX CBOMCTBaY, «3MepeHne reoMeTpUYECKUX BETUUUHY),
«BeposSTHOCT, U CTaTUCTUKa». JlaHHBIC JIMHUM PA3BUBAIOTCS MApaJICIBbHO, KaXKias
B COOTBETCTBHUU C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBHUCUMO OJHA OT JPYTOH,
a B TECHOM KOHTAaKTe M B3auMoJehcTBUU. Kpome 3TOro, ux oOBEAUHSET JIOTHYeCKas
COCTaBJIAIONIASI, TPAJUIMOHHO TIPUCYIIAs MaTEeMaTUKE U MPOHU3BIBAIOIIAS BCE
MaTeMaTH4YEeCKHE KypChl U coaiepxkaTteabubie Tuauu. ChopmymupoBanHoe B DI'OC COO
TpeOOBaHUE «BJIAJICHUE METOJAaMH JI0KA3aTeNbCTB, AJITOpPUTMAMU pelIeHUs 3ajad,
yMeHue (GopMyJIUPOBATh OMIPEICIICHHS, AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, POBOIUTH
JTIOKa3aTelIbHbIE PACCYXKJICHUSI B XOJI€ PEIICHUS 3a/au» OTHOCHTCS KO BCEM Y4EOHBIM
KypcaM, a (OpMHUPOBaHUE JIOTMYECKHMX YMEHUM pacrpeenseTcs Mo BCeM TIojaam
00yueHHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

B cootBerctBuu ¢ ®I'OC COO maremaTHka sBISIETCS 00s3aT€IbHBIM MPEIMETOM
Ha JaHHOM YpoBHE oOpazoBanus. [IporpamMmoii mo MaremaTtwke MpexycMaTpUBACTCS
u3ydeHue yudeOHoro mpenmera «MaTemaTHka» B paMKaxX TpeX YYeOHBIX KYpPCOB:
«Anrebpa W Hayajga MaTeMaTUYecKoro aHaiuza», «l['eomerpusi», «BepoaTHOCTh
U CTaTUCTUKa». POPMHUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBISETCS HA MPOTSHKEHUU
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BCEX JIeT OOy4YeHUs Ha YpOBHE CpPEAHETO OOIIero oOpa3oBaHMs, a JIEMEHTHI JIOTHKU
BKJIFOYAIOTCS B COJICp KaHUE BCEX HA3BAHHBIX BBIIIE YUCOHBIX KYPCOB.

OO6mee yncao 4acoB i u3ydeHus mareMaTuku — 340 gacos:
B 10 xmacce — 170 gacoB (5 uacoB B Hepemo), B 11 kimacce — 170 gacos (5 yacos
B HEJIETIIO).
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INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

N3yyenne MareMaTHKUd HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl HANPAaBIICHO
Ha JOCTHMKEHHE OOYy4YalOUMMUCS JHYHOCTHBIX, METalmpeIMETHBIX M MPEIMETHBIX
00pa30BaTENbHBIX PE3yJIbTATOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbpTaTe n3ydyeHus MaTeMaTHKH Ha YPOBHE CPEAHEro oOlliero oOpa3oBaHUs
y oOyuatorerocst 0yayT copMUpoOBaHbI CIAEAYIONINE JTUIYHOCTHBIE PE3YIbTAThI:

1) rpaskaaHCKOr0 BOCTIMTAHMS:

C(OPMHPOBAHHOCTh TPAKIAHCKON MO3MIIMKA OOYYAIOUIETOoCs KaK aKTHBHOTO
¥ OTBETCTBCHHOT'O YJICHA POCCHUHCKOrO OOIISCTBA, MPEICTABICHUE O MAaTEMATUYCCKHX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP, SIBICHHUM, IPOIEAYP IPAKIAHCKOTO
ob1recTBa (BBIOOPBI, ONPOCHI M JIPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLUATBHBIMU
WHCTUTYTaMH B COOTBETCTBUH C MX (PYHKIIUSIMH M Ha3HAYCHUECM;

2) MaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUMCKOM  TIpaKAaHCKOW HUJACHTUYHOCTH, YBAKCHUS
K MPOIUIOMY W HACTOAIIEMY POCCUUCKOWM MaT€MaTUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCUMCKOW MATEMATUYECKOM IIKOJIbI,
WCIIOJIb30BaHUE ATUX JOCTHKEHUHN B IPYTUX HAYKaX, TEXHOJIOTHUAX, Chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHHA:

OCO3HaHWE JYXOBHBIX ILIEHHOCTEH POCCHUUCKOrO0 Haponaa, Cc(HOpMUPOBAHHOCTh
HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTO TOBEJCHHMS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUU HAyKH M JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO
BKJI3JIa B IOCTPOCHHUE YCTOWYMBOTO OYyIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas OSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEIICHUH, PACCYXKICHHUM, BOCIPUUMUYHUBOCTDH
K MaTEMaTHUYE€CKHUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3nyecKoro BOCHUTAHUS:

c(OpMUPOBAHHOCTh YMEHHUS TPUMCHSATH MaTeMaTHUECKHWE 3HAHUS B HMHTEpecax
3m0poBoro u Oe3omacHOro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO  (370POBOE TMHTAaHHWE, COAJAHCHPOBAHHBIM PEKUM 3aHATHH M OTABIXA,
peryisipHasi pu3nUecKkasi akTUBHOCTh), (U3NIECKOE COBEPIIICHCTBOBAHUE TTPH 3aHIATHIX
CIIOPTHUBHO-03/I0POBUTEIILHON JIEATSIIBHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHUS:
TOTOBHOCTh K TPY/AY, OCO3HAHHE I[CHHOCTH TPYIOJIOOUs, MHTEPEC K Pa3InYHBIM
chepam mpodecCHOHANBEHON JEATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U ee
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MPWIOKEHUSIMA, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymel mpodeccun
U pEaln30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTH4eCcKOMYy OOpa30BaHHUIO U caMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HH,
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a]a4 MATEeMaTUUYECKOU
HAIPaBJICHHOCTH;

7) 3K0JIOTNYeCKOT0 BOCITATAHMS:

c(OpPMHUPOBAHHOCTH IKOJIOTUYECCKOH KYJIBTYpPbI, IOHUMAHUE BIIMSHHS COIMAILHO-
IKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHOMN M COITUAIBHOMN CpPEIbl, OCO3HAHHE
r100aTbHOTO  XapakTepa HSKOJOTHYECKHX MpoOJieM, OpUEHTAlMs Ha MPUMCHEHHE
MaTEeMaTHYECKUX 3HAHWW JUIS peIIeHHS 3aJad B OOJIACTH OKPYKAIOMICH CpeIbl,
IUTAHUPOBAHKME TOCTYIKOB M OIICHKH X BO3MOXKHBIX MOCJICICTBUN IS OKpPYKaroIek
CpeIbL;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOW NMPAKTUKU, TOHMMAaHHUE MaTEeMAaTHUYECKON HayKu Kak
cepbl 4ETOBEYECKOM IEATENIbHOCTH, 3TAMIOB €€ Pa3BUTUS U 3HAYUMOCTHU JJIs Pa3BUTHUS
LIVMBWIN3ALMM, OBJIAJCHHUE SI3BIKOM MATEMATUKA M MaTEMaTUYeCKOW KyJIbTYpOH
KaK  CPEICTBOM  IIO3HAHMS  MHUpPA, TOTOBHOCTb  OCYUIECTBISATb  IMPOEKTHYIO
Y UCCIIEN0BATENBCKYIO €S TENBHOCTD NHANBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOSHHUS MpOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpaszoBaHusi y oOydaromierocsi 0yayT chopMUpPOBaHbl METaNpPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPU3YIOIINECs] OBIAJCHUEM YHUBEPCAIBLHBIMU IMO3HABATEIbHBIMU JICUCTBUSIMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMM  JCHCTBUSAMH U YHHBEPCAIbHBIMU
PETYISATUBHBIMU JCHCTBUSMU.

Ilo3HaBaTeJIbHBIE YHHUBECPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ
ba3oBrble 1oruyeckue JeHCTBUA:

BBISIBIIATH W XAPAKTEPU30BATH CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKHUX
00BEKTOB, MOHATUH, OTHOIICHHH MEXIy MOHATUAMH, (OPMYIHPOBATH OMpEIEICHUS
NOHATUH, YyCTaHaBIMBATh CYIIECTBEHHBIM MpU3HAK KiacCU(PUKALKUKA, OCHOBaHUS
JUTst 0000ILEHUs U CPABHEHUSI, KPUTEPUH MPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATH, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTPULIATENbHBIE, €IUHUYHBIE, YACTHBIC U 00ILKE, YCIOBHBIE;

BBIABJIATH MAaTEMaTHMYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHS
B (Qaxrtax, JaHHBIX, HaOJIONEHUSAX U YTBEPXKICHUAX, MpeniaraTb KpUTEPUU
JUISL BBISIBIICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUYMH;

JIEaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3AKJIKOYEHUN, YMO3AKIIOUEHNHN 110 aHAJIOTHH;
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MPOBOJUTH CAaMOCTOSATEIBHO JOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUN
(mpsiMble W OT NPOTHUBHOTO), BBICTPAMBATh APTYMEHTALMIO, MPHUBOJUTH TMPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pelleHus yueOHOM 3amaun (CpaBHHBATh HECKOJIBKO BAPHAHTOB
pelieHusi, BbIOMpaTh Hanbosiee MOAXOAAIINN C YUYETOM CaMOCTOSITENIbHO BBIIECTICHHBIX
KPUTEPHEB).

Ba3oBble ucciaenoBaregabcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KAk HCCIIENOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUS,
dbopmyupoBaTh BOMPOCH], (PMKCUPYIOIIME MPOTUBOpPEUUE, MPOOJIEeMy, YCTaHABIMBATH
HMCKOMOE€ M JJaHHOE, OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEI0BAHUE
[0 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTEMaTHYECKOTO OOBEKTa, SBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXy 00bEKTaMu, IBICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (hOopMynHpoBaTh OOOOIIEHUS] W BBIBOALI MO pe3yJbTaTam
MPOBEJICHHOTO HAOJIOJEHUS, UCCIEAOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTAaTOB, BEIBOJIOB U 000OIICHUH;

IPOTHO3UPOBATh BO3MOKHOE  pa3BUTHE TIpoliecca, a TakKe BbIJIBUTATh
MPEATNOJIOAKEHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanmeii:

BBISBIIATH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETA Ha BOIIPOC
U TS pEIICHMS 3a/1a49H;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIM3HPOBATH,
CHUCTEMAaTU3UPOBATh W WHTEPIPETUPOBATh MHPOPMAILIUIO PA3IMYHBIX BHJIOB U (HopM
MIPEICTABIICHHUS,

CTPYKTYpUpOBaTh HH(OpPMAIMIO, TPEACTABIATh €€ B pasIuyHbIX (opmax,
WJUTIOCTPUPOBATH TpaPuIecKy;

OIICHMBATh HAJS)KHOCTh MH(POPMAIMH IO CaMOCTOSITEIbHO CHOPMYIHMPOBAHHBIM
KpUTEPHSIM, CHOPMYITUPOBAHHBIM CaMOCTOSTEIHHO.

KoMMyHHKATHUBHBIE YHUBEPCAJbHBbIE Y4eOHbIE 1eHCTBUSA
O0menne:

BOCIIPHUHUMATh W (HOPMYTUPOBATH CYXKICHUS B COOTBETCTBUM C YCIOBHUSMHU
U LIETSIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS MO X0y PEIICHUS 3aJaui, KOMMEHTHUPOBAThH
TIOJTYYCHHBIN Pe3yJIbTaT;

B XOJ¢ OOCYKICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMBI,
po0JIeMBl, pelIaeMoil 3aJ1auu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC Ha TOWCK pEIICHUS,
COTIOCTABIISITh CBOM CYXICHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JIMAJora,
0OHapYy>KMBaTh Pa3IMuMe U CXOACTBO MO3UIIMNA, B KOPPEKTHOU (hopme GopMyInpoBaTh
pa3HOTIJIacHsl, CBOM BO3PaKCHHSI,;
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MPEACTABIATh PE3YJbTAaThl PELICHUs 3aJa4d, DKCIIEPUMEHTA, WCCIIEIOBAaHMS,
NPOEKTa, CaMOCTOSATEIbHO BBIOMpAaTh (HOpMAaT BBICTYIUIGHHS C YYE€TOM 3a/aa4y
IpE3eHTAlU U 0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIEC AeiCTBUSA
CaMoopraHm.aumI:

COCTaBJATH IIAH, aJITOPUTM PCHICHUA 3a/1a1u, BBI6I/IpaTB CI1ocoo PEIICHUA C YICTOM
UMEIOIIUXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTHpPOBAaTh
U KOPPEKTUPOBATh BapUAHThI PEIICHUM C y4eTOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, 3MOLIMOHAIbHBIH HHTEJJIEKT:

BJaJIeTh HaBbIKAMM I103HABATEIBHON pPE(PIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
NEHCTBUM W MBICIUTEIBHBIX IPOLECCOB, MX pE3yJbTAaTOB, BJIAAETh CIIOCOOaAMU
CaMOINPOBEPKH, CAMOKOHTPOJS IIpoliecca M pe3yjbpTaTa pPEIICHHS MaTeMaTH4YEeCKOU
3a]1aui;

MPENBUAETh TPYAHOCTHU, KOTOpPbIE MOIYT BO3HUKHYTh IpPH PEIICHHH 3a/1ayH,
BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yibTaTa LENH U YCIOBUSAM, OOBSCHATH MPUYHHBI
JOCTHKEHUSI WM HEJJOCTHXKEHUS PE3YJIbTATOB IEATEIbHOCTH, HAXOUTh OLUMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eITEIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh NPEUMYIIECTBA KOMAaHIHON U MHANBUIYATbHON pabOThI
Opy pElIeHHH YYeOHBIX 3a7a4y, OPUHUMATh 1eJb COBMECTHOM JIEATEIbHOCTH,
IUIAaHUPOBAaTh OPTraHU3alMI0 COBMECTHOW paloThl, pacmpelneisTb BHIbI padoT,
JIOTOBapUBAThCS, OOCYXXIaTh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJILKUX JIIOCH;

y4acTBOBaTh B TpYNNoOBbIX ¢opMax padboTel (0oOcCyXaeHHs, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbI» U UHBIE), BBITIOJHATH CBOIO YacTh padOTHI U KOOPAUHUPOBATH CBOU
JNEUCTBUS C APYTHUMH YICHAMH KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMIA
OPOAYKT IO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE PE3yNbTAThl OCBOCHUS MPOTPAMMbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEIHEro OOIIero o0pa3zoBaHus MPEACTABICHBI IO rojlaM 00yYeHUs
B paMKax OTJIENbHBIX Y4YEOHBIX KypCOB B COOTBETCTBYIOIIMX pa3lienax MpOoTrpaMMbl
110 MaTEMAaTHKE.
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PABOYAS IMTPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHAA 3AIITMCKA

VY4eOHblil Kypc «Anrebpa u Hayaa MaTEMaTHUYECKOTO aHAIN3a» SIBISIETCS OJHUM
u3 HamOoJiee 3HAYUMBIX B TMPOrpaMMeE CPEAHEro 00IIero oOpa3oBaHUs, MOCKOJBKY,
C OJTHOM CTOPOHBI, OH O0ECIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y i HU3y4YeHUs BcCeX
€CTECTBEHHO-HAyUYHbIX KypCOB, a C JpYroil CTOpOHBI, (OPMHUPYET JIOTHUECKOE
U a0CTpakTHOE MBIIUICEHHE O0yYarouuxcsi Ha ypOBHE, HEOOXOIMMOM JUIsl OCBOCHHUSA
y4€OHBIX KypcOB MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH. B pamkax
ydueOHOro Kypca «AnreOpa M Hauyajga MaTeMaTHYECKOTO aHalIW3a» O00ydaroliuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpast (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTeMaTU4YecKo opme.

VY4eOnblii Kypc anreOpbl M Havall MATEMaTHYECKOTO aHaIN3a 3aKJIa/IbIBa€T OCHOBY
JUISl  YCTICIIIHOTO OBJIAJICHUS] 3aKOHAaMH (DU3HWKH, XWUMHH, OWOJIOTHH, TOHWMAaHHS
OCHOBHBIX  TCHJICHIIMA OSKOHOMHKH ¥  OOIICCTBEHHOW  KU3HH,  ITO3BOJISICT
OpHEHTHUPOBATHCSI B COBPEMEHHBIX IMQPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh MX B IOBCEIHEBHON JXKM3HH. B TOXXe Bpems OBIajcHUE
aO0CTPaKTHBIMU M JIOTUYECKH CTPOTMMU MATEMAaTHYECKUMHU KOHCTPYKIIUSMH Pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH YTBEPXKICHUA,
UCIIOJIB30BaTh O0O0OIIEHHE U KOHKpETU3aluioo, a0CTparupoBaHUE U aHAJOTHIO,
dbopMHpYyET KpeaTUBHOE U KPUTHIECKOE MBITIICHHE. B X011 n3y4eHus aireOphbl 1 Havas
MaTEMaTUYECKOT0 aHaIM3a Ha YPOBHE CPEIHEro OOIIero 0O0pa3oBaHUs OOYYAIOIIMECS
MOJIY4alOT HOBBIN OMBIT PEUICHUS] MPUKIAIHBIX 33/1ad, CAMOCTOSTEIBHOTO MOCTPOCHHUS
MaTEMaTUYECKUX MOJIENICH pealbHbIX CHUTYyallud W WHTEPHpPETAlUU TOTYYECHHBIX
pElIeHH, 3HAKOMSITCS ¢ MPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HAyKe ¥ B UCKYCCTBE, C BBIIAIOIIMMHUCST MATEMAaTHIECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIli Kypc anreOpbl W HaYaJl MaTEMAaTHUYeCKOro aHaimu3a o0Jazaer
3HAYUTEIFHBIM BOCIUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIM peanu3yeTcss Kak dYepe3
y4eOHBIN MaTepua, crnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TaK
U depe3 crneuuduky ydeOHOH HeATENbHOCTH, TPEOYIOIEeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, TPOAOJIKUTCIBPHOW KOHIICHTPAllUM BHUMAaHUS W OTBETCTBEHHOCTH
3a NIOJIyYEHHBIN pe3yibTar.

B ocHoBe merommku oOydenusi anreOpe W HavallaM MaTEMaTUYeCKOTo aHaIn3a
JICKUT JEATETbHOCTHBIA MPUHIUIT O0OYUEeHHUS.

B cTpykType nporpaMMmsl o anredpe U Hayajaam aHajiu3a BhIACISIOTCS CIEAYIOIne
coliepKaTeNbHO-METOIMYeCKHe JUHUM: «Yucna u  BblUMCIEHUA», «DyHKIUU
u Tpadukmy, «YpaBHEHUS W HEpaBeHCTBa», «Hadasa mMaTreMaTHYecKOTro aHam3ay,
«MHOXecTBa ® JIOTMKa». Bce OCHOBHBIC COIEPKATEIHHO-METOIUYCCKUAE JIMHUH
U3y4aloTCsd HAa TNPOTSDKEHUH JBYX JIeT OOy4YeHHMs] Ha YpPOBHE CpPEIHEro oOIIero
00pa30BaHUsA, €CTECTBEHHO JOMOJHSISA APYr Ipyra M MOCTETIEHHO HACHIIIAsACh HOBBIMU
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TeMaMUu U pasnenamu. JlaHHBIM yuyeOHBIN Kypce SIBISETCS MHTErPATUBHBIM, MOCKOJIBKY
o0beMHseT B cebe coaepikaHne HECKOJIbKUX MAaTeMaTHYeCKUX AUCLMIUINH: anredpa,
TPUTOHOMETPUS, MAaTEMATUYECKUI aHAJIN3, TEOPUS MHOXECTB U Jipyrue. [lo mepe Toro
Kak oOydyaromuecs OBJaJEBalOT BCE Ooyiee MIMPOKUM MaTEMaTHUYECKUM aIlaparoM,
y HHUX T[OCJIEI0BaTeIbHO (OPMUPYETCS M COBEPLUCHCTBYETCS YMEHHE CTPOUTH
MaTEMAaTUYECKYIO MO/JIEJIb peasibHOM CUTYyalluH, IPUMEHATH 3HaHUA,
noJlyuyeHHbIEe B Y4eOHOM Kypce «AnreOpa M Hadajla MaTeMAaTUYECKOTO aHaJH3ay,
JUIS PEIICHUsI CaMOCTOSTENbHO CHOPMYIMPOBAHHON MaTEMaTHUECKOW 3aJaud, a 3aTeM
UHTEPIPETUPOBATH MOTyUYECHHBIN PEe3yIbTaT.

CopepxarenpHo-MeTOAMYECKass JHUHUA «Yucaa M BBIYMCICHUS» 3aBEpIIACT
dbopMupoBaHHE HABBHIKOB HCIOJIB30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO
HAyaTO Ha YpPOBHE OCHOBHOro o0miero oOpaszoBaHus. Ha ypoBHe cpeanero oOriero
o0Opa3oBaHus 0c000€ BHUMaHHUE yAeIseTcs: POPMUPOBAHUIO IPOYHBIX BEIYHCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIOMIMX B ce0s HCMOJNBb30BaHHWE pa3iIMYHbIX (opMm 3ammcu
JEMCTBUTEIBHOTO YHCIIA, YMEHUE PAIlMOHAIbHO BBINOJIHATH JACUCTBHS C HUMH, JIE€NATh
NPUKUJIKY, OLEHUBATh pe3ysbraT. O0yyaromuecs: Moay4yaroT HABBIKM MPUOIMKEHHBIX
BBIUMCJICHUH, BBIIIOJHEHUS AEMCTBUI C YUCIIaMH, 3allUCaHHBIMU B CTaHAAPTHOU (popme,
UCTIOJIb30BaHUSI MATEMATHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKCHHIA.

ConeprkatenbHas JIMHUSA «YPABHEHUSI U HEPABEHCTBA» PEaM3yeTcs Ha NMPOTSHKEHUN
BCET0 OOYy4EHUs Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus, MOCKOJIBKY B KOKIOM pas3zese
OporpaMMbl  MPEIYCMOTPEHO PELIEHHWE COOTBETCTBYIOIMX 3amad. OOyuarommecs
OBJIAJICBAIOT PA3TMYHBIMU METOAMH PEICHUS IENbIX, PalMOHANIBHBIX, UPPAMOHATHHBIX,
MOKAa3aTeNbHBIX, JIOTAPHU(PMUIECKIX U TPUTOHOMETPUYECKUX yYPaBHEHUH, HEPABEHCTB U MX
cucteM. [lomydeHHble YMEHHS WCIIONB3YIOTCS MPU UCCICAOBAHMU (YHKIMHA C TTOMOIIBIO
NPOW3BOJHOM, peIeHNH MpPUKIaJHBIX 3aJad M 3a7ad Ha HaXOXJIEHHWE HauOOJIbLINX
¥ HAMMEHBIIMX 3HaueHUH QyHKIMH. [[aHHast coqeprkaTenbHast IMHUS BKITIOUAET B ce0s1 TaKKe
(dbopMHpOBaHUE YMEHHMI BBINOJIHATH pacyeTbl Mo ¢GopMmyliam, NpeoOpa3oBaHUs IEJbIX,
palMOHATIBHBIX, HPPAIMOHAIGHBIX M TPUTOHOMETPUYECKHX BBIPAKCHUH, a TaKke
BBIPKXEHUI, COACPIKAIINX CTENEHH U Jiorapu(Mbl. biaromapst u3ydeHuro anredpandeckoro
Marepuajia TPOUCXOIUT JalIbHEWIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPaKTHOTO
MBIIUICHAS 00y4Yarommxcsi, (GOPMHUPYIOTCS HABBIKK JCAYKTUBHBIX PACCYXKICHUM, PaOOThI
C CHMBOJIBHBIMU (popMaMu, TPEACTAaBICHUS 3aKOHOMEPHOCTEW W 3aBUCUMOCTEH B BHUJIE
paBEeHCTB U HepaBeHCTB. AireOpa npeanaraet 3pGEeKTUBHbIE UHCTPYMEHTBI JIJIsl PEIICHUS
NPaKTUYECKMX M  €CTeCTBEHHO-HAyYHBIX 33/1a4, HArJISIHO JEMOHCTPHPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAyKU.

CopepxarenpHo-MeTOauYecKass JuHUsA  «DyHKUMH U©  TpapuKu»  TECHO
HEPEIIETaeTCsl C APYTUMHU JMHUSAMHU y4EeOHOTO Kypca, MMOCKOJIbKY B KaKOM-TO CMBICIIE
33JaeT  IOCJEJOBATEIbHOCTh  M3yueHUs  Mmarepuana. [3yueHue  CTENeHHOM,
MOKa3aTeNbHOM, JIOTapu(PMHUUECKOH M TPUTOHOMETPUUYECKUX (DYHKIMA, MUX CBOWCTB
U TpapuKOB, HCIOJNb30BaHME (PYHKUMN A1 pelIeHus 3ajad M3 JIPYruX Yy4eOHBIX
IPEIMETOB U PEajbHOM JKM3HU TECHO CBS3aHO KAK C MAaT€MaTHYECKUM aHAJIM30M, TaK
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U C pelieHueM ypaBHEHMH W HepaBeHCTB. [Ipu »Tom 0o0JibllloOe BHUMAHHUE YAENSETCS
GbopMUPOBaHUIO YMEHHUS BbIpakaTb (OpPMyJaMH 3aBUCHUMOCTH MEXIY Pa3IMYHBIMU
BEJIMUYMHAMH, MCCIICIOBATh IOJyYeHHbIC (YHKIIMH, CTPOUTh UX Tpaduku. Matepuan
COJIepKaTeNbHOM JIMHUM HAlEJeH Ha Pa3BUTUE YMEHHU W HABBIKOB, MO3BOJISIONIUX
BBIpaXaTh 3aBUCHMOCTH MEXKIYy BEJIMYMHAMHU B pa3IMYHOM (opMme: aHaTUTHUECKOM,
rpadgudeckoi u cioBecHo. Ero u3ydeHne crnocoOCTBYET pa3BUTHUIO aJlTOPUTMHUECKOTO
MBIIIIEHUS, CTOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH, UCIIOIH30BAHUIO aHAJIOTHH.

ConepxarenbHass JsuHUS «Hadama MaremMatudeckoro aHaiau3a» MO3BOJIAECT
CYIIECTBEHHO PAaCUIMPUTh KPYr KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYMHBIX OOY4YalONIUMCS, y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH HCCIEIOBaTh U
CTpOUTh Tpaduku (PyHKIUH, onpenensTh UX HauOOJbIINE U HAUMEHBIINE 3HAYCHUS,
BBIYHCIIATh IUIOMIAAU (QUTYp U OOBEMBI TeJ, HAaXOJIUTh CKOPOCTH U YCKOPECHHUS
nporeccoB. CojaepxaTeiabHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHUS
MaTeMaTUYECKUX MOJIENIEH pEealIbHbIX CUTyalluid, HaXOXICHUS HAWIY4IlIEro perieHus
B MPUKIAJHBIX, B TOM YHCJIE COLUUAIBHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MAaTHYECKOIO aHajlin3a CIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTIO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUMN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHHKE M HCKYCCTBE.
OOyuaronyecs: y3HalOT O BBIJIAIOIIUXCSl pe3yJbTaTax, MOJYyUYCHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOPaX.

ConepxaTenpbHO-MeTOANYECKasd JIMHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM
MOCBSAIIIEHA AJIEMEHTAM TE€OPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIE MPE/ICTABICHUS
MPOHM3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTWKH W Tpeajaralor Haubolee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONIMNA BCE pa3/iesibl MAaTEMAaTHUKUA U €€ MPUIIOKEHUH,
OHM CBSI3BIBAIOT Pa3HbIE MAaTEMAaTHUUECKWE IUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
Ba)KHO J1aTh BO3MOXKHOCTh 00YyUaroIeMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTeMaTHUKH U UCIIO0Ib30BaTh €r0 JJIsl BEIPAXKEHUSI CBOUX MBICIICH.

B yueGHOM Kypce «Anredpa U Havyajla MaTEMaTUUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMaTUYECKOTO MOJCITUPOBAHUS, KOTOPBIE MPU3BaHbI CHOPMHUPOBATH
HaBBIKA TIOCTPOEHHUSI MOJIENICH pPEalbHbIX CUTYyallud, HMCCICAOBAHUS ITUX MOJEIEH
C TIOMOIIBIO ammapara ajreOpbl U MaTEeMaTUYECKOTO aHaju3a M HWHTepHpeTaruu
MOJIYYEHHBIX pe3ysibTaToB. Takue 3aJaHusd BIUIETEHbl B KaXIbld U3 pPa3/eioB
MPOrpaMMBbl, TOCKOJBKY BECh MaTepuaid ydeOHOTO Kypca IIMPOKO HCIHOJb3yeTCs
JUIS pelIeHUs] MPUKIAAHBIX 3adad. [Ipu pemeHun peadbHbIX MPAKTUYECKUX 3ajad
oOydJaroriuecs: pa3BUBAIOT HAOII0IaTETLHOCTh, YMEHUE HAXOJWTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsl, HCIONB30BAaTh AHAIOTHUIO, O0000MATh HW KOHKPETHU3UPOBATH
npobsemMy. JlesTeapHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIIECHUS MPUKJIATHBIX 3a/1a4
OpraHu3yeTCsl B MPOIECCe M3YYEHHUs BCEX TeM ydeOHOro Kypca «AnredOpa W Hadaa
MaTeMaTUYECKOTO aHaIN3ay.

OG6iee yrcio 4yacoB Il M3y4eHUs yueOHOro Kypca « Anredpa
U Hayajga mMaTteMatudeckoro anamusa» — 170 gacos: B 10 kimacce — 68 yacos (2 udaca
B Hegemo), B 11 knacce —102 yaca (3 yaca B Hezemo).
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COIAEPKXAHUE OBYUEHUSA

10 KJIACC
Yucsia ¥ BIYMCICHUA

PanponaneHpie uucia. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, IPOLIEHTHI,
OeCKOHEYHbIE NEPUOANYECKUE TPoOH. Apu(pMeTHUYECKHE ONEpPALNU C pallMOHATbHBIMU
quclIaMU, IPeo0pa30BaHusl YUCIOBBIX BbIpakeHUM. [IpuMenenune 1podei u mpoIeHTOB
JUISL peLIEHUS IPUKJIAJHbIX 337a49 U3 Pa3JINYHbIX OTPACIC 3HAHUHM U peabHON KU3HM.

JlelicTBuTeNnbHBIE  yMcaa.  PalMoHanbHbIE W HMppAlMOHAIBHBIE  YHUCIHIA.
Apudmernueckue onepanuu ¢ JCHCTBUTEIbHBIMU uyuciaaMu. [IpubnmxeHHbIE
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, PUKUIKA U OLIEHKA PE3YyJIbTATA BEIYUCICHUM.

Crenenp ¢ nenbiM nokasareneM. CrangaptHas (opMa 3alucH JEHCTBUTEIBHOTO
yucna. Hcnonb3oBanue mnoaxonadmed (OpMbl  3amUCH  ACHCTBUTEIBHBIX YHCEN
JUISL PEIIEHUS ITPAKTUYECKUX 33/1a4 U MPEJICTABIICHUS TAHHBIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM cTeneHu. JleiicTBus ¢ apudmeTnaecKuMu
KOPHSIMM HaTypaJIbHOM CTEIICHHU.

CrHyC, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHI'C€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHune HepaBeHCTBA. Meton
UHTEPBAJIOB.

Pemenue uenbix U JpoOHO-pallnOHANIbHBIX YPaBHEHUIN 1 HEPABEHCTB.

Pemenne nppanroHanbHbIX YPaBHEHUA U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPaBHEHU M.

IIprMmeHenne ypaBHEHUN U HEPABEHCTB K PELICHNUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 Pa3TUYHBIX 00JIaCTe HAYKHU U PeaTbHOM KU3HHU.

DyHKUUH U rpaguKu

Oyukms, crnocoObl 3amanus ¢yHknuu. ['padux QyHkrum. B3zanmHo oOpatHbIC
byHKIUH.

OOnacTh ompenencHUs] U MHOXKECTBO 3HaueHWd QyHkumu. Hymm ¢yHKmm.
[TpomMexxyTKH 3HAKOMOCTOSIHCTBA. YeTHbIE U HEUETHBIE (DYHKITHH.

CrenenHast (QyHKIusi ¢ HaTypaldbHBIM M LIEJbIM ToKa3zareneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa 1 rpaduk KOpHS N-Oi CTETICHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OMPEIeICHIE TPUTOHOMETPHUUECKHUX (DYHKIIUH
YHICIIOBOTO apTyMEHTA.

Hauana MaTeMaTH4eCKOro aHaJmu3a
HOCJ’IC,Z[OB&TCJIBHOCTI/I, CITOCOOBI 3aJaHus II0CJeA0BaTEIbHOCTEH. MOHOTOHHBIE
IIOCJICA0BATCIIBHOCTH.
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ApudmeTrnueckas W TreoMeTpuueckas mporpeccur. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccus. CymMma O€CKOHEUHO YOBIBAIOIIEH TIeOMeTpHUYecKOn
nporpeccun. opmyna cioKHBIX MPOLIEHTOB. Mcrosib30BaHNe POrPECCHU IS PEILICHUS
peayIbHBIX 337]a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
MHoXxecTBO, oOmepauuMd Haj MHOXecTBaMu. Jluarpammbel —Oiinepa—BeHHa.
[IpuMeHEHNE TEOPETHUKO-MHOKECTBEHHOIO —ammapara [Jisi OINHUCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEIICHUU 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CleICTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia 1 BIYHCIICHUA
HatypanpeHbie u nensle yncna. [I[pu3Haku 1eIMMOCTH LEJIBIX YUCEN.
CreneHb ¢ pallMOHAJIBHBIM NTOKa3aTesieM. CBOMCTBA CTEIECHH.
Jlorapudm uucna. JlecaTuuHble U HATYPAJIbHBIE JIOTaApU(PMBI.

YpaBHeHMs U HEPaBeHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COEPKAILUX JOTapU(PMBI.

[IpeoOpa3oBanue BBIpAXEHUM, COACPIKAIIUX CTENEHU C  PalMOHAIBHBIM
MIOKAa3aTeJIEM.

[Ipumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS] 1 HEPABEHCTBA.

CucreMbpl JNMHENMHBIX YpaBHEHMM. PelieHWe NPUKIANHBIX 330a4 € IOMOIIBIO
CHUCTEMBI JINHEVHBIX YPAaBHEHHI.

CucteMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHHI Y HEPABEHCTB.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHUIO MaTeMaTUYECKHX
3a/1a4 ¥ 3aJ]1a4 U3 pa3InuHbIX 001acTel HAyKU U PEAIbHON KU3HHU.

DOyHKUUM U rpaguKu

Oyukius. [lepuonnueckue QyHkuuu. [IpoMekyTKM MOHOTOHHOCTH (DYHKIIMH.
MakcumyMbl 1 MUHUMYMBI QyHKIIMY. Hanbombiiee 1 HauMeHblee 3HaueHne GyHKIUN
Ha MMPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIUU, UX CBONCTBA U TpadUKH.

[TokazarenbHas u gorapudmMuyeckas GyHKIIUU, UX CBOWCTBA U TPAPUKHU.

Ucnonb3oBanue rpadukoB PyHKITUHN 17151 pEIICHUS yPAaBHEHUN U JIMHEWHBIX CUCTEM.

Wcnonb3oBanne  rpagukoB  QyHKUME  AJis  MCCIAEAOBaHUS  IPOLECCOB
U 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEUICHUH 3aJad M3 JAPYruxX Yy4eOHBIX
IIPEAMETOB U PEATLHOM KU3HMU.

Havayia MaTeMaTH4€CKOI'0 aHAJIN3A
HenpepsiBHble pyHKIIMU. METOJ MHTEPBAJIOB AJIs1 PELLIECHNSI HEPABEHCTB.
[IpousBoanast pynkuuu. ['eomeTpryeckuil 1 GU3NUECKHUI CMBICT IPOU3BOIHOI.
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[IpousBoanbie 3meMeHTapHbIX (QyHKIUNA. DOPMyINbI HAXOXKICHUS MPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHre TNPOM3BOAHOW K  MCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTb
U KcTpeMyMbl. HaxoxieHrne HanbobIero 1 HAMMEHBILETO 3HaYeHHS (PYHKIIMU Ha OTPE3KeE.

IIpuMeHeHne MPOU3BOAHOM I HAXO0KICHUS HAWJTYYILIETr0 PEIIECHUS B IPUKJIAIHBIX
3aJa4ax, Uil ONPEAETIeHUs] CKOPOCTU MIPOLECCa, 3aJaHHOTO (hOPMYJION MK rpadUKOM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WuTerpai, ero reoMeTpuueckuii U (pU3NYEeCKUil cMbICi. Brluucienue uHTErpana
o ¢hopmysie Herorona—JleliOnuiia.

HPEIMETHBIE PE3YJIBTATDI

K xonIty oOyuernus B 10 ki1acce 00yJarontuiicst MOYIHT CISAYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

YucJa 1 BLIYUCIECHUS s

OTICPUPOBATH MTOHATHAMU: PAIMOHATIBHOE U ICHCTBUTEILHOE YUCII0, OOBIKHOBEHHAS
U JIeCATUYHAS APOOb, IPOLICHTHI;

BBITIOJIHATE apU(METHUYECKHUE OIEpaluy C pallMOHAIbHBIMU U JIEUCTBUTEIbHBIMU
YHCJIaMH;

BBITIOJTHATH TPUOJIMIKEHHBIE BRIUUCIICHUS, UCTIOJIB3YSI MPAaBUjla OKPYTJIEHUS, JIejaTh
MPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYUCIICHUIM;

OTICPUPOBATh TMOHATHAMU: CTENICHb C IIEJBIM IOKa3aTeleM, CTaHaapTHas (opMma
3allCU  JICUCTBUTEIBLHOTO 4YHCJIA, KOPEHb HATYpPaJlbHOM CTEINEHU, UCIO0JIb30BaTh
MOAXOIAITYI0 (OpMY 3aIUCH JSHCTBUTEIBHBIX YHCEI IS PEIICHUS TPAKTUYSCKUX 3a/1a4
Y MIPEACTABJICHUS TAHHBIX;

ONEPUPOBATh MOHATUSIMU: CHUHYC, KOCHMHYC M TAaHT€HC IPOU3BOJIBHOIO VIJIA,
UCIIOJIB30BaTh 3alKCh MPOU3BOJLHOTO YIJIa uYepe3 OOpaTHbIE TPUTOHOMETPUUYECKHUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA:

ONEPUPOBATh IOHATUSMHU: TOXAECTBO, YyPAaBHEHWE, HEPABEHCTBO, ILIEJIOE,
pPalMOHAIBHOE, WPPALUMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpPaBHEHUE;

BBITIOJIHATH MPEOOpPa30BaHUsI TPUTOHOMETPUYECKUX BBIPAKEHUNW U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBITIOJIHATh ~ MPE0Opa3oBaHUs 1EJIbIX, pPAlMOHAIBHBIX M HppalMOHAIbHBIX
BBIPQXKCHUN W peIlIaTh OCHOBHBIC THUIBI IIECJBIX, PAMOHAIBHBIX U HPPALMOHATBHBIX
YPaBHEHUI U HEPABEHCTB;

MPUMEHATh YPAaBHEHUS W HEPABEHCTBA [JIsI PEIIEHUS MATEMATUYECKUX 3a7ad
W 33J1a4 U3 pa3IM4HbIX 00J1acTel HAyKH U peajbHOM JKU3HU;

MOJIETUPOBATh PEAJIbHbIE CUTYyallud Ha S3bIKE alnreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABCHCTBA IO YCIOBHIO 3aJa4M, HMCCIEA0BATH MOCTPOEHHBIC MOJEIU
C UCIOJIb30BAHKUEM arrapara aiareopsbl.
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DyHKUMU U TPaAPUKH:

ONEepUPOBATh TMOHATUAMH: (YHKIMSA, CMOCOObl 3amaHusi (QYHKIUH, 00J1acTh
ompe/eleHUs] U MHOXKECTBO 3HaUeHU QyHKIUHU, rpa@uK (PYyHKIUU, B3aUMHO 0OpaTHBIE
byHKIINN;

ONEpUPOBATh TMOHATUSIMHU: YETHOCTh M HEUETHOCTh (YHKIUHU, HYIU (GYHKIUH,
IPOMEXKYTKHU 3HAKOTIOCTOSHCTBA;

MCIIOJIB30BaTh Tpaduku (PYHKITUN IS PEIICHHUS YPAaBHCHHM;

CTPOUTh M 4YHUTaTh TpaduKu JUHEHHOW (YHKUIMUU, KBaIpPATHUUHON (QYHKIIUH,
CTENEHHOM (PYHKIIUU C IEJIBIM MTOKA3aTeleM;

WCIIOIB30BaTh Tpauku GyHKIMM AJIsI UCCIEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U peajbHOUM >KU3HU, BBIPAXKATH
dbopmyrIamMu 3aBUCUMOCTU MEX]y BEJIMUUHAMH.

Hayana maTeMaTH4eCKOro aHAJIM3a:

OIEPUPOBATH MOHATUSMU: [IOCIE0BATEIBHOCTD, ApU(PMETUUECKAs] U T€OMETPUUECKast
IPOrPECCUN;

OIEpUPOBATh MOHATUAMH: OECKOHEUHO YOBIBAIOIIAsl FTEOMETPUYECKAS IPOTPECCHS,
CyMMa OECKOHEUHO YOBIBAOIIEH T€OMETPUUECKON MPOrpeCCUy;

3a]1aBaTh MOCJIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

MCIIOJIb30BaTh CBOMCTBA MOCJEI0BATEIBHOCTEH M MPOTPECCH I pPElICHUs
pealibHBIX 3aJa4 NMPUKJIAIHOTO XapaKTepa.

MHosxecTBa H JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHO>KECTBO, OINEPALIMU HAJ MHOKECTBAMU;
WCIIOJIB30BATh TE€OPETUKO-MHOKECTBCHHBIN armapar sl ONUCAHUSA PEATbHBIX
MIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3a/1a4 U3 APYTUX YU4SOHBIX MMPEIMETOB;
ONEPUPOBATH MOHATUSIMU: OIPEICIICHUE, TEOPEMA, CIIEICTBUE, I0KA3ATEIBCTRO.

K xoniry oOyuenus B 11 kiacce 00yJaroniuiics: MOJyIHT CISAYIONINE MPEIMETHBIC
pEe3ybTaThI:

YucJa 1 BLIYUCICHUS

ONEPUPOBATh MOHATHUSIMU: HATYPAIBHOE, LIEJO€ YHUCIIO, UCIOJIb30BaTh NMPU3HAKU
JETMMOCTH LEJBIX YHCEI, PAa3JIOKEHUE YMCIIa HA MPOCTBIC MHOXKUTEIIN JIJIsl PEIICHUS 3a1a4;

OINEPUPOBATH MTOHITUEM: CTEIIEHb C PAIIMOHAJIBHBIM MTOKAa3aTeJIEM;

OTEpUPOBATh TOHATHUSMU: JIOTapudM YKCIa, JECITHYHBIE ¥ HATypajbHBIC
J0TapuU(PMBI.

YpaBHeHUS U HEPABEHCTBA:

NPUMEHSTh CBOICTBAa CTEMEHM Ui MPeoOpa3OBaHUs BHIPAKEHUHM, ONEPUPOBATH
MOHATHUAMU: IIOKA3aTEIbHOE YPAaBHEHHME M HEPABEHCTBO, pPEIIATh OCHOBHBIE THIIBI
IIOKa3aTeJIbHBIX YPABHEHUI U HEPaBEHCTB;

BBITIOJIHSTH MPEOOPA30BaHUsI BBIPAKEHUH, COACPKAIINX JTOTapr(Mbl, OTIEPHUPOBATDH
HOHSTHUSMU: JIOrapu(pMUUYECKOE YpPABHEHHUE U HEPABEHCTBO, PEIIAaTh OCHOBHBIE THIIbI
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;
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HaxOJIUTh PELICHUSI TPOCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

OIIEpUPOBATH IOHATUSAMH: CHUCTEMa JIMHEHWHBIX YPAaBHEHUH M €€ pelICHHE,
MICII0JIB30BaTh CUCTEMY JIMHEMHBIX YPaBHEHHUU JUIS PELLICHUS TPAKTUUECKUX 3a1a4;

HAaxOJWUTh PELICHHsS MNPOCTEUIINX CHUCTEM M COBOKYIIHOCTEH pPalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIIUPOBATh PEaJbHbIE CUTyallud Ha A3bIKE aIreOpbl, COCTABIIATH BBIPAKECHHUS,
YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4H, UCCIEA0BATh IOCTPOCHHBIE
MOJIENH C UCIIOJIB30BAaHUEM arlrapara ajareopsl.

DOyHKIUY U TPAPUKU:

OIIEPUPOBATh MOHATUAMU: NEepUoaUYecKas QYyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(yHKUHMH, TOYKH OHKCTpeMyMma (YHKIHMHM, HaAuOONbIIEe M HAaUMEHbIIEEe 3HAYEHUs
(GYHKIIMM Ha MPOMEXKYTKE, HUCIOJIb30BaTh UX Ul HUCCIENOBaHUs (PYHKLMHU, 3aJaHHON
rpadukom;

ONEepUpOBaTh  MOHATHSAMH: TIpaUKH  [OKA3aTeNbHOH,  JorapuMUYEcKout
U TPUTOHOMETPUYECKUX (PYHKIUH, H300pakaTh HMX Ha KOOPAWHATHOM IUIOCKOCTH
Y UCIOJIb30BaTh JJISl PEIICHHs YPaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpauKyd JMHEHHBIX YpaBHEHUU
Y UCIOJIb30BaTh UX I PEUICHUSI CUCTEMBI JINHEUHBIX YPaBHEHUN;

UCIIOJIb30BaTh Tpaduku GYyHKIUM ST UCCIAEAOBAHUS MPOIECCOB U 3aBUCUMOCTEHN
U3 APYTUX Y4EOHBIX AUCLHUIIINH.

Hayana mareMaTH4yecKkoro aHajamsa:

OMEepUPOBATh MOHATUSAMHU: HenpepbiBHAs (YHKUMS, NPOU3BOAHAs (YHKIUH,
UCIOJIb30BaTh T'€OMETPUYECKUA M (PU3NYECKUN CMBICT MPOM3BOAHOW AJI pELIECHUs
3azady;

HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHbIX (YHKLUMMA, BBIYUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEEHUS, YACTHOTO (DYHKITUI;

UCIOJIb30BaTh IMPOU3BOJHYIO JJII HUCCJIENOBAaHMS (PYHKIMM HAa MOHOTOHHOCTH
U SKCTPEMYMBI, IPUMEHSATh PE3Y/IbTAaThl UCCIIEIOBAHUS K TOCTPOCHUIO TPAPUKOB;

WCIIOB30BATh  IPOM3BOJAHYIO  JUIA  HAXOXKIACHHS  HAWIY4dlIero  pelIeHUus
B [IPUKJIAJIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMUYECKHX, 3a/1a4aX;

OIepUPOBATh MOHATUAMU: IEpBOOOpa3Has U UHTErpajl, MOHUMATh T€OMETPUYECKUIN
U GU3HYECKUN CMBICT UHTErpaia;

HaXOJUTh MEpPBOOOpA3HbIE DJIEMEHTAPHBIX (YHKLIMMA, BBIYUCISITH HHTETpall
o ¢opmyne HeroTona—JIelOHua;

pemaTe NOpPUKIAAHBIE 3a7a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO
U (U3NYECKOTO XapaKTepa, CPEACTBAMU MaTEMAaTUYECKOTO aHAIN3A.
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Pabouast nporpamma | Maremaruka. 10—11 kmaccer (6a30BbIi ypOBEHB)

10 KJIACC
HanmenoBanue paznena  [KommuectBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ACSITEIEHOCTH
(Tembl) Kypca 4acoB oOyyJaromuxcs
MHoOeCcTBa palliOHAIbHBIX 14 MHoxecTBO, oneparuu Hcnonb3oBaTh TEOPETUKO-

U JEACTBUTEIIbHBIX YUCEIL.
PanmonanbsHble ypaBHEHUSA U
HEPABEHCTBA

HaJl MHOXecTBaMu. [{luarpammebl
Ditnepa—BenHa.

Pannonanbsabie unciaa. OOBIKHOBEHHbIE
U JICCATUYHBIC JPOOH, IPOIICHTHI,
OECKOHEUHBIE TIEPUOANUECKUE IPOOH.
Apudmernueckue onepamuu

C pallMOHAIbHBIMU YUCJIAMU,
peoOpa3z0BaHUs YUCIOBBIX
BbIpakeHui. [Ipumenenue apobeit u
MPOLICHTOB JIJIs PELICHUS IPUKIIATHBIX
3a/1a4 U3 pa3IMYHbIX OTPACIIEN 3HAHUU
Y PEAIbHOW KU3HU.

JlercTBUTEbHBIC YUCIIA.
PanmonanbHbIe ¥ UppalliOHATILHEIE
yrcia. ApudpMeTuuecKue oneparuu

C JICUCTBUTEILHBIMHU YUCJIaMHU.
[TpuGnamKeHHbIE BEIYMCIICHUS, TPABUIIA
OKpYTJIEHUSI, IPUKU]IKA U OLICHKA
pe3ysbTara BHIYUCIEHUM.

MHO>KECTBEHHBIN arrapar

JUTSL OTTCAHUS XO/1a PEIICHUS
MaTeMaTUYECKUX 3aJ1ay, a TAKXKe
pPEANBbHBIX MPOIECCOB U SIBJICHUI,

MIPY PEIICHUH 3a7a9 U3 APYTHX
y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATHAMU:
paIMOHAIIEHOE YHCIIO, ICHCTBUTEIEHOC
YHUCII0, 0OBIKHOBEHHAS IPOOb,
JeCATUYIHAS APOOH, TPOICHTHI.
Boinoansith apudmernueckue
oTiepaluy ¢ ParoHaAIbLHBIMU U
JEHCTBUTEILHBIMY YUCIIAMU;
MPUOJIMKEHHBIC BBIUYMCIICHUS,
WCIIOJIB3YS MPABHJIa OKPYTIICHUS.
JeJaTh NPUKUAKY U OI[EHKY
pe3yibpTara BHIYUCICHUM.
OnepupoBaTh NOHSITUSIMHU:
TOKJIECTBO, YpPaBHCHHE, HEPABEHCTBO;
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Pabouast nporpamma | Maremaruka. 10—11 kmaccer (6a30BbIi ypOBEHB)

ToxaecTBa U TOXKIECTBECHHBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUsI. HepaBeHCTBO, perieHne
HEepaBEeHCTBA. MeTO ] MHTEPBAJIOB.
Pemenue nenbix u 1poOHO-
palMOHABHBIX YPAaBHEHUH U
HEPaBEHCTB

1IEJI0€ ¥ PALIMOHAIIBHOE YPAaBHEHHE,
HEPAaBEHCTBO.

BoInoiHATH Npeodpa3oBaHUsA LIEIbIX
Y PallMOHAJIbHBIX BBIPAYKECHUN.

PemiaTtb OCHOBHBIE THUIIBI LEIBIX
VPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palMoOHaIbHbIE
YPaBHEHUS U HEPABEHCTBA

JUISl PELLICHHS] MAaTEMATUYECKHX 3a/1a4

W 3aj1a4 U3 pa3iIMyuHbIX 00lacTel HAyKu
Y pEaJIbHOW XKU3HU

Oyukiun u rpaduku. CTeneHb
C LIEJIBIM TOKa3aTesieM

@OyHKIMS, CIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo o6partnbie pynkuuu. ['padux
byHKINH.

OO6nacTh onpenesieHusl 1 MHOXKECTBO
3HaueHud QyHkiuu. Hynu pyHkuumu.
[IpoMeKyTKH 3HAKONIOCTOSIHCTBA.
YeTHble U HEUETHBIC (PYHKIIUU.
CrerneHb ¢ LEIbIM MOKa3aTEeNeM.
CranpaptHas dopma 3arnmucu
JIEUCTBUTEIIBHOTO YUCIIA.
Hcnonb3oBanue moaxoasiieit hopMbl
3aMUCU JEUCTBUTENBbHBIX YUCEN

JUTSL pelIeHUs] TPAKTUYECKUX 3a7a4

U NIPEJCTABIICHUS TaHHBIX.

OnepupoBaTh NOHATHAMU:
(dyHKIUS, CIOCOOBI 3a1aHuUs
GbyHKIIMH, B3aUMHO OOpaTHbBIE
(dbyHKIIMU, 00JIaCTh ONpeeIeHuUs
¥ MHOYKECTBO 3HaUCHUN (PYHKIIHH,
rpaduk GyHKIIMH;, YETHOCTh

1 HEYETHOCTh (PYHKITHH, HYJIN
GyHKIHMH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BoinosiHATh NpeodpazoBaHus
CTENEHEeH C 1IeJIbIM MTOKa3aTeIEM.
Hcnonb30BaTh CTaHAAPTHYIO
dhopmy 3anucu JelCTBUTEILHOTO
qHCIIa.
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Crenennast pyHKIUS C HATYPATbHBIM
U 1eJbIM MToKa3zatenieM. Ee cBoiicTBa u

rpaduk

DopMyIMPOBATH

U WIJIIOCTPUPOBATH Tpaduuecku
CBOICTBA CTETICHHOW (PYHKIIHU.
Bbipaxats ¢popmMyJIaMu 3aBUCUMOCTH
MEK]1y BEJTMYNHAMM.

HUcnoab3oBars uudposbie

pecypchl ISl IOCTPOCHUS

rpauKoB GYHKINU U U3yYEHUS

HX CBOWCTB

ApudmMeTHuecKii KOpeHb
N—OM CTEIICHHU.
VppauroHaabHble YpaBHEHUS
1 HEPABEHCTBA

18

ApudmMernyecknii KOpeHb
HATypaJibHOU CTerneHu. JlencTBus

¢ apuPMETHIECKUMU KOPHSIMU N—OM
CTEIIEHHU.

Pemienune nppaiiOHaIbHBIX YPaBHEHUIM
Y HEPABEHCTB.

CaoticTBa u rpaduk KOpHs N-0i
CTENIEHU

DopMyIHPOBATH, 3alIUCHIBATH

B CMMBOJIN4YecKoii popme

Y HWJUTIOCTPUPOBATH IIPUMEPaMU
CBOWCTBA KOPHS N-Oi1 CTEIECHMU.
BbInoJHATH peodpa3oBaHus
VMppalMOHATbHBIX BBIPAKECHUH.
PemiaTe OCHOBHBIE TUIIBI
MppalMoOHaIbHbIX YPABHEHUI

Y HEPABCHCTB.

IIpumeHaTH 1J15 peleHust
Pa3JIM4YHbIX 32/1a4 UPPALUOHAIBHBIE
YPaBHEHHUS U HEPABEHCTBA.

CtpouTh, ynTaTh rpadiK KOPHS N-0M
CTEIICHU.

Hcnonb3oBaTh HU(poBbIE pecypChl
JUTSL TIOCTPOEHUS TPaPUKOB (DYHKITHI
Y U3YUYEHUS UX CBOMCTB
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Y IPOrpeccuu

3aJlaHus MOCIEA0BATENIbHOCTEN.
MOHOTOHHBIE OCTIEA0BATEILHOCTH.
Apudmernueckasi U reoMeTpudecKas
nporpeccuu. beckoneuHo yObIBaromas
reOMETpHUYECKasi MPOTPECCHs.
CymMa GeCKOHEYHO YOBIBAIOIICH
r€OMETPUYECKON MPOTPECCUH.
®opmyIa CIOKHBIX IPOLIEHTOB.
Hcnonb3oBaHue nmporpeccuu

JUISL PEIICHUS PeasIbHBIX 3a/1a4
MPUKIIATHOTO XapaKTepa

DopMyITbl TPUTOHOMETPHH. 22 CuHycC, KOCHHYC U TaHT€HC YHCIIOBOTO | OmnepupoBaTh NOHSATHSIMHU: CUHYC,
Tpuronomerpuueckme apryMeHTa. ApKCUHYC, apKKOCHHYC KOCHHYC ¥ TaHT€HC TIPON3BOJIBHOTO
ypaBHEHUS Y apKTaHT'€HC YUCIIOBOTO apryMEHTa. yria.
Tpuronomerpuueckasi OKpy HOCTb, Hcnoan3oBarh 3anuCh
OTpeJieieHHe TPUTOHOMETPUUECKUX MIPOU3BOJILHOTO yTJjia uepe3 0OpaTHbIe
(GYHKIHIA 9UCIOBOTO apTyMEHTA. TPUTOHOMETPHUECKUE (HYHKITHH.
OCHOBHBIC TPUTOHOMETPHUCCKHE BoinosHsTH Mpeodpa3oBanusi
dbopmyiel. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM.
TPUTOHOMETPUICCKUX BBIPAKCHUH. PemiaTb OCHOBHBIC THITBI
Pemenne TpuroHOMEeTpUIECKUX TPUTOHOMETPUUECKUX YpaBHEHUHN
YpaBHEHUI
[TocnenoBaTeIbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHAMM:

MOCJIE0BATEIbHOCTD,
apudMeTHIeCKasi 1 TeOMETpUUECKas
nporpeccun; 0ECKOHEUHO yObIBarouas
reoOMeTpUUecKasi Mporpeccus, CyMma
OCCKOHEUHO yOBIBaroOIIICH
r€OMETPUUYECKOMN MTPOIPECCUH.
3amaBaTh N0OCIIEI0BATEIBHOCTH
Pa3JIMYHBIMU CTIOCOOaMHU.
IMpumenaTs ¢popmyJry CI0KHBIX
MPOLEHTOB JIJIfl PelIeHUs 33/1a4

W3 peajbHOM MPAKTUKU

(C UCIIOJIP30BAHUEM KaJIbKYJIATOPA).
HUcnoab3oBaTh cBOIiCTBA
MOCJIeI0BATEILHOCTEN U TIPOrpeccuit
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JUTSL pEIICHUS peaTbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

[ToBTOpeHuUE, 0600IICHHE, 3 OcHOBHBIE TTOHATHS Kypca aJireOpsl IIpuMeHsITh OCHOBHBIC TTOHATHSA Kypca
CHUCTEMATH3aIMs 3HAaHUH M HavajJ MaTeMaTHYECKOI'0 aHaInu3a anreOpsl U HaYaJl MATEMaTHYECKOTO
10 xiracca, 00001IEHHE aHaju3a JJIs pelieHus 3a1a4
Y CHCTEMaTU3alus 3HAaHUU U3 pEAIbHOM KU3HU U IPYTUX
HIKOJIBHBIX JUCHUILINH
OBILEE KOJIMYECTBO 68

HYACOB 110 ITIPOIPAMME
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11 KJIACC
HaumenoBanue paznena  |KonnyectBo OCHOBHOE cofiepaHHUe OCHOBHBIE BUJIbI I€ATENBHOCTH
(TembI) Kypca 4acoB o0yyJaromuxcs
CrerneHb ¢ paMOHAIbHBIM 12 CremneHb ¢ paMOHAIbHBIM ®opmyIHMpPOBATH, 3ANIMCHIBATH

10Ka3aTENIEM.
[TokazaTenbHas QyHKIUS.
[loka3aTenbHbIE YPABHEHHS
1 HEPABEHCTBA

nokasaresieM. CBOICTBa CTENEHHU.
[IpeobpazoBanue BhIpaKEHUH,
COJIEPKAILMX PALMOHAIBHBIE CTENIECHHU.
[loka3arenbHbIE YPAaBHEHUS

Y HEPaBEHCTRBA.

[TokazaTenpHas QpyHKIIMS, €€ CBOMCTBA
1 rpaduk

B CMMBOJIN4YecKoil popme

Y WJIIOCTPUPOBATH IPUMEpPaMHu
CBOMCTBA CTETIEHMU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTsl IpeoOpa3oBaHus BEIPAKEHUN.
®opMyIHpPOBaATH

Y MWJUTIOCTPUPOBATH rpaguyecKu
CBOICTBA MOKa3aTeIbHOU (PYHKITUH.
PemiaTb OCHOBHBIE THIIBI
MTOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoab3oBath nngposbie pecypebl
JUTSI TIOCTPOEHUs TpaduKoB PYHKITUI
Y U3Y4YE€HUS UX CBOMCTB

Jlorapupmuueckas GyHKIHS.
Jlorapupmuueckne ypaBHEHUS
1 HEpaBEHCTBA

12

Jlorapudm uucna.
JlecsiTuuHbIe U HATYpaTbHBIC
JorapupMsl.

[IpeobpazoBaHue BhIpaKEHUH,
COJIEPIKAILIUX JTOTapU(PMBI.
Jlorapudmuueckue ypaBHEHUs
Y HEpaBEHCTBA.

®opMyJIHpPOBaTh, 3aNIMCHIBATH
B CMMBOJIN4YeCcKoil popme

U WITKCTPUPOBATH NPpUMEpPaMHU
CBOMCTBa Jiorapudma.
BbInoJHATH TpeoOpa3oBaHus
BBIPAKECHUH, COAEPKALLUX
JorapuQMsbI.
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10-11 xnaccel (6a30BbIil YpPOBEHD)

Jlorapudmudeckas GyHKIHS, €€
CBOMCTBa U rpaduk

®opmyupoBaTh
U WLIIOCTPUPOBATH TPpauiecKu

CBOICTBA JIorapuPMUUECKON HYHKIIUU.

PemiaTh OCHOBHBIE THUIIBI
Jgorapu(pMUUYECKUX YpaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBath HU(ppPOBLIE pecypChl
JUISI IOCTPOEHUS rpauKOB PYHKIUI
Y U3YYECHMS UX CBOKCTB.
3HAKOMHUTBCH C HCTOPHEH PA3BUTHUSA
MaTEeMaTHKU

Tpuronomerpudeckue
GyHKIUU U UX Tpaduky.
TpuroHomerpryeckue
HEPABEHCTBA

Tpuronomerpuyeckue QPyHKIUHU, UX
CBOICTBA U TpadUKH.

[IpuMepbl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBatb

MOHSATHEM TIepHoruecKas pyHKIHS.
Ctpoutb, aHaIM3MPOBATD,
CPABHUBATH rpapuKu
TPUTOHOMETPUUECKUX (PYHKIUH.
®opMyIHpPOBaATH

Y WITKCTPUPOBATH IrpaguvecKn
CBOMCTBAa TPUTOHOMETPUYECKUX
GyHKIIUHA.

Pematp npocreimme
TPUTOHOMETPHUUYECKHE

HEPABEHCTBA.

HUcnoab3oBath rpapuku

JUISl pELIEHUS] TPUTOHOMETPUYECKHUX
HEPABEHCTB.
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Hcnoab3oBaTth HU(pPOBLIE pecypChl
JUISL TOCTpOeHUs TpaduKoB PyHKIIHIMA
Y U3yYeHUS UX CBOICTB

[Ipon3Boanas. [lpumenenue
[IPOX3BOTHOMN

24

HenpepriBubie pyHkuu. Meron

HHTCPBAJIOB HJIs1 PCHICHUA HCPABCHCTB.

[TpousBoaHast PyHKIUU.
['eomeTpuyeckuii U PU3NYECKUIA
CMBICIT TPOU3BOJIHOM.

[Ipon3BOIHBIE 3JIEMEHTAPHBIX
¢bynkuuid. [Ipon3BoaHast CyMMBl,
MPOU3BEJEHUS, YACTHOTO (PYHKIIUH.
[IpuMeneHne Mpon3BOIHON

K HCCIIE0OBAHNIO (YHKIIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoJbIIero

Y HaUMEHbILIEro 3HaYeHUs (PYHKIUU
Ha OTpE3Ke.

IIprumeHenune nporu3BOaHOM

JUTSL HAXOKJICHNS HAWJTYy4IIEero
pELIeHNs B IPUKJIAIHBIX 3a/1a4ax,
JUISL OTIPEEIIEHUSI CKOPOCTH IIpolLiecca,
3aIaHHOTO (hOpMYJIOHN MU TpadukoM

OnepupoBaTh NOHATHSIMH
HenpepbIBHAsT QYHKIIMS; TPOU3BOIHAS
byHKITUH.

Hcnonb30BaTh reOMETPUIECKHAN

U (PU3UYECKUI CMBICI TPOU3BOIHOMN
JUISL PELLICHUS 3a/1a4.

HaxoauTs npon3BoAHBIE
3JIEMEHTAPHBIX (DYHKIIHA,
BBIYUCJIATH IPOU3BOIHbBIE

CYMMBI, IPOU3BEJEHUS, YACTHOTO
GyHKIIUHA.

Hcnoab30BaTh NPOU3BOIHYIO

JUI “cciieioBaHusl QyHKIMU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSTH Pe3yJbTaThl
HCCJIEI0BAHUSA K TIOCTPOEHUIO
rpadukos.

IIpuMeHATH TPOU3BOJHYIO

JUTSL HAXOKJICHUSI HAUJTy4IIero
pelIeHus B IPUKIAIHbIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKHX, 3a/1a4ax.
3HAKOMHUTBHCH € HCTOPHEH PAa3BUTHUSA
MaTeMaTHYECKOr0 aHAIN3a
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VHTErpasl U €ro NPUMEHEHHUS 9 [lepBooOpa3znas. Tabauua OnepupoBaTh NOHATHAMU:
MEepBOOOPA3HBIX. nepBoOOpa3Has, UHTErpal.
WNuTerpan, reoMeTpuuecKkum Haxoautp nnepBoobpa3Hbie
U (PU3NYECKUN CMBICI HHTErpaa. AJIEMEHTAPHBIX (DYHKIIHI; BBIYMCIAATD
Brruucnenue uHTerpaia mno gpopmysie uHTErpas mo gopmyJie
Herorona—JleitOnunia Herorona—JleitOuuiia.
3HAKOMMTBLCH ¢ HCTOPHEN Pa3BUTHUS
MaTEMaTUYECKOIro aHaIn3a
CucrteMbl ypaBHEHUI 12 CucTeMbl JIMHENHBIX YPaBHEHUI. OnepupoBaTh NOHATHUAMH. CUCTEMA

Pemenue npukiaaHbIx 3a1a4

C IOMOILIbIO CUCTEMBI JINHEUHBIX
YpPaBHEHUM.

CucreMbl M COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTapU(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIUN
JUISl PEIICHUS] YDABHEHUA U CUCTEM.
[IpuMeHeHne ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a4a4 U 3a7a4

U3 pa3IUYHbIX 00acTel HAyKu

Y PEAIbHOM KU3HU

JIMHEVHBIX YPABHEHUH U €€ PEIICHUE.
Hcnoab30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUI JJIsI pELLICHUS
MPAKTUYECKUX 3a/1a4.

HaxoauTs pemieHus mpoCcTeNImx
CHUCTEM U COBOKYITHOCTEU
palMOHAJIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpadpuku GpyHKINN
JUISl PELLIEHUS] YPaBHEHU.
MopaeaupoBaTh peajibHbIE CUTYallUN
Ha SI3bIKE aNreOpbl, COCTABIATh
BBIPA)KEHUS, YPABHECHHSI, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBHIO 3a/1a4H,
HCC/Ie0BATh NOCTPOCHHbIE

MOJEJIM C UCIIOJIb30BaHUEM ammnapara
anreopbl
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HarypanbHble u nienble yucna

HarypansHble u nienbie yucna
B 33/1a4ax M3 peajbHOU KU3HHU.
[Ipu3HaKku 1EITUMOCTH LIEIIBIX YU CEIl

OnepupoBaThb NOHATUSIMU:
HaTypaJIbHOE YHCJIIO0, LIEJI0E YNCIIO.
Hcnonb3oBaTh Npu3HAKU JEIUMOCTH
LEJIBIX YHMCETI, pa3JIOKEHUE Yncia

Ha MPOCTbIE MHOKUTEIH JJISl PELICHUS
3ama4

[loBTOpeHue, 00600IICHHE,
CUCTEMATH3aUs 3HAHUU

18

OCHOBHBIE ITOHATHS Kypca anreOpsl
M HaYaJl MaTEMaTHYECKOI0 aHaIn3a,
0000IIIEHNE U CUCTEMATU3AIIUS 3HAHUI

PemaTh npukiIagHbie 3a1a4mn

U3 Pa3IUYHbIX 00JIacTe HAYyKH

Y PEAIBHOM KU3HHU C TIOMOIIBIO
OCHOBHBIX MOHSTHI Kypca anreopsl
Y HayaJl MaTeMAaTHYECKOr0 aHaIu3a.
Bb10upaTh onTUMaJIbHBIE CIIOCOOBI
BBIYMCIICHUN.

Hcnoab3oBath U1 pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (DyHKITHI

U rpaduKoB

OBLIEE KOJIMYECTBO
HYACOB 110 ITIPOIPAMME

102
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PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHASA 3AIITMCKA

BaxxHOCTh y4eOHOIro Kypca reoMeTpuu Ha YPOBHE CPEAHET0 00IIEero 00pa3oBaHUs
o0yC/IOBJIEHA TMPAKTHUYECKONM 3HAYMMOCTBIO METAlpPEAMETHBIX W  IPEIMETHBIX
pe3ynpTaToB  OOy4YeHHS TEeOMETpUM B HANpaBiICHUH JUYHOCTHOTO  Pa3BUTHS
oOyuaromuxcs, (popmMupoBaHUs (PYHKIMOHAIBHOM MaTeMaTUYECKOM TIPaMOTHOCTH,
U3YyYEHHUs JAPYruX Y4YeOHbIX NUCUMIUIMH. Pa3Butre y oOydaromuxcs MpaBUIIbHBIX
OPEICTaBICHUA O CYIIHOCTHU U TPOUCXOXKIECHUU TEOMETPUUYECKUX aOCTpakUui,
COOTHOIIEHUH pEaJbHOr0 M HJICAJBbHOI0, XapaKTepe OTPAXKEHUS MaTeMaTUYECKOU
HAayKOM  SBJEHUMM W MPOLECCOB  pEaJbHOrO  MHpa, MECT€  T'EOMETPUU
B CHCTEME HAayK M POJM MAaTEeMaTHYECKOrO MOJCIMPOBAaHUS B HAYYHOM IIO3HAHUU
U B IPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAyYHOTO MHUPOBO33PEHUs OOydarommxcs,
a TaK)Ke Ka4eCTB MBIIUIEHUS, HEOOXOIMMBIX JUIsl aIallTallik B COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBnsieTCss OJHUM M3 0a30BBIX NMPEIMETOB HA YPOBHE CPETHErO OOIETO
oOpa3oBaHHsA, TaK Kak o0OecleyrBaeT BO3MOXKHOCTh M3yYEHHs KakK JAUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (OPMUPYEMOE TMPU U3YYEHHH  OOYYarOIIMMHMCS
NOHATUMHBIX OCHOB I'€OMETPHUM M INOCTPOEHUM LEMOYKH JIOTUYECKHUX YTBEPIKICHUMN
B XOJZI€ PEIICHUs] TEOMETPUUYECKUX 3a7a4, YMEHHE BBIIBUTATh U ONPOBEPraTh T'MIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS MPU PELICHUH 33]1a4 €CTECTBEHHO-HAYYHOT'O IIMKJIA,
B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTHPOBATHCSA B MPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJIb BO BCEX
00JacTAX AESATEeNIbHOCTH yenoBeka. OpueHTalus 4eJ0BeKa BO BPEMEHHU U MTPOCTPAHCTBE
— HEe0OXOUMOE YCJIOBHE €T0 COLMAIBHOrO OBITHS, (GopMa OTPaKEHUS OKPY>KAIOILIETO
MUpa, YCIIOBUE YCHEIIHOTO MO3HAHUS M AKTUBHOTO MPEe0Opa3oBaHusl IEUCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSET pa3Hble BUILI Y4COHOUH
U TPYIOBOU AESITENBHOCTH, SIBISIETCA OJHUM U3 MPO(ECCHOHATBPHO BAXKHBIX KAauyeCTB,
MO3TOMY aKTyajbHa 3ajaya (OPMUPOBAHUS Yy OOYHAIOUIUMXCS MNPOCTPAHCTBEHHOIO
MBILUICHHUS] KaK Pa3HOBUAHOCTH OOpPa3HOIO MBILIUICHUS — CYHIECTBEHHOTO KOMIIOHEHTa
B MTOJITOTOBKE K MPAKTUYECKON NEATEIbHOCTH 0 MHOTUM HAMPABICHUSIM.

Lenp ocBoeHusi mporpamMMbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
00yueHust — o01ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PAa3BUTHE O0YUAIOIIMXCS Yepes
o0OecrieyeHne BO3MOXKHOCTH TPUOOPETEHHS M HCIOJBb30BAHUSA CHCTEMaTHYECKHX
T€OMETPUUECKUX 3HAHUM H JEHCTBUHM, CHeUU(UUHBIX TEOMETPUHU, BO3MOKHOCTU
YCIIEIIHOTO MPOJOJDKEHUs] 0oOpa3oBaHMsl IO CIELHAJIbHOCTAM, HE CBSI3aHHBIM
C IPUKJIAJHBIM UCIIOIb30BAaHUEM I'€OMETPHUHU.

[IpuopureTHbIMU 33jauaMy OCBOEHUS yueOHoro kypca «I'eomerpun» Ha 0a30BOM
ypoBHe B 10—11 knaccax sSBISIOTCS:
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dopMupoBaHHE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOW KYJIBTYPHI
Y OCO3HAHME €€ B3aUMOCBS3U C OKPYXKAIOLUUM MHUPOM;

dbopMUpOBaHME TPEICTABICHUS O MHOTOTPAaHHUKAX MW Tejax BpaIEHUs Kak
0 BOXXHEUIIMX MAaTEMaTUYECKUX MOJIETSAX, IO3BOJIIOIIMX ONUCHIBATh U U3yYaTh pa3HbIC
SIBJICHUSI OKPY’KAIOIIET0 MUPA;

dbopMUpoBaHNE YMEHHS pacro3HaBaTh Ha YepTekKaxX, MOJIETSAX U B pEaIbHOM MHpE
MHOTOI'PaHHHKH U TeJla BPaICHMS;

OBJIAJICHHE METOJaMHM pEIIEHUs 3aJad Ha T[OCTPOEHUS Ha H300paNKEHUSIX
POCTPAHCTBEHHBIX QUTYD;

(opMupoBaHuE YMEHHUSI ONepUpOBaTh OCHOBHBIMH MOHITHSIMH
0 MHOT'OTPaHHHUKAaX U TeJIaxX BPAIICHHS U UX OCHOBHBIMHA CBOWCTBAMU;

OBJIAJICHUE AaJNTOPUTMAMM pEIICHHS OCHOBHBIX THIIOB 3a/ady, (OPMHUPOBAHUE
YMEHHS TPOBOJUTH HECJIOXKHBIE JOKA3aTENbHbIE PACCYKIEHUS B XOJE pEIICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COIEPIKAHUEM;

pa3BUTHE WHTEIUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0yyarommuxcs,
II03HABATEIbHOW aKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUI, KpUTUIHOCTH MBIIUICHNUS;

(dopmupoBanue QPyHKINOHATBHON IPaMOTHOCTH, PEJIEBAHTHOM F€OMETPHUH: YMEHUE
pacrno3HaBaTh MNPOSBICHUSI TEOMETPUUECKUX MOHITUHA, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaNbHbIX JKU3HEHHBIX CHUTYalMsIX W NPU W3YYEHUHU JAPYTUX YYEOHBIX NPEIMETOB,
OpOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpPHOCTEH, (opMmynupoBaTh HMX Ha S3bIKE
F€OMETPUM W CO3/aBaTh TIEOMETPUYECKHE MOJEIH, IPUMEHATH OCBOCHHBIN
T€OMETPUYECKUI  ammapaT s pPEIIeHUs] TPaKTUKO-OPMEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATD MTOJIYYEHHBIE PE3YIJIBTATHI.

OTIUYUTENBHON 0COOEHHOCTBIO TPOrPAMMBI 10 FEOMETPUH SBIISETCS BKIIOUEHHUE B
KypC CTEPEOMETPUH B Hauaje ero M3y4eHus 3aJay, peliaeMblX Ha ypOBHE HHTYUTUBHOTO
NO3HAHMs, W ONpPEICICHHBIM 00pa3oM OpraHu3oBaHHas pabdoTa Hax HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MTPOCTPAHCTBEHHOTO MBIILJICHUS, CTUMYJIUPYET
NPOTEKAHUE MHTYUTHUBHBIX MPOILIECCOB, MOTHUBHPYET K JajdbHEHIIEMY HW3YyUYEHUIO
peaIMeTa.

[IpeanouTenue oTaaeTcsi HArJIAIHO-KOHCTPYKTUBHOMY METOJly 00y4YeHHs, TO €CTh
TEOPETUYECKUE 3HAHUS HUMEIT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO-
MIPAKTUYECKOM  NIESITENBbHOCTH. Pa3BUTHME  NPOCTPAHCTBEHHBIX  IPEICTABICHHUIN
y oOydaromuxcsi B Kypc€ CTEpeOMETpUH TMPOBOJUTCS 3a CYET pelIeHus 3aaad
HAa  CO3/laHH€ TMPOCTPAHCTBEHHBIX 00pa3oB W  337ad Ha  OIEpPUPOBAHUE
IPOCTPaHCTBEHHBIMH  oOpazamu. Co3ganue oOpa3a MPOBOJUTCS C  OMOPOM
Ha HarJIgJHOCTb, a ONIEPUPOBAHKE 00Pa30M — B YCIOBHUSX OTBJICUCHMS OT HATJISIIHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO COAEPKaHMUS.

OCHOBHBIMH  COJIEp)KaTEIbHBIMU JIMHUSIMH ydeOHOro Kkypca «l'eomerpusi»
B 10-11 «xnaccax saBmsworcs: «MuororpanHukn», «lIpsmple W TUIOCKOCTH
B IpocTpaHCTBe», «Tena BpamieHus», «BekTopbl WU KOOPAMHATHI B MPOCTPAHCTBEM.
®opMUpOBaHUE JIOTUYECKUX YMEHHUI pacnpeleseTcsl HE TOJIBKO MO COJAEpKATEIbHBIM
JMHUSM, HO U 110 ToJaM 0Oy4eHHs Ha YPOBHE CpeHET0 00Iero oopa3oBaHus.
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Conmepkanne oOpa3oBaHMsI, COOTBETCTBYIOIIEE NPEIAMETHBIM  pe3yjIbTaTamM
OCBOCHHUSI TPOTPaMMBI TI0 TEOMETPHH, PACHPEICICHHBIM 10 TOJaM OOYYCHHS,
CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, 4TOOBI OBJIAJCHHE T'€OMETPUYCCKUMHU IMOHSTHAMU
U HaBBIKAMU OCYILECTBIIIOCH IOCIEAOBATEIBHO M IOCTYMATEIbHO, C COOJIIOCHHEM
IPHUHIIKAIA IPEEMCTBEHHOCTH, YTOObI HOBbIC 3HAHMS BKJIIOYAINCh B OOIIYIO CHCTEMY
rE€OMETPUYCCKUX MPEACTABICHUI O0YyJaroIIUXCsl, pacIIupss U yrayomss ee, oOpasys
IIPOYHBIC MHOXKECTBCHHBIC CBSI3H.

OOmiee YMCIO dYacoB Il M3YYCHHS Y4eOHOro Kypca
«['eomerpusi» — 102 gaca: B 10 xiracce — 68 wacos (2 waca B Henemo), B 11 kimacce —
34 gaca (1 yac B HEJEIIO).

COIAEPKAHUE OBYUEHUASA

10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuH. Touka, ImpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTue 00 aKCHMOMATUYECKOM MOCTPOEHUHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
Y CIICCTBUSA U3 HUX.

B3anmHOoe pacnosokeHue IpsAMBIX B IPOCTPAHCTBE:  MEPECEKAKOLIUECH,
napajuieJIbHbIE U CKpeIMBaromuecs npsamMbie. [lapannenbHOCTh NTPSAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: NapajleibHbIE MPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTh TpEX
IIPSAMBIX, [1ApAJUIEIIBHOCTD IPSIMOM U INIOCKOCTH. YTJIBI C COHAIIPABIECHHBIMUA CTOPOHAMH,
YTOJ MEXIy IPSAMBIMUA B IIPOCTpaHCTBE. llapajuienbHOCTE IIIOCKOCTEN: Mapasule/IbHbIe
IJIOCKOCTH, CBOMCTBA MapajuleNIbHBIX IUIOCKOCTEH. lIpocreline mpocTpaHCTBEHHbIE
(Gurypbl Ha MIOCKOCTHU: TETPadAp, KyO, napasuiesenune i, HOCTPOCHNUE CEUEHUH.

IleprieHIUKYISAPHOCTh NPSIMOM WM IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IPAMbBIC
B IIPOCTPAHCTBE, NPSAMBIC NTApAIJICIbHBIE U NEPIECHIUKYIJISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJIAPHOCTH MPSIMOM U IIJIOCKOCTH, T€OpEMa O NPSIMOW NEPIECHAUKYISIPHOU
IJIOCKOCTHU. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPAMON U IJIOCKOCTBIO, ABYI'PaHHbBIN
YIOJI, JMHENHBINA YroJl ABYIPAaHHOIO yria. [lepneHauKkynsap ¥ HaKIOHHBIE: PACCTOSTHUE
OT TOYKH JO IJIOCKOCTH, PACCTOSIHHE OT MPSIMOM 0 IUIOCKOCTH, MPOEKIUs (PUrypsbl
Ha IJIOCKOCTh. IlepnenauKyIIsIpHOCTD INIOCKOCTEN: PU3HAK IIEPIIEHAUKYIIIPHOCTH ABYX
TIOCKOCTEN. Teopema o Tpex NEPIEeHANKYJIIsIpax.

MHororpaHHMKHU

[IoHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHHKA, BBITYKIIbIE
U HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. l[Ipusma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHUS TIPU3MBI, TIPSIMasi ¥ HAKJIOHHAS TIPU3MBbI, OOKOBAsI U TOJTHAS
MOBEPXHOCTh Mpu3Mbl. [lapaiutenenunen, npsIMOYTOJIbHBIM MMAPAJUICIIENUIIE] W €ro
cBoiicTBa. [lupamuia: N-yrojpHas nupamMuaa, TpaHd ¥ OCHOBAaHUE MUPAMUJIbI, OOKOBas
U TMOJHAs MOBEPXHOCTh MUPAMUJbI, MPABUIbHAS U yCEUEHHAsh MUpaMUIa. DJIEMEHTHI
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npu3Mbl ¥ nupamuabl. [IpaBuUibHBIE MHOTOIPAHHHMKH: TIOHSTHE MPaBUIBHOIO
MHOIOTPaHHMKA, TpaBUJIbHAs TMpuU3Ma U MpaBWIbHAs NUpaMuIa, NpaBUIIbHAs
TpeyroJibHasl MMpaMua U MpaBUJIbHBINA TeTpadip, KyO. [IpencraBnenue o mpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’p, JOAECKa’aAp U uKocasap. CedeHus Npu3Mbl U MUPAMUIBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. JJEMEHTHl CUMMETPUU B NUpaMUIaxX, Mapajulelienuneaax, NpaBUIbHBIX
MHOTOTpaHHUKAX.

Boluucienne 31€eMEHTOB MHOTOIPAaHHUKOB: peOpa, nuaroHanu, yribl. [Lmomans
OOKOBOI MOBEPXHOCTU U MOJTHON MOBEPXHOCTH MPSAMON MPU3MBI, TUIONIAJb OCHOBaHUH,
Teopema 0 OOKOBOI MOBEPXHOCTH MpAMOU npu3Msbl. [1nomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPaBWIBHON MHUpPaMHUbI, TEOPEMA O IUIOMIAJA YCEYEHHOW NUPaMUIBI.
[Tonsarue 06 o6beme. OOBEM NMUPAMUIBL, TPU3MBI.

[Togo6ubie Tema B  mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASMU
MOBEPXHOCTEHN, 00beMaMu MOJOOHBIX TEJ.

11 KUIACC

Tena Bpamenust

[unuaapuyeckas MoBepXHOCTh, 00pa3yrolue MUINHAPUIECKON TOBEPXHOCTH, OCh
UUAJMHIPUYECKOW TOBEpXHOCTH. [{umuuap: ocHoBaHUsT W OOKOBasi TOBEPXHOCTD,
oOpasyroIas 1 0Ch, IJIOMIAIb OOKOBOM U MOJTHOU MTOBEPXHOCTH.

Konnueckass mMOBEpXHOCTh, 0Opa3yromiMe KOHWYECKOW TMOBEPXHOCTH, OCh
U BeplllMHAa KOHWYECKOW moBepXHOocTU. KOHYC: OCHOBaHME W BeplMHA, 0Opa3yroias
U OCh, ILJIOINIAJIb OOKOBOW M TMOJHOM MOBEPXHOCTU. Y CCUCHHBIN KOHYC: 00pa3yroline
Y BBICOTa, OCHOBAHUS U OOKOBAasi TOBEPXHOCT.

Cdepa u map: HeHTp, paanyc, TMaMmeTp, IIoMaasr MOBEPXHOCTH chephl. Bzaumuoe
pacnoJiockeHne cepbl ¥ TIIOCKOCTH, KacaTeabHas III0CKOCTh K cdepe, miomaab chepbl.

N306pakenre Ten BpalieHus Ha IIIOCKOCTH. Pa3BepTka mMuiMHIpa U KOHYycCA.

KoMmOuHanuu Tenm BpalleHus W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMHCAHHBIHN
okoJ1o cdepsl, chepa, BucaHHasI B MHOTOTPAHHUK, WJIA TEJIO BPAIICHUS.

[Tousatue o6 ob6beme. OcHOBHBIE CBOMcTBa 00beMOB Tell. TeopemMa 00 oObneMme
MPSIMOYTOJILHOTO Tapajuieienuneaa u cieAcTBus u3 Hee. O0beM IUIMHAPA, KOHYCA.
O6bem mrapa u miomaab chepsl.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAASIMU
MTOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI.

Ceuenust nwivHapa (mapauiebHO W TEPICHIUKYJISIPHO OCH), CEYEHHUS KOHyca
(mapasnenbHOe OCHOBAHHUIO U MTPOXOSIIEE Yepe3 BEPIIMHY), CEUEHUS 11apa.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd W B mpocTpaHcTBe. ClOXEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BekTopa Ha 4ucio. PasjokeHue BeKTopa MO TPEM HEKOMIUTaHAPHBIM
BekTopaM. IlpaBuno napawienenunena. PemieHue 3amad, CBA3aHHBIX C IMPUMEHEHUEM
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IIPaBWI JACUCTBUNA C BeKTOopamu. lIpsiMoyronbHas cucremMa KOOpAWMHAT B IPOCTPAHCTBE.
Koopmunarter Bektopa. lIpocreimme 3amaun B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMHU.
CkanspHOE€  IIPOM3BEICHHME BEKTOpOB. DBpluMcieHHME yIIIOB  MEXIy IPSMBbIMA
Y IJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOA IIPU PELLIEHUN FEOMETPUYECKHX 3a/1a4.

IMPEAMETHBIE PE3YJIBTATDBI

K xonny o6ydenus B 10 ky1acce o0ydaroniuiicst HOJIYIUT CICAYIONIINE TPEIAMETHBIE
PE3yIIbTaTHI:

OTIEpUPOBATH MOHATHIMU: TOYKA, TIPSIMasi, TNIOCKOCTH;

NPUMEHSTh aKCUOMBI CTEPEOMETPUU M CJCACTBUS W3 HHUX TMPU PEUICHUU
r€OMETPUUYECKUX 3a]1ay;

OMEpUPOBATh TMOHATUSIMHU: TAPAIUICIIBHOCT, M TMEPIEHIUKYISIPHOCTDh MPSMBIX
U TJIOCKOCTEH;

KIacCH(UIIUPOBATh  B3aMMHOE  PACIOJIOKCHHE TPSAMBIX W IJIOCKOCTEH
B ITPOCTPAHCTRE;

OTIEpUPOBATh MOHATHSIMH: IABYTPAaHHBIA YTOJ, TPaHW JBYIPAHHOTO YT, pedpo
JIBYTPAHHOTO YTJIa, TMHEWHBIN yroJl ABYTPaHHOTO YIia, TPpayCcHas Mepa ABYTPaHHOTO YIJia;

ONEpUPOBATh  TOHATHUSMU:  MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHUK, JIEMEHTHl MHOTOTPaHHUKA, TIPABWIIbHBI MHOTOTPAaHHUK;

pacno3HaBaTh  OCHOBHBIC BHJbI ~MHOTOTPAHHMKOB  (MHMpaMuia, MpHU3Ma,
NPsIMOYTOJIbHBIN Mapasuienenumnen, Kyo);

KJIacCU(UIIUPOBATh MHOTOTPAHHHWKH, BBIOWpas OCHOBAHUS IS KiacCU(DUKAIIH
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, NMPABUILHBIE MHOTOTPAHHUKH, MPSIMbIC U
HAKJIOHHBIC TTPU3MBI, TapaJIJICIICTIUIIC b );

OTIEpUPOBATH MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSCHSTH TPUHIIAITHI TTOCTPOCHUS CEYCHHM, UCTIONB3YyS METO]T CIICIOB;

CTPOUTh CEYCHHS MHOTOTPAHHMKOB METOIOM CJICIOB, BBITIOJHATH (BBIHOCHBIC)
TJIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y;

pemarh 3a7aud HAa HAxXOXJIEHUE TEOMETPHUYECKUX BEIMYMH 1O obpasiam
WIK alTopuTMaM, TPUMEHSSI HW3BECTHBIC AHAIMTHUYECKHE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHHN MEXIy IBYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKU JIO TJIOCKOCTH, MEXKIY CKPEIIMBAIOIIIMHUCS
PSIMBIMU;

permarh 3ajJladyd Ha HaXOXJACHHE T'C€OMETPUYCCKUX BEIWYUH IO OO0pas3laM WIn
IrOpUTMaM, MPUMEHSISI U3BECTHBIC AHATMTUIECKUE METOTBI TIPH PEIICHUN CTAHIapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCIICHUE YIJIOB MEXAY CKPEHIUBAIOIIMMHUCS TPSIMBIMHU,
MEXKTY MPSIMOM | MIIOCKOCTBIO, MEXTY INIOCKOCTSMH, JBYTPAHHBIX YTJIOB,

BBIYUCIISATh OOBEMBI W TIUIONIAXA IMOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma,
nUpaMua) ¢ MpUMEHEHHEeM (OpMYJl, BBIYHUCISATH COOTHOIICHUS MEXIy TUIOIIAIIMU
MOBEPXHOCTEHN, 00beMaMu MOJ00HBIX MHOTOTPAHHUKOB;
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OTIEpUPOBATh MOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPUH (UTYPHI;

U3BJICKATh, npeoOpa3oBBIBATH U UHTEPIPETUPOBATH UHPOPMAITHIO
0 TPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTypax, MPEACTABICHHYI0 Ha YepTekax
U PUCYHKaX;

NPUMEHATh TEOMETPpUUYECKHE (aKThl IS PEIICHUS CTEPEOMETPUYECCKUX 3ajad,
MIPEANOJIarafouX HECKOJIbKO IIaroB PEMICHUsS, €CIM YCJIOBHS NMPUMEHCHHUS 3aJaHbl
B SIBHOU (hopme;

MPUMEHATh  MPOCTEHIIME  MPOTPAaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

NPUBOJIUTH TMPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJEC U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MIPUMEHSTH TIOJTyICHHBIE 3HAHUS Ha TIPAKTUKE: aHATM3UPOBATh PEabHBIC CUTYAITUN
U TPUMEHSTh W3Y4YCHHBIC TMOHSATHSA B MPOIECCE IMOMCKAa PEHICHUS MaTeMaTUYECKU
c(hopMyIMpPOBaHHON TPOOJIEMBbI, MOJCIUPOBATh pEAIbHBIE CHUTyallUd Ha S3bIKEe
TCOMETPHUH, WCCIICNOBATh IMMOCTPOCHHBIE MOJCIN C HMCIOJb30BAaHUEM T€OMETPHUYECKHUX
MOHATUN W TEOpeM, arrmapaTta aiareOpbl, peniarb NMPaKTUYECKHE 3aJadyH, CBS3aHHbBIC
C HAXOXJICHUEM T'€OMETPUUECKUX BEJIMUKH.

K koniy oOyuenus B 11 kiacce oOydaromuiicss Hay4uTCs:

OTMEpUpPOBaTh  TMOHATUSIMU:  LUWJIUHIAPUYECKAs  TOBEPXHOCTb,  OOpa3yroIIue
MUJIMHAPUYECKON TOBEPXHOCTH, IMJIMHIP, KOHUYECKas MOBEPXHOCTh, 0Opa3yroliue
KOHMYECKOUN MOBEPXHOCTH, KOHYC, CheprudecKasi TOBEPXHOCTh;

pacno3HaBaTh Teja BpallleHus (UUIUHAP, KOHYC, cepa U 1map);

OOBSACHSTH CIIOCOOBI TIOJIYYCHHUSI TEJT BPAIICHMUS;

KJIacCU(ULIMPOBATh B3AUMHOE PACIOJIOKEHUE C(hEephl U TIIOCKOCTH;

OTIEpUPOBATH TMOHSITUSMU: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CETrMEHTA, IIApOBOU CIIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CII0S, IAPOBOU
CEKTOp;

BBIYUCIISATh 00BEMBI U IUIONIAJAN MOBEPXHOCTEH TEJl BpalEHHUs, T€OMETPUUECKUX
TEeJ ¢ MpUMeHeHueM (Gpopmy;

OTIEpUPOBATH TMOHATUSMU: MHOTOIPAHHUK, BIHCAHHBIA B cepy M OINMUCAHHBINA
0K0J10 cepsl, cepa, BUcaHHAs B MHOTOIPAaHHUK WJIM TEJIO BpaIlleHNUS;

BBIYUCIISITH COOTHOIICHHS MEXKIY IUIOMAIIMUA TIOBEPXHOCTEH © 00bemMamu
IMOJOOHBIX TET;

M300pakaTh U3ydaeMble (PUTYyphl OT PYKU B C MPUMEHEHHEM MPOCTHIX YePTEIKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TJIOCKHUE YEPTEKH W3 PUCYHKOB TPOCTHIX OOBEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJ BPAIICHHUS,

U3BJIEKATh, UHTEPIPETUPOBATH " peoOpa3oBbIBAThH uH(dOopMaIuIo
0 TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYI0 Ha YepTenkax
U PUCYHKAX;
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OIEpUPOBATH OHATHEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATD JIEMCTBHS CIIOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB U YMHOKEHHUSA
BEKTOpa Ha YUCJIO, OOBSICHIThH, KAKUMU CBOMCTBAMHU OHU 00JIaAI0T;

IPUMEHATH [IPABUJIO MapalJIeNIeNUIIEa;

ONEpUpPOBaTh TOHATUSAMU: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJTyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEKY BEKTOPAMH,
CKAJIIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB U IPOU3BEACHHE BEKTOpAa HAa YUCIIO, YrOJl MEXIY
BEKTOPAMH,  CKAJSIPHOE  TPOM3BEICHME,  pacKIaJblBaTb  BEKTOp IO  JIByM
HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

MPUMEHATh T€OMETpUYECKHE (DAaKThl JJI PEIICHUS CTEPEOMETPUUYECKHUX 3ajad,
IPEANOJaraloliuX HECKOJbKO IIArOB PEUICHUs, €CIH YCJIOBHS MPUMEHEHHUS 3a/1aHbl
B IBHOU (hopme;

pemarb MNpPOCTEHIINE TIeOMETPUYECKUE 3aJayd Ha [PUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA;

pemarh 3a/ayd Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHHWM M HAXO0XKJICHUE
reOMETPUUECKUX BETMYMH 10 00pa3liaM WM aJropuTMaM, IPUMEHsIs1 U3BECTHBIE METOIbI
IPU PELIEHUH CTaHAAPTHBIX MATEMAaTUUYECKUX 3a/1aY;

MPUMEHATh  MPOCTEHIIMEe  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

OPUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U KHU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MIPUMEHSTH MOJIyYCHHbIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PealbHbIE CUTYALIH
U TPUMEHSATh W3YUYEHHBIE TOHSATUSA B MPOLECCE IMOMCKAa PEHICHUS MaTeMaTUYEeCKU
chopMyIUPOBaHHOW MpPOOJEMbI, MOJIEIUPOBAaTh pEajbHble CHUTYyallMd Ha S3bIKE
TE€OMETPUH, UCCIEN0BATh MOCTPOCHHBIE MOJAEIN C MCIOJb30BAHUEM TI€OMETPHUYECKHX
NOHATUNA U TEOpeM, ammapaTta anreOphl, peliaTh MPaKTUYECKUE 3aJaud, CBA3aHHBIC
C HaXO0XJICHHUEM I'€OMETPUYECKUX BEJIMYNH.
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10 KJIACC
HanmenoBanue paznena  |[KonnuectBo OcHOBHOE cofiepKaHne OCHOBHBIE BH/IBI I€ATEILHOCTH
(TemnI) Kypca 4acoB oOydJaromuxcs
BBenenue B cTepeoMeTpHIo 10 OCHOBHBIE MTOHATUSL CTEPEOMETPUU: AKTYyaau3upoBaTh (aKThbl

TOUKa, MpsiMasi, MIIOCKOCTb,
npocTpadcTBo. [IpaBuna nzobpaxeHus
Ha PUCYHKaX: U300paKeHUs
IJI0CKOCTEHN, apaJIJIeNIbHBIX MPSMBIX
(OTpe3KOB), CEpEeIMHBI OTpE3KAa.
[lonATHS: Iepecekarommecs
IJIOCKOCTH, MEPECEKAIOIINECS MPsIMast
Y TIJIOCKOCTb.

3HAaKOMCTBO C MHOTOTPaHHUKAaMHU,
M300paKeHuEe MHOTOI'PaHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax. HauanbHbie cBeneHUs

0 Ky0e u mupamue, ux pa3BepTKu

u Mozienu. CeueHuss MHOTOTPaHHUKOB.
[Tonsatre 06 akCHOMaTUYECKOM
MIOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEpPEOMETPUHU U CIEACTBUS U3 HUX

Y METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IoayuaTth npeacTaBieHus

0 MPOCTPAHCTBEHHBIX

dburypax, pazouparb

MIPOCTEHIITNE TIPaBHIIa N300PaKCHUS
TUX QUryp.

HN300paxaTh NpsMYIO U MJIOCKOCTh
Ha PUCYHKE.

Pacno3zHaBaTh MHOTOIDAHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
AJIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, TUpamMubl,
HAXOJUTh OIMHUOKH B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTLCS C CCUCHUSIMH,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUTSL TIOCTPOEHUST CEYEHUST METOT
CJIEJTOB, KPaTKO 3aIUChIBATH IIaru
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MOCTPOEHUS CEYCHUSI.
Pacno3naBaTthb BUJ ceueHUs

Y OTHOIIEHUM, B KOTOPBIX CEUCHUE
nenut pedpa Kyoa, HaXOIUTh IIOIIA b
CEUYEHUS.

HUcnoan3oBaTh 11ogo0ue

MIpU PEIICHUH 33]1ay Ha MOCTPOCHUE
CECUYCHHU.

3HAKOMHMTBCH C AaKCHOMAaTUYECKUM
MOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMHU CTEPEOMETPUU

U CJCACTBUSAMHU U3 HUX.
HNisrocTpupoBaTh aKCUOMBI
PUCYHKaMU U MIpUMEpamMu

U3 OKPYXKaroIie 00CTaHOBKU

[IpsiMbIE U TNIOCKOCTH

B ITPOCTPAHCTRBE.
[lapamienbHOCTh MPAMBIX
U IIJIOCKOCTEN

12

B3anmHoO€e pacnosnoxeHne npsiMbIxX
B IIPOCTPAHCTBE: NEPECEKAIOITUECS,
MapajuIeIbHbIE U CKPEIMBAIOIINECS
IpsIMBIE.

[TapayenbHOCTH IPSMBIX

Y IJIOCKOCTEN B MPOCTPAHCTBE:
napajiyieNIbHbIE IPSIMbIE

B IIPOCTPAHCTBE; MAPAIIIETBbHOCTh
TPEX NMPAMBIX; MAPATIIETbHOCTD
IIPSAMOM U IUIOCKOCTH. Y TJIBI

AKTYaJau3upoBaTh GaKkThl 1 METOJIBI
TJIAHUMETPHH, PEJICBaHTHBIC TEME,
MIPOBOIUTH AHAJIOTHH.

IlepeuncasiTe BO3MOXKHBIE CITOCOOBI
PaCIONIOKEHUS JIBYX MPSMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JdaBarb onpeneneHue
CKPENTUBAOIINXCS MPSMBIX,
dhopmyIUpoBaTh MPU3HAK

38




Pabouast nporpamma | Maremaruka. 10—11 kmaccer (6a30BbIi ypOBEHB)

C COHAIIPABJICHHBIMU CTOPOHAMHU; yTOJI
MEXIy IPSIMBIMU B IIPOCTPAHCTBE.
[TapamienbHOCTh INIOCKOCTEN:
napajiiesIbHbIE TUIOCKOCTH; CBOMCTBA
[IapaJUIEIIbHBIX TUIOCKOCTEM.
[Ipocreiimme NpoCTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTH: TETPA3P, KYO,
napajuleyenuIe]; TOCTPOEHUE
CEYEHUN

CKPEILIMBAIOIINXCS MPSAMBIX
Y IIPUMEHSATH €0 IIPU PEIICHUN
3a1ay.

Pacno3naBath npu3My, Ha3bpIBaTh €€
DJIEMEHTBL.

CrpouTh ceueHus: NpU3Mbl

Ha FOTOBBIX YEPTEKAX.
IlepeuncasiTe BO3MOXKHBIE CLTOCOOBI
B3aMMHOI'0 PaCIIOJIOKEHUS IIPAMOU

Y IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEANBHON KU3HH.
/laBaTh onpeaeieHue
MapaJuIeIbHOCTU MPSMOU

Y TTOCKOCTH.

D®opMyJIHPOBATH MPU3HAK
MapajuIeIbHOCTU MPSMOU

Y TUTOCKOCTH, YTBEPKIACHUE O IPSIMOM
repeceyeHus IByX MIOCKOCTEMN,
MIPOXOJAIIMX YEePEe3 NapajlIeIIbHbIC
IpsIMBIE.

Pemars npakruueckue 3agadu

HA TTOCTPOCHUE CEUECHUM
MHOT'OTPaHHHKA.

OO0BSICHATH CiIydan B3aMMHOTO
PACTIONIOKEHHUS TIOCKOCTEM.
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JlaBaTh onpeaeieHue apauieIbHbIX
IIJIOCKOCTEN; TPUBOIUTD IIPUMEPBI
U3 pEAIbHOM KA3HU U OKPYKAIOIIEH
0OCTaHOBKH, WJUTIOCTPUPYIOIIHIE
[IapaJUIEIIbHOCTD INTIOCKOCTEM.
Hcnoab3oBaTh npusHaK
MapaJJIEIBHOCTH ABYX IIJIOCKOCTEH,
CBOICTBA NapaJIEJIbHBIX INIOCKOCTEN
IIPU PELIEHUH 3a]a4 Ha [IOCTPOCHUE.
OO0BSICHATD, UTO HA3BIBACTCS
napajyIeIbHBIM TPOEKTUPOBAHUEM

Y KaK BBITNIOJHSAETCS TPOESKTHPOBAHUE
(Guryp Ha MIOCKOCTb.

MN300paxkarTs B napaJuieaIbHON
MPOEKIINU pa3InyHbIC
reoOMEeTpUYECKHUe (PUrypsbl.
MopaeanpoBaTh pealibHbIE CUTYALIUN
Ha S13bIKE T€OMETPHUH, UCCIIEIOBAThH
MOCTPOEHHBIE MOJIEIH

C MCNOJIb30BAHUEM F€OMETPUUYECKHUX
TTOHSITUH.

Hcnoan3oBaTh npu penieHnH 3aaa4
HA IOCTPOCHUE CEUEHU M TTOHATUE
napajyIeIbHOCTH, MPU3HAKU

Y CBOICTBA MapajuieIbHbIX MPSMBIX
Ha MJI0CKOCTH
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[ lepneH IUKYISPHOCTD MPSMBIX
U TUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD IPSAMOU

Y IUIOCKOCTH: NEPIEHANKYIISPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSMBbIE
NapaJuIeNIbHBIE U NIEPIICHANKYJIISIPHBIC
K IUIOCKOCTH, ITPU3HAK
MIEPIIEHINKYJIIPHOCTH NPSIMOMN

Y ITIOCKOCTH, TeOpeEMa O IPSIMOMN
MEPIEHIUKYIISIPHOUN TNIOCKOCTH
IleprieHaAUKYJIISAp U HAKJIIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
pPacCTOSIHUE OT IIPSIMOM 0 IUIOCKOCTH

AKTYaJau3upoBaTh GaKThl U1 METOJIBI
IJIJAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJINTH AHAJIOTHH.

O0BACHATD, KaKOM yroj Ha3bIBACTCS
YTJIOM MEXIY NEePECEKarOINMUCS
MPSMBIMH, CKPELIABAIOIIAMHUCS
MPSIMBIMUA B TIPOCTPAHCTBE.

/laBaTh onpeaeieHue
MEePIEHIUKYIISPHBIX MPSAMBIX

U NIPSIMOU, MEPIIEHAUKYJIIIPHOU

K IJIOCKOCTH.

Haxoauthb yriel Mmexay
CKPEILUBAIOIIUMHUCS MPSIMBIMH B KyOe
U IUPaMHUJIE.

IIpuBoaAMTH PUMEPBbI U3 PEAIBHOU
KU3HU U OKpY>Karolei 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIIECHIUKYJIIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

Y MEPIEHIUKYISIPHOCTD MPSMOMN

K IIJIOCKOCTH.

DopMyJMPOBATH IIPU3HAK
MIEPIICHIUKYJIIPHOCTH TPSIMO

Y TJIOCKOCTH, IPUMEHSTH €ro Ha
MPaKTUKE: OOBIACHATH
MePIEHANKYIIPHOCTH pedpa Kyda

Y TMaroHaJId €ro rpaHu, KoTopas ero
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HE COJICPKUT, HAXOJIUTh JJIUHY
JMaroHaym Kyoa.

BbI4uCIATH BBICOTY IPABUIIBHOMN
TPEYTOJbHON U MPABUILHOU
YETBIPEXYTOJIBHON MUpaMU/I 110
JUTHHAM pedep.

PemiaTe 3a1aun Ha BBIUKUCIIEHUS,
CBSI3aHHBIE C MEPIICHAUKYIIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM TIPH PEIICHUU
IJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBACHATD, YTO HA3BIBAIOT
MEPIIEHAUKYIISIPOM U HAKIIOHHOU

13 TOYKH K IJIOCKOCTH; POEKIUEN
HAaKJIOHHOM Ha IUTOCKOCTb.
OODbSICHATD, UTO HA3BIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 IUNIOCKOCTH;
MEXy NapajuieIbHbIMU IIOCKOCTSIMY;
MEXIy MPSMOM U NApAIIIEIIbHOU €1
IJIOCKOCTBIO; MEXKIY
CKPEUIMBAIOIIMMHUCS TIPSIMBIMHU.
Haxoaurte 311 paccTostHus

B IIPOCTHIX CITydasiX B KyOe,
MUpAMUJIE, IPU3ME.

MopeaupoBaTh peajbHbIE CUTYAllUN
HAa SI3bIKE TEOMETPHUH, UCCIIEI0BAThH
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MMOCTPOCHHBIE MOJEIHN

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MMOHSATHH.

HNcnoab30BaTh 1py pelIeHUH 3aa4
Ha MOCTPOCHUE CEUYCHUIN TEOpEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTIIbl MEXAY IPSIMBIMU
U TJIOCKOCTSIMU

10

VYTIbl B IPOCTPAHCTBE: YOI MEXKIY
IIPSAAMOU U IUIOCKOCTBIO; IBYIPAHHBIN
YIOJI, JMHENHBIN YroJl IBYTPAaHHOTO
yTia.

IleprieHIUKYIJISIPHOCTD IIIOCKOCTEM:
IIPU3HAK MTEPIICHINKYJIIPHOCTH JIBYX
mIockocTei. Teopema o Tpex
MEPIIEHINKYJIAPAX

AKTYyaJau3upoBaTh (HaKkTbl U METObI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJINTH AHAJIOTHH.

JlaBaTh onpeaesieHue yria MEXIy
MPSAMOM U IUIOCKOCTBIO,
(opMyIHpOBaTH TEOPEMY O TPEX
NEepPHEHANKYJIIpax U 0OpaTHYIO K HEW.
Haxoauthb yron mexay npsiMmon

Y TJTOCKOCTBIO B MHOT'OTPaHHUKE,
pPacCTOsIHUE OT TOYKHU 0 MPSAMOU

Ha IJIOCKOCTH, UCIIOJIb3Ys TEOPEMY

O TpexX NEPHEHAUKYIIAPAX.
IIpoBoauTh Ha yepTeEKE
MEPIEHAUKYJISP: U3 TOUKU

Ha [PSIMYIO; U3 TOYKH HA INIOCKOCTb.
JaBarhb onpeneeHue AByTPaHHOIO
YIJIa ¥ €T0 3JIEMEHTOB.

OO0BSICHATH PaBEHCTBO BCEX
JMHEWHBIX YTJIOB ABYTPAHHOTIO YTJIA.
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Haxoaurthb Ha yepTexe NBYyrpaHHbBIN
yTOJI Ipu pedpe NUpaMuibl, IPU3MBI,
napajuieienuneaa.

/laBaTh onpeaesieHue yria MExXIy
IJIOCKOCTSAMM.

/laBaTh onpeaeieHue

1 GopMyTHPOBaATh NPU3HAK
B3aMMHO IEPIIECHINKYJISIPHBIX
IIJIOCKOCTEM.

HaxoauTthb yriel MeX1y INIOCKOCTSIMUA
B KyOe 1 MUpaMH/IE.

Hcnmoab30BaTh Ipy pELICHUN 33124
OCHOBHBIE TEOPEMBI I METOJIBI
IIJIJAHUMETPHH.

MopaeaupoBaTh peajibHbIE CUTYALUN
Ha A3bIKE TEOMETPHUH, HCCJIEA0BATH
ITOCTPOECHHBIE MOJIENN

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
TTOHSTHH.

Hcnonb3oBaTh Ipy pELICHUH 33134
HAa MOCTPOCHUE CEUYCHUN
COOTHOILIEHHS B IPSMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsATME MHOTOTpaHHUKA,
OCHOBHBIE BJIEMEHTbl MHOTOTPAaHHHKA,
BBIINYKJIBIE U HEBBIITYKJIbIE

AKTYaJIu3upoOBaATh (PaKThl U METOIbI
IJJAHUMETPHH, PEJICBAHTHBIE TEME,
NPOBOAMTH AHAJIOTUH.
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MHOTOTPaHHUKH; Pa3BEpTKa
MHOTOI'PaHHHUKA.

[Ipu3ma: N-yroyibHas npu3ma; rpaHu
Y OCHOBAHMsI PU3MBI; TIpSIMast

Y HAaKJIOHHAsI IPU3Mbl; OOKOBas

Y TI0JIHAsl IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, npAMOYTOJIbHBIN
IapajuIeIIeuIIe] U €T0 CBOMCTBA.
[Iupamuaa: N-yrojapHas nupamuia,
IpaHy U OCHOBaHUE MUPAMMU/IBI;
OOKOBasl U MOJHAs TOBEPXHOCTh
NUpaMUbL; IPABUJIbHAS U YCEUCHHAs
nupamuja.

DneMEeHThI PU3MBbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKU:
MOHSTUE TPABUIIBHOTO
MHOTOI'PaHHHKA; TpaBUJIbHAS TIPU3Ma
Y TIpaBWJIbHASI MUPAMUJIA; IPABUIIbHAS
TpeyroJibHasi Mupamuaa

U TIPaBWJIbHBIN TETPAdP; KYO.
[IpencraBneHre 0 MpaBUITBHBIX
MHOTOI'PaHHUKAX: OKTa’Ap, AOJAEKaIP
U UKOCaIp.

CummMmeTpusi B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTENIBHO TOUKH,
IPSIMOM, INTOCKOCTH. DJIEMEHTBI

JdaBarb onpeneneHue
napajuiesenurea, pacino3HaBaThb €ro
BUJbI U U3y4YaTh CBOMCTBA.

JlaBaTh onpeAeneHue MMpaMHu/ibl,
pacno3HaBaTh BUJIbI TUPAMHU/I,
dopmyaupoBaTh cBOICTBa pedep,
I'PAHEN U BBICOTHI IPABUIIBHOU
MUPAMUJIBI.

Haxoaurh muiomangb MOJIHON

1 OOKOBOM MOBEPXHOCTH MUPAMU/IBI.
/laBaTh onpeaesieHue YCEUCHHON
MUPaMU/JIbI, HA3bIBATh €€ AJIEMEHTHI.
D®opMyJTHPOBATH TEOPEMY

0 TIoIIaAu OOKOBOM MOBEPXHOCTH
[IPAaBUJILHOM YCEUEHHOW NMUPaMU/IBL.
Pemath 3a/1auu Ha BBIYKCIICHUE,
CBS3aHHBIE C TUPAMUJIaMH, a TAK¥KE
3a7]a4M HAa OCTPOCHUE CCUCHUM.
/laBaTh onpeaesieHue NpU3MBbI,
pacno3HaBaTh BHUJIbI [IPU3M,
H300pakKaTh MPU3MbI HA YEPTEKE.
Haxoaurh miomanb MOJIHOW WUIIH
OOKOBOI TTOBEPXHOCTH TIPU3MBI.
N3yuyath cooTHOLIIEHUS Diliiepa
U1 yncia pedep, rpaHeld U BepIIuH
MHOT'OTPaHHHKA.
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CUMMETPHUH B ITUpamMuax,
napajuienenuneaax, npaBuiIbHbIX
MHOTOT'PaHHUKAX.

Brruncnenne 31eMeHTOB
MHOTOI'PaHHHUKOB: pedpa, TuaroHasu,
yribl. [lnomane OOKOBOM OBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTH NPSAMOU
IIPU3MBL, IUIOIIA/Ib OCHOBAHUM, TEOPEMA
0 OOKOBOI OBEPXHOCTHU MPSMOM
npu3Mbl. [1nomans 60koBoH
MOBEPXHOCTHU U MOBEPXHOCTU
IIPaBUJIBHON MHUPaMUIbL, TEOpEMA

O TUIOIIAAX OOKOBOW TOBEPXHOCTH
YCEUEHHOMN MAPaMUIbI

N3y4yathb BUIbI IPaBUIBHBIX
MHOTOTPaHHUKOB, X Ha3BaHUS

Y KOJIMYECTBO IPAHEN.

HN3yuyarb cuMMETPUIO
MHOTOTPaHHUKOB.

OO0BACHATD, KaKUE TOUKHA
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHTEJIBHO JAHHOM TOYKH, MPSIMOU
WJIU TJIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO HWJIU IIJIOCKOCTBIO
CUMMETPHUH (QUTYPBL.

HpuBoauTh NPpUMEPHI
CUMMETPUUYHBIX (PUTYP B apXUTEKTYpE,
TEXHUKE, IPUPO/IE.

MopaeaupoBaTth peajbHbIC CUTYalUN
Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATH
IIOCTPOEHHBIE MOJEIHN

C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX
MMOHATHH, UCITOJIB30BaTh MOA00ME
MHOT'OTPaHHUKOB

OO6beMbl MHOTOIPaHHUKOB

ITorsarue 00 o0beme. O0beEM
MTUPaAMHUJIBI, TIPU3MBI

AKTYaJIU3UPOBATH (PaKThl U METOIbI
IJIAHUMETPHH, PEIICBAHTHBIEC TEME.
OO0BICHATD, KaK U3MEPSIOTCS
00BEMBI TeIl, MPOBOJISI AHAJIOTHIO

C U3MEPEHUEM IUIOLIAAEH
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MHOT'OYTOJIbHUKOB.
@®opMyJIHPOBATH OCHOBHBIE
CBOIICTBa OOBEMOB.

HN3yuarh, BBIBOAUTH (POPMYJIbI
o0beMa MPSIMOYTOJIBHOTO
MapajuielIeIuIe1a, IPU3Mbl

Y MUPAMU/IBI.

Bouryucasite 00beM NpU3Mbl

Y MUPAMUJIBI 110 UX DJIEMEHTAM.
IpuMeHATH 00bEM J1JI pELICHUS
CTEPEOMETPUUECKHX 3a/1a4

U JIJIs1 HAXOKJICHUSI TEOMETPUUECKUX
BEJINYHH.

MoaeaupoBaTth peajabHbIE CUTyalluu
Ha S3bIKE TEOMETPUH, UCCIIE0BATH
MIOCTPOECHHBIE MOJIENN

C UCIOJIb30BAHHEM T€OMETPUUECKUX
MTOHSTHMN

[loBTOpEHME: CEeUEeHUH,
PACCTOSIHUS U YTJIbI

ITocTpoeHue cevyennii

B MHOT'OTPaHHUKE.

Brruncnenne pacCTossHUN: MEXIY
JIBYMsI TOYKaMH, OT TOUKH J10 IIPSIMOU,
OT TOYKH J10 IJIOCKOCTH; MEXKIY
CKPEIIUBAIOIIUMUCS IIPSAMBIMU.
Brrunucnenue yrios: Mexay

CTpouTh ceyeHre MHOTOTpaHHUKA
METO/IOM CIIE/IOB.

JlaBaTh onpejieJieHHe pacCTOSHUS
Mexay purypamu.

Haxoautp paccTosiHuE MEXITy
napajyuieIbHBIMU MJIOCKOCTSMU,
MEXy TNIOCKOCTBIO M TapaljieIbHOM
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CKpELIMBAIOIIMHUCS NPSIMBIMH,
MEXKy IPSIMOM U TIIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

€U IPSAMOU, MEXKITY
CKPEUIMBAIOIINMHUCS NPSIMBIMH.
CTpouTh TUHEHHBIN YroJ
IBYT'PAHHOTO yIjia Ha YEPTE)KE
MHOTOIPAHHHUKA U HAXOJUTh €ro
BEJINYMHY.

Haxoaurthb yriel MeX1y INIOCKOCTSIMUA
B MHOTOTPAaHHHKAX

OBLIEE KOJIMYECTBO
HYACOB I10 [TIPOIPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE cojiep>KaHue OcHOBHBIE BUJIBI ACSTEIBHOCTH
(TemnI) Kypca 4acoB oOyyJaromuxcs
Tena BpamieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJIu3UPOBATH (PAKThl U METO/IbI

JUAMETP; TUTOIIA (b TOBEPXHOCTH
cdeprl. B3aumHoe pacmosoxeHue
cdepsl ¥ TIOCKOCTH; KacaTelbHast
IIJIOCKOCTH K cdepe; TIoIaab
cdepsl. U3006paskenue chepsl, mapa
Ha rmiockoctu. CeveHus mapa

IJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOJUTH aHAJIOTHH.

JlaBaTh onpeaesieHus chepol U mapa,
UX IIEHTpa, paanyca, JuaMeTpa.
Onpenensitb chepy kak hurypy
BpalleHUs] OKPYKHOCTH.
HccaenoBarb B3aiMHOE
pacmoJyiokeHue cepbl U MIOCKOCTH,
IBYyX chep, WLTHCTPUPOBATH 3TO
Ha YepTekaxX U pUCYHKaX.
DOopMyIHPOBATH ONPEICIICHUE
KacaTeJIbHOM MIIOCKOCTHU K cdepe,
CBOWCTBO U MPU3HAK KaCaTeJIbHON
TIJIOCKOCTH.

3HAKOMMTBLCH C T€OJIE3UNYCCKUMU
JUHUSIMU Ha cdepe

[{unuHapUYecKas TOBEPXHOCTD,
oOpa3yrolue MIIHHIPUIECKOM
MIOBEPXHOCTH, OCh IIHJIUHIPUICCKON
NOBEpXHOCTH. [IWmmHAp: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTb,

OOBACHATD, YTO HA3BIBAIOT
LWJIMHIPOM, Ha3bIBaTh €0 3JIEMEHTHI.
N3y4yath, 00BACHATD, KaK NOJIYYUTh
HWIMHAP MyTEM BpaILlCHUS
PSIMOYTOJIbHUKA.
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oOpa3yromiasi ¥ OCh; IJIOIIA/Ib
OOKOBOH M NOJTHOM MMOBEPXHOCTH.
N300pakeHne uIMHIpa

Ha IINIOCKOCTH. Pa3BepTKa oujmHAapa.

Ceuenust uMIMHApA
(IUTOCKOCTBI0, NapaJIEIbHOM
WIN TIEPIICHIUKYIAPHON OCH
HUJIUHAPA)

BbIBOAUTH, HCTIOJIB30BATH (POPMYITBI
JUTSI BBIYMCIICHUS TIJIOIA OOKOBOM
MOBEPXHOCTH [IUIUHAPA.

HN3yuyatsb, pacno3HaBaTh pa3BepTKy
UUIUHAPA.

H300paxaTs IWIMHAD U €T0 CEUECHUS
IJIOCKOCTBIO, ITPOXOJIAIIECH Yepe3 ero
OCb, MAPAJIIETBHOW WIIH
NEPIEHIUKYIISIPHON OCH.

HaxoauTe miomaam 3TuxX CEYeHUH.
MopaeaupoBaTh peajibHbIE CUTYaAllUN
Ha SI3bIKE TEOMETPUU, UCCJIEA0BATH
ITIOCTPOEHHBIE MOJIECIIN

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHATHMN

Konnueckast HOBEpXHOCTB,
o0pa3yroIre KOHUYECKOU
MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM MMOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplIvHA,
oOpa3yroIias U OCh; IJIOIIA/Ib
OOKOBO M TIOJTHOM MTOBEPXHOCTH.
VYceueHHBI KOHYC: 00pa3yroIme
Y BBICOTA; OCHOBAHUS U OOKOBas
MOBEPXHOCTb.

N300pakeHrne KOHyca Ha TUIOCKOCTH.

OO0BACHATD, KAKOE TEJIO HA3LIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €T0
3JIECMEHTBHI.

HN3yuaTh, 00bACHATD, KAK MTOJTYUYHUTh
KOHYC ITyTEM BpaIllCeHUs
NPSIMOYTOJILHOTO TPEYTOJIbHUKA.
M300pakaTh KOHYC U €r0 CEYEHUs
IJIOCKOCTBIO, ITPOXOIAIIEN Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYISIPHON
K OCH.

HN3yuath, pacno3HaBaTh pa3BepPTKy
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PasBepTka konyca.

Ceuenus koHyca (IJI0CKOCTHIO,
napasuieIbHON OCHOBAHHUIO,

¥ TUTOCKOCTBIO, TPOXOIAIIEH
4yepe3 BEPIINHY)

KOHYca.
BbIBOAMTH, MCII0JIb30BATH (HOPMYJIbI
JUIS. BLIYMCJICHMS IIJI0IIAa I OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb njiomnaau CeUeHuM,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIIEHAUKYJISIPHBIX €r0 OCH.
OO0BACHATD, KAKOE TEJIO HA3LEIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuaTh, 00BACHATD, KaK €r0
MOJIYYUTh ITyTEM BPAIICHUS
IPSAMOYTOJIBHOM TPAIELUH.
BbIBOAUTL, NPpUMEHATHL (POpMyITy
JUIS. BBIYMCJICHUS IIJI0IIaau OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHarus ten BpaiieHus

1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KOJI0 cdepsl; cdepa,
BITMCAHHAs B MHOTOTPAHHUK WIIH

B TEJIO BpaIICHUS

AKTYyaJau3upoBaTh (HaKkTbl 1 METOAbI
IIJJAHUMETPHH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUH.

Pemathb cTepeomMeTpruyeCcKue 3a1a4H,
CBSI3aHHBIE C TEJIaMHU BPALLCHMUS,
IIOCTPOCHHUEM CEYEHUM TEJ BpallCHUs,
C KOMOMHAIUSIMU TE€J BPALLIEHUS

Y MHOTOTPaHHUKOB Ha HAXOXKIEHUE
r€OMETPUYECKUX BEJIMYHH.
Hcnoab30BaTh 1pu pelIcHUU
CTEPEOMETPUYECKUX 3a1a4

51



Pabouast nporpamma | Maremaruka. 10—11 kmaccer (6a30BbIi ypOBEHB)

TUTAHUMETPUUIECKHE (PaKThl B METOIBI
3a/Ja4M Ha BBIYHCIICHUE

1 0Ka3aTeJILCTBO.

MoaeaupoBaTh peajibHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCIEA0BATH
MMOCTPOEHHBIE MOJICIIH

C HCIIOJIb30BAHUEM I'€OMETPUUECKUX
MMOHSITUHN

OO0BEMBI TENI

[Tonsitue 06 00beMe. OCHOBHBIC
CBOMCTBA 0OBEMOB TEII.

O0beM HWIMHIPA, KOHYCA.
OO0beMm 11apa u miomaab cepsl

AKTYyaJau3upoBaTh (HaKkTbl U METObI
TUTAHUMETPHH, PEIEBaHTHBIC TEME,
IPOBOJIUTH aHAJIOTHUH.

BbIBOAUTH, HCIOJIb30BATH
dbopmysibl 00bEMOB: TTPU3MBI,
WIMHIPA, TMPaMUIbl, KOHYCA;
YCEUEeHHON MUPAMUJIBI U YCEUYEHHOTO
KOHYyca.

Pematb crepeomeTpuieckue
3aJla4y¥, CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB.

®opMyaMpoBaTH ONpeeiiCeHNE
[IAPOBOT'0 CETMEHTA, IAPOBOTO CJIOA,
IapOBOTO CEKTOpA.

IIpumensaTs Gopmybl

JUTS HaXO0X/IeHUST 00BEMOB

IIAPOBOI'0 CETMEHTA, I11apOBOT0
CEKTOpa
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[TonoOHbIe Tena B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXTY IUIONIAISIMHU
MMOBEPXHOCTEHN, 00beMaMHU MOI0OHBIX
TEI

Pemathb cTepeomMeTpuueCcKue 3a1a4H,
CBs3aHHBIE C 00BEMOM II1apa

U TUIOIIA/IbI0 Cephl.
MopaeaupoBaTh peajibHbIE CUTYaAllUN
Ha SI3bIKE TEOMETPUH, UCCIIE]IOBATH
MOCTPOCHHBIE MOJICTTU

C UCIOJIb30BAHUEM T€OMETPUYECKUX
TTOHSTHM.

AKTYaJIu3uPOBATH (PAKThl U METO/IbI
IJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MIPOBOJIUTH aHAJIOTHUHU.

Pemathb cTepeomeTpuuecKue 3a1a4u,
CBSI3aHHBIEC C COOTHOIICHHUEM 00bEMOB
U TIOBEPXHOCTEH MOJOOHBIX TEJ

B IIPOCTPAHCTBE.

MopaeaupoBaTh peajibHbIE CUTYaAllUN
Ha SI3bIKE TEOMETPUH, UCCIICIOBATH
MOCTPOECHHBIE MOJIETTU

C UCIIOJIb30BAHUEM T€OMETPUYECKUX
MTOHATHMN

BekTopbl 1 KOOpAUHATHI
B IPOCTPAHCTBE

10

Bektop Ha miiockoctu

1 B npocTpaHcTBe. ClioxeHue

Y BBIYMTAHHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yucio. Paznoxenune
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio

AKTYaJIu3uPOBATH (PAKThl U METO/IBI
MIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

OnepupoBaTh NOHATHEM BEKTOP

B POCTPAHCTRE.

DopMyIHpPOBATH IPABUIIO
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napajuiesenuIea.
Pewienue 3ama4, CBSI3aHHBIX

C IPUMEHEHUEM IPABUII JEUCTBUI

C BEKTOPAMH.

[IpssMoyroJIbHAs cucTeMa KOOpANHAT
B IpocTpancTBe. KoopauHatel
BekTopa. [Ipocreitmue 3agaun

B KOOpAMHATAX. YTOI MEXIY
BekTopamu. CkanspHoe
IIPOU3BEACHUE BEKTOPOB.
Boeluncienue yriioB Mexay IpsiMbIMU
U IJIOCKOCTSIMH.
KoopirHaTHO-BEKTOPHBIN METO/T

IIPU PELIEHUU TEOMETPUUECKUX 3a1a4

napajuiesIeIuIIe/1a Py CI0KEHUU
BEKTOPOB.

CkiaapiBaTh, BBIYMTATH BEKTOPHI,
YMHO2KaTh BEKTOP HA YHCIIO.
HM3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
Omeparui.

JaBathb onpeneneHne npsMOyroJbHON
CHACTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bripa3utrb KOOpIMHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAUTH, HCIIOJIB30BATH (hOpMY.JLy
JUIMHBI BEKTOPA U PACCTOSIHUSL MEXKTY
TOYKaMH.

BripakaTh CKaJsipHOE NPOU3BEACHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIUUCIISITH YTOJI MEXKY ABYMS
BEKTOpPaMH, ABYMS MPSIMBbIMHU.
HaxoauTe yron mexay npsiMou

Y IUIOCKOCTBIO, YTOJI MEXAY JABYMS
IJIOCKOCTSIMU aHAJIUTUYECKUMHU
METO/IAMHU.

BeiBoaUTH, HCIOIB30BATH (popMy.1y
pPacCTOSIHUS OT TOUKH JI0 TNIOCKOCTH

[loBTOpeHue, 06001IeHNE
U cUCcTeMaTu3alys 3HaHUU

OcHoBHbIE (PUTYpBI, (HAKTHI, TEOPEMBI
Kypca IUNIAHUMETPHUH. 3aJauu
MJIAHUMETPUH U METOJIbI UX

Pemars npocreiimme 3a1aau
HA HAXOXJICHUE JJIMH U YIJIOB
B reOMETpUYECKUX Purypax,
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peleHusl.

OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBbI
Kypca CTepeoOMEeTpHUH. 3a1auu
CTEPEOMETPHH U METOBI UX PEIICHUS

npuMeHsaTh Teopemy [udaropa,
TEOPEMBbI CHHYCOB U KOCHHYCOB.
HaxoauTs mionia b MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBathb mo100HbIE DUTYPBHI,
HAXOJWUTh OTHOILICHUS JJINH

Y TJIOIIAJIEH.

Hcnonb3oBaTh IpU pEICHUN
CTEPEOMETPUUECKUX 3a/1a4 (PaKThl

¥ METOJIbI TUTAHUMETPHUH

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOSATHOCTB U CTATUCTHUKA»

INOACHHUTEJIBHASA 3AIITMCKA

VYyeOnbiii Kypc «BepoATHOCT, U CTaTHCTHKa» 0a30BOTO YpPOBHS SIBISICTCS
MPOJOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO YYeOHOTO Kypca 0a30BOTO YPOBHS
OCHOBHOTO 00111ero o0pa3oBaHus. Y4eOHbIN Kypc NpenHa3HadyeH ajisi (hopMUpOBaHUsA
y 00yJaronmxcsi CTAaTUCTUICCKON KYJIbTYPhl i TIOHUMAHUS PO TEOPUU BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOTr0 WHCTPYMEHTA JJIsl M3Y4YEHUs CIy4YalHbIX COOBITUM, BEIMYUH
u 1pormeccoB. [lpm wm3ydyeHnnm y4deOHOro Kypca oO0OTamarTcs MPEACTaBICHUS
0o0y4Jaronuxcs 0 METO/AaX MCCIE0OBaHUS U3MEHUUBOTO MUpPA, PA3BUBAETCSl TOHUMAHHE
3HAYMMOCTH W OOIIMHOCTH MaTEMaTHYECKUX METOJOB IMO3HAHUSA KaK HEOThEMIIEMOU
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSL.

Coneprxkanue ydeOHOTO Kypca HAIpaBJICHO Ha 3aKpeIUICHUE 3HAHWH, MOTydeHHBIX
IpY W3YYCHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs, W Ha pPa3BUTHE
MPEICTABICHUNM O CIy4alHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXIY HUMH Ha Ba)KHBIX
pUMeEpax, CHOKEThl KOTOPBIX TOYEPIHYTHI W3 OKpYyXaromero mupa. B pesymnbrare
y  oOydJamommxcs JOKHO  cOpMHPOBAThCA  TPEJCTaBICHHE O  HauOoJiee
YIOTPEOUTENBHBIX M OOIIMX MAaTEMAaTHICCKUX MOJIEISAX, UCIIOIB3yEMbIX JIJIST OTICAHUS
aHTPOIMTOMETPHUCCKUX U AeMOTpadUIECKUX BEIIMYUH, TOTPEITHOCTEH B pa3IMIHOTO POa
U3MEpPEHUSX, JJIMTEIBbHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMUCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH M TIPOIIECCOB B OOIIECTBE.

B cootBercTBUM ¢ yKa3aHHBIMH ILIEJSIMA B CTPYKType Yy4eOHOTO Kypca
«BepoATHOCTh U CTATUCTUKA» JIJISI YPOBHS CpeAHEro o0IIero oopa3zoBanus Ha 0a30BOM
YpOBHE BBIICNICHBI CJIEAYIONIUNE OCHOBHBIC COJEpX aTelbHble JUHUHM: «CiydaiiHbie
COOBITHS M BEPOATHOCTHY, «CiTydaliHbIC BEIMUMHBI U 3aKOH OOJIBIITUX YHCET.

Baxnyro dwacth ydeOHOTO Kypca 3aHUMaeT U3YYCHHE TE€OMETPHUYECKOTO
1 OMHOMHAJILHOTO paCIpelIe/IeHUii M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH —
MOKA3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEICIICHUSMH.

Conepxanne auHUN «CoydaliHbIe COOBITHS W BEPOSTHOCTH» CIYKHUT OCHOBOU
st (OPMHPOBAHUS TPEJACTABICHUH O PpaclpelesieHUd BEPOATHOCTEH MEXKIy
3HAUYCHUSIMU CIIy4allHbIX BEIWYMH, a TakKe JTa JWHUS HeoOxoauMa Kak 0asa
JUTSI U3yYEHHUs 3aKOHA OOJBIMUX 4ucen — (QyHAAMEHTAIBHOTO 3aKOHA, JICHCTBYIOIIETO
B MpUpPOJEC M OOIIECTBE W MMEIOIIET0 MaTeMaTH4ecKyr dopmanuzamnuio. CaMm 3aKoH
OONBIIMX YHCEN TpeIaraeTcsi B O3HAKOMUTEIBHOH (QopMe ¢ MHHUMAaJIbHBIM
UCTIOJIb30BaHUEM MaTeMaTH4YecKoro (popmanusma.

Tembl, CcBsi3aHHBIE C HENMPEPHIBHBIMU CIyYaWHBIMU BEIWYMHAMH, AKIICHTUPYIOT
BHUMaHUE OOYyYaroNIMXCsl Ha OMHMCAHWU W W3YYCHUHU CITYYalHBIX SBICHUHA C MOMOIIBIO
HempepbiBHBIX  GyHKIUNA. OCHOBHOE€ BHUMAaHUE YACISICTCS  IMOKa3aTeIbHOMY
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U HOPMAaJbHOMY paclpeleficHUsIM, TpPH 3TOM MPEAIOoJaracTcs O03HAKOMHUTEILHOE
U3ydeHre MaTepuana 0e3 J0Ka3aTelIbCTB MPUMEHSIEMbIX (DaKTOB.

OOmiee YWCIO0 dYacoB ISl M3YYCHHS Y4eOHOro Kypca
«BepositHOCTh U cTaTucTHKa» — 68 yacoB: B 10 kmacce — 34 uvaca (1 wac B Hemernio),
B 11 kiacce — 34 yvaca (1 gyac B HEZEITIO).

COJEPXAHUE OBYYEHUA

10 KUIACC

[IpencraBienue fAaHHBIX C [OOMOIIbO Tabmuy u  auarpamm. CpenHee
apudmeTruecKkoe, MeIuaHa, HaudOoJIbIlIee U HAaUMEHbIIIEEe 3HAUCHMS, pa3Max, JUCIEePCUs
Y CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnydyaliHble SKCHEPUMEHTHI (OMBITHI) M CIIy4alHbIE COOBITHUS. DJIEMEHTapHbIE
coOpiTusi  (Ucxoabl). BeposiTHOCTh  ciaydailHOro coObITHS. bBaM30CTh  YacTOTHI
U BEpOSTHOCTU cOObITHH. CiydaliHble OIBITHI C PABHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU
coOBITUSIMU. BepoaTHOCTH COOBITUH B OMBITAX C PABHOBO3MOXHBIMH 3JI€MEHTapPHBIMU
COOBITUSIMHU.

Onepanyu HajJ COOBITHSIMU: TeEpeceueHre, OObEIUHEHUE, MPOTUBOMOJIOKHBIC
coObITust. lnarpammel Diiepa. @opMyiia CI0KEHHSI BEPOSITHOCTEH.

VYciioBHasE BEPOSITHOCTb.  YMHOXEHHME BEpOATHOCTER. JlepeBo  CiydailHOro
skcniepuMenTa. dopmyiia noaHo BepossTHOCTU. HezaBrucumbie COOBITHS.

KomOunatopnoe mnpaswio ymHoxkeHus. l[lepectanoBku u dakropuan. Yucio
coueranuid. TpeyronpHuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHblil ciyyailHbld ONBIT (MCHBITAaHME), ycnex M Heynaya. HesaBucumbie
ucnbiTanus. Cepust HE3aBUCUMBIX UCTIBITAHUM 10 MepBoro ycrexa. Ceprst HE3aBUCUMBIX
ucnbITaHUN bepHyum.

Cnyuaiinas BenuuuHa. Pactipenenenue BeposiTHocTel. [lnarpamMmma pacupeaeaeHus.
[Tpumeps! pactipesesieHuil, B TOM YUCIIE, TEOMETPUIECKOEe U OMHOMHAIILHOE.

11 KUIACC

YucnioBele XapaKTEPUCTUKU CIIYYaMHBIX BEJIMYMH: MAaTE€MaTHYECKOE OXKHUIAHUE,
JACTIEPCUS M CTAHJAPTHOE OTKJIOHEHHWE. [IpuMepbpl NMpUMEHEHUsT MaTeMaTU4eCKOTO
OXHJaHWs, B TOM YMCJIIE€ B 3aJa4yax M3 MOBCEAHECBHOM >KU3HU. MaremaTtnyeckoe
OXUJaHue OWHApPHOM CiIydallHOM BeIMYMHBI. MaremMaTH4ecKoe OXXKHIaHUE CYMMBI
CIy4YalHbIX BEJIMYMH. MaTeMaTH4YeCKOoe OXUIAHHE U JUCIEPCUS] TEOMETPUUYECKOTO H
OMHOMMAJILHOTO pacTpeesICHUN.

3aK0oH OOJBIIMX YUCET U €r0 pojib B HayKe, IpUpojae U obuiecTBe. BoIOOpOUHBIit
METOJ, UCCIEAOBAHNN.

[Ipumepsl  HENpepbpIBHBIX  Clayd4aWHbIX BeJWuuH. IloHsATHE O IUIOTHOCTH
pacrpeneneHus. 3aaayd, MNPUBOISAIIME K HOPMAaJIbHOMY pacnpenesieHuto. [loHsTue
0 HOPMAJIBHOM PacCIpPEACICHUN.
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IMPEAMETHBIE PE3YJIBTATDBI

K xonny o6ydenus B 10 ky1acce o0ydaroniuiicst HOJIYIUT CICAYIOIINE TPEIAMETHBIE
pE3yNbTATHI:

YUTATh U CTPOUTH TAOJIUIIEI M TUATPAMMBI;

OTIEpUPOBATh TMOHATHIAMU: CpeaHee apudMETHYECKOe, MeIuaHa, HauOOoJIbIIee,
HaMMEHbIIIee 3HAUCHUE, Pa3Max MacCUBa YHCIIOBBIX JAHHBIX;

OIEepUPOBATH MOHATUSIMHU: CIIyYalHbIN SKCIIEPUMEHT (OTIBIT) U CIIydyaliHOE COOBITHE,
AJIEMEHTApHOE COOBbITHE (PJIEMEHTApPHBIM HCXOJ) CIy4allHOrO OIbITa, HaXOJUTh
BEPOSITHOCTU B OIBITaX C PABHOBO3MOXKHBIMU CIIyYaWHBIMU COOBITHSIMU, HAXOJUTh
Y CPAaBHUBATh BEPOSTHOCTU COOBITUHN B U3YUCHHBIX CIyYaMHBIX IKCIIEPUMEHTAX;

HaxoJuTh U (HOPMYJIHUPOBATH COOBITHS: TIepeceyeHrue U OOBEIUHEHHUE JTaHHBIX
cOoObITHH, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHUIO,  TOJIB30BATHCS
nuarpaMmMmamu Didsiepa U GopMyJIoi CI0KEHHUSI BEpOSTHOCTEH MPU PEIICHUN 3a]1ay;

OTIEpUPOBATH TOHATUSIMU: YCJIOBHAas BEPOSITHOCTh, HE3aBUCUMBIE COOBITHUS,
HaxXOJIUTh BEPOSITHOCTU C TOMOIIBIO TMpaBWia YMHOXKEHHUS, C IOMOIIBI0 JepeBa
CJIy4allHOTO OTIbITA;

IPUMEHSTH KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS MIPU PEIICHUH 3a]1a4;

ONEpUpPOBATh TMOHSATUAMM: UCIBITAHUE, HE3aBUCUMBIE UCIBITAHUSA, CEpUs
UCIIBITAHUM, YCIIeX U Hey/1aya, HaXOJIUTh BEPOSTHOCTH COOBITUN B CEpUU HE3aBUCUMBIX
UCIIBITAaHUI JI0 TIEPBOTO yCIleXa, HaXOJIUTh BEPOSITHOCTU COOBITHI B CEpUU MCTBITAHUN
bepnyiuu;

ONEPHUPOBATH TMOHATUSIMU: Clly4ailHasi BEJIWYMHA, PACIPENICTICHUE BEPOSTHOCTEM,
JqarpamMma pacrpeiesieHus.

K koHniry oOyuenus B 11 kiracce oOy4aroniuiicss MOJIy4uT CAEAYIOIIHUE PEIMETHBIE
pEe3yNbTATHI:

CPaBHUBATh BEPOSTHOCTH 3HAYCHUM CIIyYalHON BEJIMYUHBI IO PACTIPEICIICHUIO WIIH
C TIOMOIIBIO TUArpamm;

OMEepUPOBATH MOHATUEM MATEMATHYECKOTO O0KMAAHMS, TPUBOAUTH MPUMEPHI, KaK
OPUMEHSIETC  MaTEMaTUYECKOe  OXUAAHWUE  CIy4yailHOW  BEJIMYMHBI  HAXOJUTh
MaTEeMaTUYECKOE 0KHUJIaHUE 10 TaHHOMY PacIpeiesICHHUIO;

MMETh MPECTaBICHUE O 3aKOHE OOJIBIINX YHCEI;

MMETH MPEACTABIEHNE O HOPMAIBHOM PacIpeieIeHUH.
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10 KJIACC
HanmenoBanue paznena  |KommuecTtso OcHOBHOE cofepKaHne OcCHOBHBIE BUJIBI AESTEIBHOCTH
(TembI) Kypca 4acoB o0yyJaromuxcs
[IpencraBineHne JaHHBIX 4 [IpencraBieHne JaHHBIX C TOMOIIBIO N3BaexaTs nHpopManuo 13 TadIuIl
Y OIMcaTebHas CTaTUCTUKA Tabmui u nuarpamm. CpenHee U MarpaMm, MCIOJIb30BATh TaOIUIIbI
apudmMeTnyeckoe, MeIMaHa, U MarpaMMBbl JUIsl IPEICTABICHUS
HauOoJIblIIee U HAUMEHbIIEEe CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoaurtpb onucarenbHbIe
CTaHJAPTHOE OTKJIOHEHHUE YHUCIIOBBIX XapaKTEpUCTUKU JaHHBIX.
HaboOpoB BeiaBuraThs, KpUTHKOBATH
TUII0TE3bI O XAPAKTEPE CIyYaHOU
M3MEHUYMBOCTH U ONPEIECIAIOIINX €€
(bakropax
Ciry4ailHbIE ONBITHI 3 Cry4daiiHble SKCTIEpUMEHTHI (OIBITHI) BoigeasiTh Ha IpUMepax Ciy4aiiHble

U CITydaiHbIe COOBITHS,
OMBITHl C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU UCXOAaMU

U CIy4aiiHble COOBITHS.
DneMeHTapHbIe COOBITHS (MCXO/bI).
BeposiTHOCTD ClTy4aifHOTO COOBITHS.
BepositHocTH COOBITHIT B OTIBITAX

C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.
[Tpaktuyeckas pabora

COOBITHS B OMIMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIHPOBATH YCIIOBUS ITPOBEACHUS
CIIYYalHOTO OIBITA.

Haxoautb BepOsSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MOXHBIMHU
HCXOJaMH.

MopaeanpoBaTh OIbITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI¢ TIPAKTUIECKON
paboThI

Onepanuu HaJl COOBITUSIMH,
CJIO’KEHHE BEPOSITHOCTEN

Onepanuu HaT COOBITUSIMH:
nepeceyeHue, 00beIMHEHUE COOBITHI,
MIPOTUBOMOJIOKHBIE COOBITHS.
Juarpammel Diiniepa. @opmyna
CJI0KE€HHUSI BEPOSITHOCTEN

Hcnoab3oBaTh AuarpamMmel Jinepa
Y CJIOBECHOE OIMCAHKE COOBITHIA
U1 POPMYIIUPOBKHU U U300PAKCHUS

O6’I)€,ZII/IH€HI/IH H ICPCCCUCHUA COOBITHIA.

Pemarp 3agaum ¢ UCTIOJIL30BAHUEM
(hopMyIIbI CIIOKEHHS BEPOSTHOCTEH

Y cimoBHAs BEPOSITHOCTD,
JIEPEBO CIIYYAMHOIO OIIbITA,
dbopMya nosHoM
BEPOSITHOCTHU

1 HE3aBUCUMOCTh COOBITUI

VY cnoBHasA BEPOSITHOCTh. Y MHOKEHHE
BEPOATHOCTEN. JlepeBo cirydyaliHOro
3KcriepumenTa. @opmyiia noJHoOM
BeposATHOCTH. HezaBucuMbIie COOBITHS

Pematsb 3agaum Ha HaxXOXKICHUE
BEPOSITHOCTEN COOBITHH, B TOM UHCIIE
YCJIOBHBIX C TOMOUIBIO JIEpEBa
CIIy4allHOTO OIIBITA.

Onpenensitb HE3aBUCUMOCThH COOBITHIMA
1o ¢hopmyJie U IO OpraHu3aIuu
CJIy4alHOTO OIIbITa

DneMeHThl KOMOMHATOPUKU

KomMOunaTopHoe npaBuiio
yMHOXeHUs. [lepecTaHOBKH

u dakropuan. Yucmo coueTaHuil.
Tpeyronbauk [lackamsa. ®opmyia
ounoma HerotoHa

Hcnonb30BaTh MpaBuii0 YMHOKEHUS
JUTSL TIEPEUYMCIICHHS] COOBITHI

B CJIyYallHOM OIIBITE.

IMoab3oBaThCst PopmyIioi

u TpeyrosbHUKOM [lackans

JUTSI OTIPEICTICHUS] YMCIIa COUeTaHUM

Cepun mocne0BaTeIbHbIX
HCIIBITAHU I

buHapHbIl Cily4allHBINA OIIBIT
(ucrbITaHuE), yCrex 1 Heyaaua.
HesaBucumeie ucnbitanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUN 10 IEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTBI
Ha OTAEJIbHBIE UCTIBITAHUSI.
OcBauBaTh NOHATHSA . UCIIBITAHKE,
CEpUsl HE3aBUCUMBIX UCIIBITAHUMU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnbpITaHui bepHysum.
[IpaxTrueckas padora

C MCMOJIB30BAHUEM DJICKTPOHHBIX
TaOJIUI]

IIpuBoaMTH PUMeEPHI CEPUIA
HE3aBUCHUMBIX UCITBITAHUMN.
Pemartsb 3aga4m Ha IOUCK
BEPOSITHOCTEH COOBITHI B CEPUU
WCIIBITAHUM 10 TIEPBOTO ycrexa

Y B CEpUSIX UCTIBITAaHUN bepHysum.
HN3yyaTh B X0/1€ IPAKTHYECKOU
padoThI C UCITOIB30BAHUEM
AIIEKTPOHHBIX TAOJHI] BEPOSTHOCTH
COOBITUI B CEPUSIX HE3aBUCUMBIX
HCTIBITAaHUI

CnyualiHble BEJTUYUHbI
U pacrpeeseHus

CiydaiiHasl BeJINUMHA.
Pacnpenenenne BeposaTHOCTEMN.
Jnarpamma pacnpenenenus. Cymma

" IIPOU3BCACHHUC CHy‘l&fIHBIX BCJINYHH.

[Ipumeps! pacnipenesieHunil, B TOM
YUCJIE TEOMETPUYECKOE
1 OMHOMHAJIbHOE

OcBaunBaTh NOHATHSA: CITydaiiHas
BEJIMUMHA, pacnpeeseHue, Tadamna
pacrpeaenenys, imarpaMmma
pacrpeneneHusl.

IIpuBoauTh NpUMepHI
pacnpeneseHui, B TOM YUCIIe

rCOMETPUYECKOT0 U OMHOMHAIBHOTO.

CpaBHMBaTB pacnpeneacHus
CIIyYalHBIX BEJIUYUH

HaxoanTh 3HaUY€HHUS CyMMBI

Y TIPOU3BEACHUS CITyYailHbIX
BEJIMYMH.

CTpouth u pacno3HaBaThb
reOMETPUYECKOe U OMHOMHUATBHOE
pacnpeieseHue
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YACOB IIO I[TPOI'PAMME

[ToBTOpenue, 00o0IIECHHE, 3) OnucaTenbHasi CTATHCTHKA. IHoBTOPATH H3yUEHHOE
cUcTeMaTH3allHsl 3HAaHUN CiydaiiHble ONBITH U BEPOSATHOCTH U BBICTPANBAaTh CUCTEMY 3HAHUHN
CIIly4ailHbIX coObITH. Onepanuu
HaJl COOBITUSIMU. DJIEMEHTHI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
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11 KJIACC
HanmenoBanue paznena  |KonmuectBo OcHOBHOE cofepKaHue OcHOBHbIE BUJIBI JEATEIBHOCTH
(TemnI) Kypca 4acoB o0yyJaromuxcs
MaremaTuyeckoe OKuJaHue 4 [IpumMepbl npUMEHEHHS OcBauBaTh NOHATHE MATEMATUYECKOTO
CIIy4aliHOW BEJMYHUHBI MaTeMaTH4YECKOr0 OKUTaHUS 0KHIaHUSI.
(cTpaxoBaHue, J0Tepes). IIpuBoauTh 1 00CYKAATH IPUMEPHI
MareMaTu4ecKkoe 0KUJaHUE CYyMMBbI MIPUMEHECHUSI MATEMATUYECKOTO
CIIy4YalHbIX BEJIUYUH. 0KHIaHUSL.
MaremaTu4yeckoe 0OXKuJaHue BpIyucasgTh MaTEMAaTHYECKOE
T€OMETPUYECKOTO U OMHOMHUAIBHOTO 0KUJIaHHUE.
pacnpeneneHum HUcnoab30BaTh NOHATHE
MAaTEMATUYECKOTO OXKUIAHUS
Y €r0 CBOMCTBA IIPU PEIICHUN
3aaad4.
Haxoautsb 110 n3BecTHBIM (hopMyiam
MaTeMaTUYECKOE OKUJAHUE CYMMBbI
CIIyYalHbIX BEJIWYHH.
HaxoauTsb 110 u3BeCTHBIM (hopMysIam
MaTeMaTUYECKUE OKUIAHUS
CIIy4alHBIX BEJIUYUH, UMEIOLIUX
reOMETPUIECKOE U OMHOMHUATHHOE
pacnpenesneHus
Jlucnepcus U CTaHIapTHOE 4 Jlucnepcus u cTaHIapTHOE OcBauBaTh NOHATHS: TUCTIEPCUS,

OTKJIOHEHUE CIIy4YanHOU
BEJIMYUHBI

OTKJIOHEeHHUE. Jlucniepcuu
reOMETPUUYECKOT0 1 OMHOMHUAIBHOTO

CTaHAAPTHOE OTKJIIOHEHUE CIYYaUHOU
BEJIMYUHBI.
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pacmnpenecHus.
[TpakTryeckas padbora

C UCTIOJIb30BaHUEM 3JICKTPOHHBIX
TaOJIUI]

Haxoauts nucrniepcuto

0 pacmpeeICHHIO.

Haxoautsp 1o U3BECTHBIM
dbopMyaM AUCTICPCHIO
re€OMETPUUYECKOTO M ONHOMHAIIEHOTO
pacrpeieneHusi, B TOM YHUCIIE B XOJ1€
MPaKTUIECKON pabOThHI

C MCTIOJIb30BAHMEM DIIEKTPOHHBIX
TAOJINIL

3aK0H OOJIBIIINX YHUCEIT

3akoH 0oapIIMX yncesl. BeioopouHbIi
METO/ UCCIICOBAHUI.

[Ipaktuyeckas padbora

C MCTIOJIb30BAHNEM JIEKTPOHHBIX
TaOJIUI

3HAKOMUTBHCHA C BEIOOPOYHBIM
METOJIOM MCCJIE0BAHMS COBOKYITHOCTH
JaHHBIX.

N3yuyathb B X0/i€ MPAKTUYECKOU pabOTHI
C MCHOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIMIl MPUMEHEHHUE BHIOOPOUYHOTO
METO/1a UCCIIEOBaHU

HenpepsbiBHBIE C1ydaiiHbIE
BEJIMYMHBI (pacipeereHus)

[IprMepb! HEMPEPBIBHBIX CIIyYalHbIX
BeJMYrH. OyHKIMSA IOTHOCTH
pactpeznenenus. PaBaomepHoe
pacnpenesieHue U €ro CBOMCTBa

OcBauBaTh NOHATHUS: HENPEPHIBHAS
ClIy4yalHas BEJINYMHA, HEITPEPBIBHOE
pacnpezeneHue, GyHKUUS IIOTHOCTH
BEPOATHOCTHU.

IIpuBoaAMTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJIUYHH.

Haxoautb BepOsSTHOCTH COOBITHIA

MO IaHHOM (PYHKUMU MJIOTHOCTH, B TOM
Yy CJIE PABHOMEPHOI'O paclpeesIeHUs
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HopwmanbHoe pacnipenencHue 2 3amaun, MpUBOIALINE K HOpMaIbHOMY | OcBaMBaTh MOHATHS: HOPMAJIBHOE
pacnpeaenenuto. OyHkus pacrpeseseHue.
IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO | BhbIaesiTh 110 ONUCaHUIO CllydaliHbIe
pacnpeneneHus. BEJIMUMHBI, paclpeie/ICHHbIE
[IpakTrueckas padora 110 HOPMAaJIbHOMY 3aKOHY.
C MCTIOJIb30BAHUEM DJIEKTPOHHBIX I[IpuBoauTh NpUMepHI 337124,
TaOIUIY MPUBOAIINX K HOPMATbHOMY
pacnpeaeneHuro.
HaxoauTtp 4iClIOBBIC XapaKTEPUCTHKU
HOPMAaJIBHOTO pacIpe/ieieHUs
10 U3BECTHBIM (pOpMyJIaM.
Pemarp 3a1a4u, CBSI3aHHBIC
C MPUMEHEHNEM CBOWCTB HOPMAIBHOTO
pacnpeieneHuii, B TOM Yucie
C MCII0JIb30BAHUEM 3JIEKTPOHHBIX
TaOJINILL
[ToBTOpEHUe, 00001IEHNE 19 [IpencraBieHre JaHHBIX C TOMOIIBIO [ToBTOpATH W3yYEHHOE U BHICTPAUBAThH

M CUCTEMAaTu3alus 3HaHU!

Ta0JIML U TUarpaMm, OnucaTelIbHas
CTaTUCTHKA, ONBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITHUSIMU,
BBIYKCIIEHUE BEPOSITHOCTEN COOBITUI
C IpUMEeHEHHEM (HOpMYIT

U TpapTuecKrX METO/I0B
(koopauHaTHas OpsiMasi, IEPEBO,
nuarpamMma Jiiepa), ciaydaiHble

CUCTEMY 3HAHUU
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BEJIMYMHBI U pACOPEACIICHUS,
MaTeMaTHYECKOE OKUTAHNE
CIIy4YalHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB 110 I[TPOI'PAMME

34
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IHNEPEYEHDb (KOAUPUKATOP) PACHPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHMI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM MIPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA IO MATEMATHUKE

B ¢denepanpHBIX W pEerHOHATBHBIX MPOIEAypax OICHKH KadecTBa 0Opa3oBaHUS
UCIIOJIB3YETCs MepeyeHb (KOAU(PUKATOP) paCHpPE/ICICHHBIX MO KIIAccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOM MPOTPaMMBbI
CpelHero o011ero o0pa3oBaHus U PJIEMEHTOB COACPKAHUS IO MaTeMaTHKE.

10 KJIACC

IIpoBepsieMble TPeOOBaHMS K pe3y/IbTaTaM O0CBOCHHMS OCHOBHOM 00pa30oBaTe/1bHOM
NPOrpaMMblI

Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTATH OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOT0 00pa3oBaTeIbHON MPOTrpaMMBbl CPETHETO OOIIET0 00pa30BaHUs
pe3yJsbrara

1 Yucna v BEIYUCICHUS

11 OnepupoBaTh MOHATUSAMU: PALMOHAIBHOE U JIEUCTBUTEIBLHOE YHUCIIO,
' OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIEHTHI

19 Bemonuate  apudmMernyeckue  onepanuM ¢ palMOHAIBHBIMU
' Y J€MCTBUTEIBHBIMH YHCIAMU

13 BbINoNHATE NPUONMIKEHHBIE BBIYMCICHUS, WCIONb3Ys IpaBuiIa

OKPYTJICHMA, ACJIaTh IPUKUIAKY U OLICHKY pE3yJibTaTa BBIUMCJICHUH

OnepupoBaTh MOHATHUSMHU: CTENEHb C LEJNbBIM  [OKa3aTelieM,
CTaHzapTHas QopMa 3amucu JIEUCTBUTEIBLHOTO YHCIA, KOPEHb
1.4 HATypaJIbHOW CTENEeHH; MCIOJIb30BaTh MOAXOMAIIYI0 (popMy 3amucu
NEUCTBUTENBHBIX YMCENl ISl pEeUIeHUsT MPAKTUYECKUX  3ajay
Y TIPE/ICTABJICHUS JTaHHBIX

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT'€HC IPOU3BOJIBHOTO
1.5 yIJa; WCHOJIb30BaTh 3alKCh NPOU3BOJBLHOTO YIla 4yepe3 oOpaTHbIe
TPUTOHOMETpUUYECKUE QYHKIIUU

2 VYpaBHEHUs 1 HEPABEHCTBA

OnepupoBaTh MOHSATUAMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 1esnoe, paluoHallbHOE, MpPAlMOHAIIbHOE YpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
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BeinonHATh  mpeoOpa3oBaHUs TPUTOHOMETPUUYECKHX  BbIpaKEHUH

2.2
U pelliaTh TPUTOHOMETPUUECKUE YPaBHEHUS
BhImOaHATS npeoOpazoBaHus HEJbIX, paIoHaIbHBIX
2.3 U UPPAIMOHAIIBHBIX BBIPAXKEHUM M pelllaTh OCHOBHBIE THIIBI LIENIbIX,
PalMOHAIIBHBIX U UPPALIMOHANIbHBIX YPaBHEHUN U HEPABEHCTB
24 [TpumeHsTh ypaBHEHHS M HEPABEHCTBA JIJIs1 PEIICHUSI MATEMaTUIECKUX
' 3a/1ay W 3a]1a4 U3 pa3INyHbIX 00J1acTell HAYKU U pealIbHOM KU3HU
MopenupoBaTh peanbHble CUTYallMd Ha S3BIKE alreOpbl, COCTABIATH
2.5 BBIPKEHNUSI, yPABHEHUSI, HEPABEHCTBA IO YCIIOBHIO 3a]1a4H, UCCIICI0BATh
IIOCTPOEHHBIE MO C UCIIOJIb30BAaHUEM ammapara aareopbl
3 OyHKIMK U TpadUKn
OnepupoBaTh MOHATHSAMH: (QYHKUUS, CIOCOOBI 3aJaHus (PYHKIIUH,
3.1 00JacTh OMpeNeNIeHUs] ¥ MHOXKECTBO 3HaueHHM (yHKuuH, Tpaduk
GbyHKIMH, B3aUMHO OOpaTHbIE (QYHKIIMH
3 OmnepupoBaTh MOHITUSIMH: YETHOCTb U HEYETHOCTh (PYHKIMH, HYIH
' (GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpadmku GyHKUUN Ul pEUIEHUs] ypaBHEHUM
3.4 Ctpoutrb u uuTaTh TpaduKu JTUHEHHOW (DYHKIIMHM, KBaJpaTUYHOU
' (yHKUMH, CTENEHHOW (PYHKIIUU C 1IeJIbIM MTOKa3aTeIeM
Wcnonb3oBath rpadukud GyHKIUNA IS UCCIENOBAaHUSA MPOLIECCOB
35 Y 3aBHCHMOCTEN MPH PELICHUH 3a7a4 U3 IPYTUX yueOHbIX MPEIMETOB
' U peajbHON >KM3HHU, BBIpaXaThb (POpPMYJIaMU 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU
4 Hayana Marematnueckoro aHanusa
41 OmnepupoBaTh MOHATHSAMH: TOCIEIOBATEILHOCTD, apupMeTHIeCKas
' U TeOMeTpUYecKast MPOrpecCuu
OmnepupoBaTh MOHATHAMHU: OECKOHEUHO YOBIBAIOIIAsi FeOMETpUUYECKast
4.2 nporpeccus, cymMma OECKOHEYHO YOBIBAIOLIEH TIeOMETPUUYECKOU
porpeccuu
4.3 3anaBath MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU
44 Hcnonb30BaTe CBOWCTBA MOCIEAOBATEIIBHOCTEW W IPOTPECCHI
' JUIS peIlIeHuUs peajbHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
) MHoskecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMU: MHOKECTBO, ONEpaIlMy HaJ MHOKECTBAMHU
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Hcnonp3oBaTh TGOpCTI/IKO-MHO)KGCTBeHHBIf;I arImapar ajel OIMCAaHUA

5.2 peabHBIX TPOIECCOB U SBICHUN, MPHU PELICHUH 3a1ad U3 APYrux
y4eOHBIX IPEAMETOB
5.3 OmnepupoBaTh TOHATUSAMH: ONpEIeNiCHHe, TeopeMa, CIEICTBUE,
' JI0Ka3aTeIbCTBO
6 Teopust BEepOSTHOCTEHN U CTaTUCTHKA
6.1 YurtaTe U CTPOUTDH TAOJIHUIIBI U JUATPAMMBI
OmnepupoBaTh TMOHATUSAMHU: CpeAHEe apupMeTHIecKoe, MeIauaHa,
6.2 HanOoJblliee, HAaUMEHbBIIIEe 3HAYCHHE, pa3MaxX MacCHBa YHCIIOBBIX
JTAHHBIX
OmnepupoBaTh MOHATUAMHU:  CIYYaWHBIA  SKCIIEPUMEHT  (OIBIT)
U ClydyailHO€ COOBITHE, 3JEMEHTApHOE COObITHE (3JIEMEHTapHBIN
6.3 UCXO/) CIY4YailHOrO OMbITA; HAXOAWTh BEPOSTHOCTH B ONBITAX
' C  paBHOBO3MOXXHBIMH  CIIyYallHBIMH  COOBITHUSIMH,  HaXOIWTh
U CpPaBHHUBATh BEPOSITHOCTH COOBITH B M3YyUYEHHBIX CIyYalHBIX
IKCMIEPUMEHTAX
Haxomute u hopmynupoBath cOOBITHS: TIEpeceUeHUE U O0BETUHEHUE
6.4 TaHHBIX COOBITUH, COOBITHE, MPOTHUBOIMOJIOXKHOE TaHHOMY COOBITHIO;
' MOJIB30BAaThCsl  AMarpamMMaMu Oiiepa U (GOPMYJION  CIOKEHUs
BEPOSATHOCTEH NPU PELICHUH 3a/1a4
OmnepupoBaTh TOHITHSIMH: YCJIOBHAs BEPOSITHOCTh, HE3aBUCHMBIC
6.5 COOBITHS; HAXOAUTHh BEPOSITHOCTH C TIOMOIIBIO MPaBUja YMHOKCHHUS,
C MIOMOIILIBIO JIEPEBA CIIY4aliHOTO OTbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE NPABUIO YMHOXKEHHUS MPH PEIICHUH
' 3a1a4
OmneprpoBaTh TOHSATUSAMH: HCIBITAHUE, HE3aBUCHMBIC HCIBITAHWUS,
6.7 cepwisi HCTIBITAHUH, YCIIeX U Hey/lada; HAXOAUTh BEPOSITHOCTH COOBITUI
' B CEpHM HE3aBHCHUMBIX WCIBITAHWHA IO TEPBOTO yCIieXa, HAaXOIHUTh
BEPOSITHOCTU COOBITHI B CepuM UCTIbITaHUI bepHym
6.8 OmneprpoBaTh TOHATUSMU: CllydaifHass BEIMYWHA, PACIpEeIICHHE
' BEPOSATHOCTEH, UarpaMMa pacrpeeieHus
7 ['eomeTpus
7.1 OmnepupoBaTh NOHATUSMU: TOUKA, IPSIMast, TUIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX MpHU

PEUICHUN IT'COMECTPHUUICCKHUX 3aaa4
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7.3

OnepupoBaTh NOHATUAMU: NMAPALIEIBHOCTD U MEPIEHINUKYISPHOCTD
IPSAMBIX U IIJIOCKOCTEN

7.4

KHaCCI/I(bI/IHI/IpOBaTL B3aWMHOC PACIIOJIOKCHUC IIPAMBIX U ILIOCKOCTEM
B IIPOCTPAHCTBC

7.5

OnepupoBaTh MOHATUAMH: JBYTPaHHBIA YTroJl, TPaHU JIBYTPAHHOTO
yria, peOpo ABYTrpaHHOTO yIiia, JIMHEWHBIA Yroj JABYTpaHHOTO yria,
rpajlyCHas Mepa IBYI'PaHHOIO yrIja

7.6

OHCpI/IpOBaTB MMOHATUAMMA: MHOI'OTPpaHHUK, BBIHYKHLIﬁ " HCBBIHYKHBIﬁ
MHOTI'OI'PaHHUK, 9JICMCHTBI MHOI'OI'PAHHUKA, HpElBPIJ'IBHBIfI MHOTI'OI'PaHHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MIMpaMUAa, IpU3Ma,
IPsIMOYTOJIbHBIN Mapasuienenumen, Kyo)

7.8

KnaccuduuupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS  JUIs
Kiaccupukanyy  (BBIMTYKJIBIE W HEBBINYKJIbIE MHOTOI'PAaHHUKH,
MpaBUJIbHBIE MHOTOTPAHHHUKH, TMPSAMBIE M HAKJIOHHBIC TMPU3MBI,
napajuiesNenuIe/bl)

7.9

OHepI/IpOBaTB ITIOHATUAMMU. CceKymias IITOCKOCTBD, CCUCHUC
MHOTOI'PAHHUKOB

7.10

OOBSICHATH, TMPUHIIMIIBI  TIOCTPOEHUS CEUEHU MHOTOTPAHHHUKOB,
UCITONIb3YSl METOJ CIEA0B

7.11

CTpouTh ceyeHUs] MHOTOTPAaHHMKOB METOJOM CJIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarsn 3aJa4 Ha  HaAXO0XIACHHUC TI'COMCTPUYCCKUX  BCIIMYHNH
10 06pa3uaM HJIK aJITOpUTMaM, IIPUMCHAA N3BCCTHBIC aAHAJIUTHYCCKHC
MCTOJAbI IIpH PCHICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aaad
Ha BBIYHUCJICHUC paCCTOHHI/Iﬁ MCXKAY ABYMsA TOYKaMH, OT TOYKH
a0 HpHMOﬁ, OT TOYKH OO INIIOCKOCTH, MCKAY CKPCHIMBAOITNUMUCH
IMPpAMBIMHA

7.13

Pemarn 3aJa4l Ha  HaXO0XIACHHUC TICOMCTPUYCCKUX  BCIIMYHNH
10 06pa3uaM HJIK aJITOpUTMaM, IIPUMCHAA N3BCCTHBIC aHAJIUTHYICCKHC
MCTOABI IIpU PCIICHHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4
Ha BBIYHUCIICHHC YIJIOB MCKY CKPCIHIMBAIOIIUMHACS IIPAMBIMHU, MCKIY
HpHMOﬁ H IINIOCKOCTBIO, MCXKAY INNIIOCKOCTAMM, IBYI'PAHHBIX YIJIOB

7.14

Berauciste 00beMBI M IUIONIAA TMOBEPXHOCTEH MHOTOTPAHHUKOB
(npu3ma, mnupaMuga) C OpUMEHEHHWEM  (popMys, BBIYMCIATH
COOTHOIIICHMSI MEXIy IUIOMAIIMH TMOBEpXHOCTEH, 0ObeMaMu
MOI00HBIX MHOTOTPAaHHUKOB
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7.15

OnepupoBaTh MOHATUSMH: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh
U IUIOCKOCTb CHUMMETPHUM, LEHTP, OCb M INIOCKOCTb CHUMMETPUU

burypsl

7.16

W3Bnekatb, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH HH(OPMALIUIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO
Ha YEPTE)KAX U PUCYHKAX

7.17

[IpumeHaTH r€OMETPUYECKHE (axThI JUISL peneHns
CTEPEOMETPUYECKUX 3a4ad, NPEANONAraollUuX HECKOJIBKO IIaroB
pELIeHMs], €CJI YCIIOBUS IPUMEHEHHUS 33/1aHbl B IBHOU (hopme

7.18

[IpyMeHATP MpPOCTEHIINE MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX
3a1a4

7.19

[IpuBOIMTE MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE
Y KW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE

7.20

[IpuMeHsATh TONy4YEHHBIE 3HAHMS HaA TMPAKTUKE: AaHAIM3UPOBATH
peaNbHbIC CUTYallMd U MPUMEHSTh W3YYEHHBIC TIOHSATHS B MPOIECCE
MOWCKA pEHICHUS MaTeMaTH4eCKu CcHOopMyITUpPOBaHHON MPOOIIEMBI,
MOJICTTUPOBATh  peajbHBIC CHUTyalldd Ha S3BIKE T'ECOMETPHUH,
UCCIIEZIOBaTh  TIOCTPOEHHBIE  MOJEIM  C  HCIOJh30BAHHEM
TCOMETPUYECKUX TIOHSATHH M TEOpeM, amrmapara aireOpbl, peniaTh
MPAKTUYCCKUE 3a7a4M, CBSI3aHHBIC C HAXOXICHHEM T'€OMETPUYCCKUX
BEITNYNH

IIpoBepsieMble 3JIeMEHTBI COAECPKAHUSA

Kon

ITpoBepsieMbIl 3JIEMEHT COJIEPKAHUS

1

Yucna 1 BEIYUCIIEHUS

1.1

Pannonansabie yncina. OOBIKHOBEHHBIE W JECSITHUYHBIE NPOOU, MPOIICHTHI,
OCCKOHEUHbIE TEpHOAUYECKUE Apoou. ApudmMeTnueckue orneparuu
C paluOHATBHBIMH YHWCIAMHU, MPEOOpPa30BaHUSI UYUCIOBBIX BBIPAKCHHM.
[Ipumenenue npoOeli W MPOIEHTOB IS PEIICHUS MNPUKIAAHBIX 3a1ad
W3 PA3JIMYHBIX OTPACJIEN 3HAHUM U PEAIbHOM KU3HU

1.2

JlelictBuTenpHble 4HCIA. PalnuoHanpHbIE W HPPALMOHAIBHBIE YHCIIA.
Apudmernueckne onepauuu c JICUCTBUTEIILHBIMU YHCIaMH.
[TpubnvkeHHbIE BBIYUCICHUS, TIpaBUiIa OKPYTJICHUS, MPUKHUIKA M OICHKA
pe3yJibTaTa BBIYACICHUN
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Crenenb ¢ 1nensiM  mnokazateneMm. CranpaptHas Qopma  3amucu
JNEHCTBUTENBHOTO YHncia. Mcmomp3oBaHWe TOAXOAAIIEH (GOpMBI 3amucH

1.3 .
NEHUCTBUTENBHBIX ~ YHCEN I pEIIeHUs  NPaKTHUYECKUX  3aaa4y
Y TIPEJICTABIICHUS JAHHBIX
14 ApudmeTnueckuii KOpPEHb HaTypAJIbHOU CTEIICHU. JevicTBus
' ¢ apu(pMETHIECKIMH KOPHSIMU HATYpaJbHON CTETICHH
15 CuHycC, KOCUHYC M TaHT€HC YHCIOBOTO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEeHMs 1 HEpaBEHCTBA
2.1 | ToxnmecTBa U TOXIECTBEHHBIE TIPe0Opa30BaHUs
29 [IpeoOpazoBaHre  TPUTOHOMETPUUYECKUX  BBIPAKEHUII. OcHOBHbIE
' TPUTOHOMETpUUYECKUE (HOPMYJIbI
93 VYpaBHeHUe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellleHuE HepaBEHCTBA.
' Meton uHTEpBaIOB
2.4 | Pemienue 1ensix ¥ 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppanroHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUYECKUX YpaBHEHUH
57 [TpumeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a/1a4
' W 33]1a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U peaTbHON KU3HH
3 OyHKIUK U TpadUuKn
31 OyHkus, cnocoObl 3amanus ¢QyHkuuu. ['padux Pynxkuuu. Bzaumuo
' oOpatHbIe (QYHKIHH
39 ObnacTb onpeneneHrs 1 MHOXECTBO 3HaueHud ¢yHkiuu. Hymu ¢pyHkumu.
' [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. YeTHbIE U HEUETHbIE (QYHKIIUU
33 CrenenHast (pyHKIMsI ¢ HATYpaJbHBIM U IIeJIbIM Noka3areneM. Ee cBoiicTBa
' u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0¥ CTENeHU
3.4 Tpuronomerpudeckass OKPY>KHOCTb, OTpEICIICHHE TPUTOHOMETPHUIECCKUX
' (YHKIIMI YHCIOBOTO apryMeHTa
4 Hauana maremMaTndeckoro aHajamn3a
41 [locnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  TOCIIENOBATEIbHOCTEH.
' MOHOTOHHBIE MTOCJIEI0BATETLHOCTH
ApudmeTrnueckast u reoMmeTpuyeckas nporpeccuu. beckoneuHo yosiBaromiast
4.2 reomeTpuueckass  mporpeccusi.  CymMma  O€CKOHEUHO  YOBIBaroIIeH

reoMeTpuueckoil  mporpeccuu.  @Dopmyna  CIOXKHBIX  MPOLIEHTOB.
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Mcnonb30BaHue MPOrpeccuy AJs PEUIeHUs pealIbHBIX 3ajad MPHUKIATHOTO
Xapakrepa

MHOXeCTBa M JIOTHKA

5.1

MHoxecTBO, onepanuu Haja MHOXkecTBamu. Jluarpammel Diinepa — BeHHa.
[IpuMeHEHNE TEOPETHUKO-MHOKECTBEHHOTO — ammapara i ONHCAHUS
peabHBIX MPOIIECCOB U SIBJICHUH, MPU PEILICHUU 33a4 U3 APYTUX YUEOHBIX
IPEAMETOB

5.2

OHpCI[CJ'ICHI/Ie, TCOpCMa, CICACTBUC, T0KA3aTCILCTBO

Teopust BEpOSITHOCTENW U CTATHCTUKA

6.1

[IpencraBneHue NaHHBIX € MOMOIIBIO Tabiui u auarpamm. CpegHee
apupMeTHIecKoe, MeInaHa, HanOOoJIbIIIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max,
JUCTICPCHUS U CTaHIapTHOE OTKJIOHEHHE YHMCIOBBIX HAOOPOB

6.2

CnydailHple  KCIEpUMEHTHI  (OMBITBI) W CiIy4yalHble  COOBITHS.
DOnemeHTapHbIe COOBITHS (MCXO0/bl). BeposTHOCTh CIIy4aifHOTO COOBITHS.
brmu3zocTe 4acToThl W BEpOATHOCTH COOBITUNA. Ciy4yallHbIE OIBITHI
C PAaBHOBO3MO>KHBIMH 3JIEMEHTApPHBIMU COOBITUAMU. BeposaTHOCTH cOOBITHIT
B OIbITaX ¢ PABHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUSIMHU

6.3

Onepauun HaJl COOBITUSIMU: TIEpecedeHue, 00beUHEHNE, TPOTUBOMOIO0KHbIE
coObITHs. J{narpammel Ditnepa. @opmyia CI0KEHUS BEPOSATHOCTEH

6.4

VYcioBHasE BEPOSTHOCTb. Y MHOXKEHHE BEPOATHOCTEH. [[epeBo cirydailHOTO
skcriepuMenTa. @opmyiia MoaHoU BepoITHOCTH. HezaBucruMbie COOBITHS

6.5

Kom6unaTopHoe npaBuio ymHoxxenus. [lepectanoBku u dakropuan. Yucimo
coueranuid. TpeyronsHuk [Tackans. ®opmyna 6uHoma HeroToHa

6.6

bunapHbIil cydaliHbIN ONBIT (MCOIBITAHKE), YCIIEX U HeyAada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HCIIBITAHWM 10 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIbITaHUK bepHyium

6.7

CnyuaitHass BenuuuHa. Pacnpenenenue  BeposTHocTed. [{uarpamma
pacnpenenenusi. [IpuMepsl pacnpeaeneHuii, B TOM YHCIIE T€OMETPUUECKOE
¥ OMHOMMAJIBHOE

['eomerpus

7.1

OcHOBHBIE TOHSTUSL  CcTepeoMeTpuu. Touka, mnpsiMasi, IIOCKOCTb,
npocTtpancTBo. [loHATHE 00 aKCHOMAaTHYECKOM MMOCTPOECHUHU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

BzaumHoe paCIoJIOKCHUE IIPSAMBIX B IMPOCTPAHCTBE: IICPCCCKAIOIINCCA,
napajui€jIbHbIC W CKPCIIHUBAIOIIUCCA IIPAMBIC. HapaHJICHBHOCTB IIpAMBIX
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U IJIOCKOCTEH B IPOCTPAHCTBE: NapauleNIbHbIE IPSIMbIE B IIPOCTPAHCTBE,
MApAJUIEIBHOCTh TPEX MPAMBIX, MApPAUIEIBbHOCTh IPSMOW MU IUIOCKOCTH.
Yrnel ¢ COHampaBICHHBIMHA CTOPOHAMH, YIOJ MEXAY HPSIMBIMHU
B IIPOCTpaHCTBE. [lapajienbHOCTh MIIOCKOCTEN: MapajlIebHbIE TIIIOCKOCTH,
CBOMCTBA NapaJUIeNbHBIX ILIOCKOCTEW. [Ipocreiimme mpocTpaHCTBEHHbIE
(Gurypbl Ha IUIOCKOCTH: TETpa’ap, KyO, Mapajuiesienuies, MNOCTPOECHUE
CECYCHUN

7.3

[lepneHAMKYJIAPHOCTD MPSAMOM U IJIOCKOCTH: NEPHEHAMKYJISPHBIE IPSIMbIC
B IIPOCTPAHCTBE, MpsMbIE€ IApauIeIbHbIE W IEPIECHAUKYJISIPHBIC
K IIJIOCKOCTH, ITPU3HAK IEPIEHAUKYIAPHOCTU IPSIMOM U IIJIOCKOCTH, TEOpEMA
O NPAMOW NEPHEHAUKYIAPHON IIJIOCKOCTU. YTIJVIbl B IPOCTPAHCTBE: YIOJ
MEXKIy MpPAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIOJ, JIMHEWHBIA YIOJ
JBYI'PAaHHOTO yria. IleprneHauKyissp U HaKIOHHBIE: PACCTOSHUE OT TOYKH
710 TUIOCKOCTH, PAacCTOSIHUE OT MPSAMOM 10 IJIOCKOCTH, IPOEKUHUs (UTYPHI
Ha IIJIOCKOCTb. IleprieHIUKYJIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPIECHINKYJIIPHOCTH ABYX IUNIOCKOCTEN. Teopema o TpexX NEPIEHAUKYIIAPax

7.4

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHKA, BBIITYKJIbIE
Y HEBBIIYKJIBIE MHOTOIPDAaHHHMKH, pa3BepTKa MHOrorpaHsHuka. llpusma:
N-yroibHas MpU3Ma, FPAHU M OCHOBAHUS MPU3MBI, MpAMAas U HAKIOHHas
npu3Mbl, OOKOBasi M TMOJHAas MOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IIPSAMOYTOJIBHBIN MapaJJIENenuIIe] U ero cBorcTBa. [Inpamuaa: N-yronpHas
nupamuza, TpaHu U OCHOBAaHUE MUPAMU/Ibl, OOKOBAsi ¥ MOJHAS TOBEPXHOCTh
nupamMuzbl, MpaBUJbHAs W YCEUYEHHas MNHUpPaMHA. DJIEMEHThl TPHU3MBbI
u nupamuasl. [lpaBunbHblE MHOTOTpaHHUKU: TIOHSTHE MPABHIIBHOTO
MHOTOIpaHHHKA, IPaBUJIbHAS MPU3Ma U MPaBWIbHAS TMpaMuUa, IpaBUIbHAS
TpeyrojibHasi MUPaMHIAa M TMpaBUJIbHBIN TeTpasap, KyO. Ilpeacrasienue
O MPaBUJIbHBIX MHOTOI'PaHHHUKAX: OKTA3Ip, JOAeKa’Ap U ukocaza CedeHus
IPU3MBI U TUPAMHMIBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, MPSIMOM,
IJIOCKOCTU. JJEMEHTHl CHUMMETPUM B NHUpaMUAax, Mapajulesienuneaax,
MIPAaBUIbHBIX MHOTOTPAHHUKAX

7.6

Brluncnenue 5371€MEHTOB MHOTOTPaHHUKOB: pelOpa, AUAroHaM, VYIJIbI.
[Tnomaas OOKOBOM MOBEPXHOCTH M TIOJIHOW MOBEPXHOCTH MPSMOUN MPU3MBI,
IJI0IAh OCHOBaHMWH, TeopeMa 0 OOKOBOUM MOBEPXHOCTH MPSMOUN MPU3MBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUILHON MHUPAMUJIBI,
TeopeMa O TUIONau ycedeHHON mupamuisl. [lonstue 06 odoveme. OO6beM
MAPAMHU/IbI, TPU3MBI

1.7

[Tomo6ubie Tema B mpoctpaHcTBE. COOTHOIICHHWS MEXIY TUIOMIAIsIMU
MMOBEPXHOCTEHN, 00beMaMu MOJOOHBIX TETl
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11 KJIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATaAM OCBOECHHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMblI
Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMBbI CpeIHETO 00111eT0 00pa30BaHUs
pe3yapTara
1 UYucna v BRIYUCIEHUA
OnepupoBaTe NOHATUSAMHU: HATYPaAJIbHOE, LIEJI0€ YUCIIO; UCII0Ib30BaTh
1.1 NPU3HAKU JIETUMOCTH IIE€JIBIX YHUCEN, Pa3JIOKEHHE YMCiIa Ha MPOCThIE
MHOKHUTEIN JIsl peIeHus 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHB C PALIMOHAIBHBIM IMOKA3aTEIEM
13 OnepupoBaTh  MOHATHSAMHU:  Jorapudm  yucia,  JAECATUYHBIC
' U HaTypajbHbIC JOrapu(pMbl
2 VYpaBHEHHUs 1 HEPABEHCTBA
[IpuMeHsATh CBOMCTBAa CTENEHW I NPEeoOpa3oBaHUsl BBIPAKECHHI,
2.1 OIIEpUPOBATH NOHATUAMU: TIOKA3aTEIbHOE YPABHEHNE U HEPABEHCTBO;
penarb OCHOBHBIE THUIIbI I0KA3aTENbHBIX YPABHEHUI U HEPABEHCTB
BoInonHsaTh peoOpa3zoBaHus BHIPAKEHHM, COAepKaIUX JIOTapU(PMBbL;
29 OIIepUpPOBATH HNOHATUSIMH: JorapumMudeckoe YpaBHEHHE
' U HEPaBEHCTBO; pellaTb OCHOBHBIE THIIBI JIOTAPUPMUUECKUX
YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTe pemeHns NpocTenmux TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEWHBIX YPaBHEHUH U €€
2.4 pELICHHE; UCTI0JIb30BATh CUCTEMY JINHEWHBIX YPABHEHUH ISl PELLICHHS
MPaKTUYECKUX 3a]a4
25 Haxomute pemeHnss mnOpoCcTEMIIMX CUCTEM M COBOKYITHOCTEU
' palMOHAIbHBIX YPABHEHUN U HEPABEHCTB
MonenupoBath peanbHble CUTYallMd Ha SI3bIKE alreOpbl, COCTABIIATH
26 BBIPAYKEHUS, YPAaBHEHU S, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 33/1a4H,
' UCCJIEI0BaTh IOCTPOCHHBIE MOJENIM C MCIOJb30BAHHEM ammnapara
anreopbl
3 Oynkuuu u rpadpuku
OmnepupoBaTh MOHATHAMH: Tepuoandeckas (YHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTU (YHKIIUH, TOUYKH SKCTpeMyMa (PYHKIIHH, HanOoJIblIee
' Y HauMEHblIee 3HAaYeHUs] (PYHKIIUU Ha IPOMEKYTKE; UCII0Ib30BATh UX
JUTS KicclieoBaHusl (PyHKIMH, 3aJaHHOM Tpadukom
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OnepupoBaThb HNOHATUSMH: rpaduku II0Ka3aTeJIbHOM,
3.9 jorapu(pMUYeCKOr U TPUTOHOMETPUUECKHUX (PYHKIIHI; N300pakaTh UX
' Ha KOOPJIMHATHOM IUIOCKOCTM M MCHOJB30BaTh Ui PELICHUs
YPaBHEHUI U HEPABEHCTB
N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpauKy JIMHEHHBIX
3.3 YpaBHEHUN M HUCIIOJIb30BAaTh HUX ISl PELIEHUS CHCTEMbI JIMHEHHBIX
YpaBHEHUI
3.4 Hcnonw3oBath rpaduku (yHKIUN Uil UCCIIEAOBAHUS IPOIECCOB
' Y 3aBUCUMOCTEN U3 IPYyTUX YYEOHBIX TUCLUILINH
4 Havana maTematndeckoro aHaansa
OmnepupoBaTh MNOHATHAMH: HeNpepbiBHAS (YHKIUSA, HPOU3BOAHAS
4.1 (YHKUIMH; HCIOJIB30BaTh T€OMETPUYECKHM U (U3UYECKUU CMBICH
MIPOU3BOAHOM ISl PEUICHUS 33/1a4
49 Haxoauth mpoW3BOAHBIE 3JIEMEHTApPHBIX (DYHKLIMNA, BBIUUCIATH
' IIPOU3BOIHBIE CYMMBI, IPOU3BEAEHUS, HACTHOTO (DYHKIUI
Hcnonp3oBaTh  MPOU3BOAHYIO sl MCCIEAOBaHUSA  (QYHKIUH
4.3 HAa MOHOTOHHOCTb W 3KCTPEMYMBI, HPUMEHATH PE3YyJIbTaThl
UCCJIEIOBAHMS K TOCTPOEHUIO IPaPUKOB
44 Hcnosib30BaTh NPOU3BOAHYIO JUISl HAXO0KICHHS HAWTY4YIIErO pEeIEHUs
' B IIPUKJIA/IHBIX, B TOM YHUCJIE COLMATIbHO-3KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTh MOHATHUSIMH: IMEPBOOOpa3Hasi M HHTErpaj; MOHUMATh
' T€OMETPUYECKUI U PU3NYECKUI CMBICT UHTErpajia
46 Haxoaute nepBooOpa3Hble 3JIEMEHTapHbIX (PYHKIHMH, BBIUYUCIATH
' uHTerpai no ¢popmyne Hetorona — JleitOuuia
Pemate npukiiagHele 3agadd, B TOM  4YHCIE  COLMAJIbHO-
4.7 PKOHOMHUYECKOT0 U (PU3MUECKOro  XapakTepa, CpeACTBaMHU
MaTeMaTUYECKOTO aHaIN3a
3) Teopust BEpOSTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOATHOCTHM  3HAYEHUW  CIy4allHOM  BEJIMYMUHBI
' 10 pacHpeieICHUIO WU C IOMOLIBIO JUarpaMm
OnepupoBaTh NOHATHEM MAaTEMAaTHUYECKOTO OXHUIAHMS, NPUBOIUTH
5 9 IIPUMEPBl TOrO, KaK IPUMEHSETCS MAaTEeMaTHYeCKOe OKHJaHUE
' CIIy4allHOM  BEJIMYMHBI, HAXOAUThb MAaTE€MaTHUYECKOE O0XHUJIaHUE
10 JTAHHOMY PacCIIPEAECIEHUIO
5.3 Hmetsb npeacTaBieHue 0 3aKOHE OOJIBIINX YHCET
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5.4 HmeTs ipeicTaBieHre 0 HOPMaJIbHOM pacTIpeieIeHUN
6 ['eomeTpus
OnepupoBaTh  MOHATHUSAMHU:  UWIMHAPUYECKAss  IMOBEPXHOCTH,
6.1 oOpa3zyrole MUIMHIPUIECKON MOBEPXHOCTH, IUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OO0pa3yIOIIMEe KOHUYECKOM TMOBEPXHOCTH, KOHYC,
chepuydeckas TOBEPXHOCTh
6.2 Pacno3naBath Tena BpaimieHus (IUIUHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI TIOTYUYCHHSI TEJ BPAIICHHS
6.4 KnaccudunupoBaTs B3aUMHOE pacnoioskeHue chepbl U MIOCKOCTH
OnepupoBaTh NOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, MIAPOBOH CIIOW, OCHOBAHHE IIIAPOBOTO CJI0s, BBICOTA
IIAPOBOIO CJIOs, IIAPOBOM CEKTOP
6.6 Borancnsate 00beMBI M TUIOMIATM TOBEPXHOCTEH TeNm BpalleHus,
' T€OMETPHUECKUX TEJl C MPUMEHEHHEM (POpPMYIT
OmnepupoBaTh TMOHATHUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy
6.7 Y ONMCAHHBIN 0KOJIO cdepsl, chepa, BNUCAHHAS B MHOTOIPAHHUK WJTU
TEJIO BpaICHUS
6.8 BbUCHsATE  COOTHOIICHHS MEXIy IJIOMAASIMH  TIOBEPXHOCTEH
' 1 00bEMaMU ITOJOOHBIX TEN
6.9 N300paxkath nu3yyaembie (PUTypbl OT PyKH U C IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMOnHATh (BBIHOCHBIE) TMIIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUs
W3Bnekatb, MHTEPIPETUPOBATh W NPEOOPa30OBBIBATH HWH(OPMALINIO
6.11 O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MIPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsITH reOMETPHUCCKHE (axThI IS pelieHus
6.12 CTEpEOMETPUYECKUX 3ajad, MPEANoaralolux HECKOJbKO IIaroB
pelleHus], €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B IBHOM (hopMme
6.13 OniepupoBaTh MOHATUEM: BEKTOP B MPOCTPAHCTBE
BbINONHATG JEHCTBUSA CIIOKEHHUSI BEKTOPOB, BBIYMTAHHS BEKTOPOB
6.14 Y YMHO>KEHHSI BEKTOPA Ha YUCJI0, O0BICHATH, KAKUMH CBOMCTBAMU OHU
00J1a1aroT
6.15 [TpuMmeHsTh MpaBUiIO NapajuieIenuneaa npy CI0KEHUN BEKTOPOB
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6.16

OmnepupoBaTh NOHATHAMM: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOZYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAHHATHI BEKTOPA,
yrojll MEXKIy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHbIE U KOMILIAHAPHBIE BEKTOPBI

6.17

HaxoauTe cyMMy BEKTOPOB U MPOU3BEIECHUE BEKTOPA HA YHCIIO, YTOJ
MEXIy BEKTOpaMH, CKaJsIpHOE MPOU3BEACHUE, PACKIAIbIBATH BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18

33I[aBaTB IIJIOCKOCTb YPAaBHCHHEM B I[CKapTOBOfI CUCTCMC KOOPpAHAT

6.19

Pematsn HpOCTGﬁIHHG IrCOMCTPHUYCCKHC 3aJa4d Ha IIPUMCHCHUC
BCKTOPHO-KOOPAUMHATHOI'O MCTOJ4

6.20

Pemats 3aJa4 Ha A0Ka3aTCIbBCTBO MATCMATHMYCCKHX OTHOIIICHUM
N HaXO0XIACHHUC TICOMCTPHYCCKHX BCIIMYHUH IIO 06pa3uaM HnIn
ajaropurMaM, IIpUMCHAA  HM3BCCTHBIC MCTOABLI IIPpH  PCIICHHUHA
CTaHOAPTHBIX MAaTCMAaTHYCCKHUX 3a1a4

6.21

[IpyMeHATP MpOCTEHIINE MPOTPAMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX
3a1a4

6.22

[IpuBOIUTE MpUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B MPUPOJIE
Y YKW3HU, PACIIO3HABATh ITPOSIBIIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE

6.23

[IpuMeHsATh TOJy4YEHHbIE 3HAHMS Ha TMPAKTHKE: AaHAIM3HPOBATH
peanbHble CUTyallud U MPUMEHSTh W3YUYEHHBIE MOHSATHUS B MPOLECCE
MOMCKA pELIeHUs] MAaTeMaTH4eCKu C(HOpMYyITUPOBAHHON MPOOIIEMBI,
MOJIETUPOBATh  peajbHbIE CHUTyalldd Ha SI3bIKE TIEOMETPUH,
UCCIENOBAaTh  IIOCTPOEHHBIE  MOAEIM  C  HCIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATHM WU TEopeM, ammapara ajireOpbl, peuaTh
MPAKTUYECKUE 3a/1a4, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKHUX
BEJINYNH

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA

Kon [IpoBepsieMbll SIIEMEHT COACPHKAHUS
1 Uucna v BIUUCIEHUA
1.1 | HatypasbHble u nenslie yncna. [Ipu3Haku 1eaMMOCTH LEIbIX YUCe
1.2 CreneHb ¢ paMOHAIbHBIM NOKa3aresneM. CBOMCTBa CTENEHU
1.3 | Jlorapudm uucna. [lecssTuuHble U HaTypalbHbIE JTOTaPUPMBbI
2 VYpaBHEeHMs 1 HEpaBEHCTBA
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2.1 [IpeobpazoBanue BhIpaKEHUM, COAEPIKAIIUX JTOTapUPMBbI
29 [TpeobpazoBanne BBIpAKEHUI, COAEPXKALIUX CTENEHH C PalMOHAIBLHBIM
' nokazaTesieM
2.3 | IIpumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
2.4 | Tloka3zaTenpHble YpaBHEHUS U HEPABEHCTBA
2.5 | JlorapudmMuueckrue ypaBHEHHS U HEPABEHCTBA
26 CucreMbl TUHEHHBIX yYpaBHEHUI. Perenne npukiaaHbixX 3a/1a4 ¢ IOMOUIBIO
' CUCTEMBI JJMHEUHBIX YPABHEHUN
2.7 | CucTtembl U COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
[IpumeHeHne  ypaBHEHHMM, CHUCTEM W  HEPAaBEHCTB K  PELICHHIO
2.8 | MareMaTHYeCKHUX 3aJad U 33]a4 U3 Pa3UIHbIX 00JacTell HAyKH U PEaTbHOM
KU3HU
3 OyHKIMH U TpaduKh
Oynkuus.  Ilepuognueckne @yHkuuu. I[IpoMekKyTKM MOHOTOHHOCTH
3.1 ¢bynkuuu. MakcuMymMbl W MUHMMYMBl  (QyHkuuu.  HauOombiiee
Y HaMEHbIlIee 3HaYeHHe (PYHKLINN Ha IPOMEKYTKE
3.2 | Tpuronomerpuueckue (pyHKIINU, UX CBOICTBA U TpaduKu
3.3 | Iloka3zarenwHas u norapudmudeckast GyHKIIUH, X CBOWCTBA U TpaQuKu
34 Hcnonb3oBanue rpaduxoB GyHKIMN A1 pelieHUs] ypaBHEHUN 1 TUHEHHBIX
' CHCTEM
Hcnonb3oBanre rpapukoB (QYHKIHN [ MCCIEAOBAHMS TMPOIECCOB
3.5 | ¥ 3aBUCHMOCTEH, KOTOpblE BO3HUKAIOT MPHU PEHICHUM 3a]ad U3 JAPYTUX
y4eOHBIX MPEAMETOB U pEaJTbHOM KU3HU
4 Hayana Maremarnueckoro aHanusa
4.1 HenpepbiBHbie pyHKIIMU. MeTO MHTEPBAJIOB ISl pELICHUS] HEPABEHCTB
4.9 [IpousBonnas QyHkuu. I[eomeTpuueckuii ©  QU3NYECKUI  CMBICT
' MPOU3BOTHOM
43 [IpousBonHble  3iemMeHTapHbIX  (QyHKIUHA. DopMynbl  HaXOXKACHUS
' IPOU3BOHON CYMMBI, POU3BEICHUS U YACTHOTO (PYHKIIHIA
[TpumeHeHre NpoOU3BOIHON K MCCIENIOBAHUIO (PYHKIMH HA MOHOTOHHOCTb
4.4 |u skcrpemMyMmbl. HaxoxaeHue HamOOJbLIErO0 W HAWMEHBIIETO0 3HAYCHHUS
(GyHKIIMM Ha OTpe3Ke
[TpumeHeHrne NPOM3BOAHON [UIsl HAXOXACHUS HAWIyYLIEro peuleHus
4.5 | B NpUKIAAHBIX 33Ja4ax, JJs ONpPENeTeHHUs] CKOPOCTH MpoIecca, 3aJaHHOIO

dbopmysioi umu rpapukom
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4.6

[TepBooOpa3nas. Tabnuia nepBooOpa3HbIX

4.7

Wuterpan, ero reomerpuueckuid W (Qusmueckuii cMbici. Brrancnenue
uHTerpaia no ¢popmyne Herorona — Jleitonuia

TGOpI/Iﬂ BCpO?ITHOCTCfI H CTaTHCTHKA

5.1

UucnoBble XapaKTEpUCTUKW  CIYYaWHbBIX BEJIMYHMH: MAaTEMAaTHYECKOE
O’KHMJIAHUE, TUCIIEPCUSI U CTaHJIApPTHOE OTKIOHEHUE. [IpruMepbl npuMeHEHUs
MAaTEMATHYECKOTO OXXKHUAAHWS, B TOM YHCIIE B 33a4ax U3 ITOBCEIHEBHOMU
XKU3HU. MareMaTuyeckoe OXujaHue OWHApPHOW CIIy4allHOW BEJTUYMHBI.
MaremMatndeckoe 0KuJaHNE CYMMBbI CITyYailHBIX BEJIMYMH. MaTeMaTU4ECKOe
OXXKHMJIAHUE U  JUCIEPCUS  TEOMETPUUECKOTO U  OMHOMHAIBHOTO
pacnpeneneHui

5.2

3akoH OOJIBIIMX YHUCEI U €ro pojb B HayKe, NPUPOJE U OOIIECTBE.
Bb100pouHBIil METOA UCCIEA0BAHUN

5.3

[Ipumepbl HENpEepBIBHBIX CIy4YaWHBIX BeNUYMH. [lOHATHE O MJIOTHOCTH
pacnpeneneHus. 3agadyu, NPUBOJAIIME K HOPMAJIBHOMY PACIPEIECICHHUIO.
[ToHsiITHE O HOPMAJIBHOM pacHpeieICHUN

I'eomerpus

6.1

umuHaapuyeckas ITOBEPXHOCTB, oOpa3ytonue HAJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJIMHIPUYECKON MOBepXHOCTH. [[unmmHmp: ocHoBaHus
1 OOKOBasi TOBEPXHOCTh, 00Pa3yIoIasi U OCh, IUIOIAAbL OOKOBOM M IMOJTHOM
MTOBEPXHOCTH

6.2

Konnueckass moBEpXHOCTh, OOpa3yroINe KOHUYECKOM MOBEPXHOCTU, OCh
M BEpIIMHA KOHWYECKOMW MOBEpXHOCTU. KOHYC: OCHOBAaHME W BEpPIIMHA,
oOpasyroIias ¥ OCh, IJIOIIA b OOKOBOM U MOJTHON TTOBEPXHOCTH. Y CEUEHHBIM
KOHYC: 00pa3yroIye U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, AUAMETp, IJIOMAAL MOBEPXHOCTU CQEpHI.
B3aumuoe pacnonoxxenue chepsl U TMIIOCKOCTH, KacaTelbHas TJIOCKOCTh
K cepe, miomanb chepbl

6.4

N300pakeHre Tea BpalieHus Ha MII0CKoCcT. Pa3BepTka mUIMHIpa U KOHyCa

6.5

KoMOuHanmm Ten BpallleHHs W MHOTOTPAHHUKOB. MHOIOrpaHHUK,
ONMMCAHHBIA OKOJIO c(ephl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WK TEJO
BpAILlCHUS

6.6

[Tonsarue 06 o6beme. OCHOBHBIE CBOIMCTBAa 00BEMOB Tell. Teopema 06 0obeme
IPSIMOYTOJIBHOTO TIapajuIesienuieia U CIeACTBUS 3 Hee. O0beM MUIMHAPA,
koHyca. O0beM miapa u miaomanb chepsl
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6.7

[lono6ubie Tema B mpoctpaHcTBe. COOTHONIEHUS MEXIY IUIOLIAASMU
MTOBEPXHOCTEH, 00beMaMu MOJOOHBIX TEJ

6.8

Ceuenus mwiMHApa (Mapauie]bHO M NEPHEHAUKYJISPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO W TPOXOMSIIEe dYepe3 BEPIIUHY),
CEUEHHMS I11apa

6.9

BekTop Ha IIIOCKOCTH U B TpocTpaHCTBE. CII0KEHHUE U BBIMUTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasiokeHue BEKTOpa 10  TpEM
HEKOMILIaHapHbIM BekTopaMm. [IpaBumno napamnenenunena. Pemenue 3anauq,
CBSI3aHHBIX C IPUMEHEHUEM IMPABUJI ICUCTBUI C BEKTOpaMH

6.10

[IpsmoyrosibHass cucTeEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel
BekTopa. lIpocreimme 3agaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOPaMHU.
CkaysipHOE ITPOU3BEACHUE BEKTOPOB. BhIUKCIIEHNE YIVIOB MEXY IIPSIMBIMU
U IUIOCKOCTSAMHM. KOOpIWHAaTHO-BEKTOPHBIA METOA IIPU  PELICHUN
r€OMETPUYECKUX 3a/1a4
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NEPEYEHDb (KOJU®PUKATOP) IPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI CPEJHETO OBHIEI'O OBPA30OBAHUS U DJIEMEHTOB
COJEPXAHMUS IO MATEMATHUKE

JUI IpoBeEeHHs €IMHOTO TOCYJapCTBEHHOIO DK3aMEHa 10 MaTeMaTHKe (Janee —

EI'> mno wmaTemaTtuke) HWCHONB3yeTCs TMepedeHb (KoaudukaTop) MpoBEpsSEMbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTEIbHOM MPOTPaMMBbI

cpenHero oOmiero o6pa3oBaHUs W dJeMEHTOB conaepxanusa. [Ipu npoeaenun EID
0 MareMaThke 6a30BOro YpoBHs U3 mepeuHs (KoaudukaTopa) BHIOUPAOTCS MO3UIINU,
COOTBETCTBYIOIIME (heaepanbHoil pabouell mporpaMMme IO MareMartuke (0a30BBIi

YPOBEHbB)

IIposepsiembie Ha EI'D mo maremaTuke Tpe00BaHMs K Pe3y/JbTAaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeAHEro 001ero 00pa3oBaHus

Kon
TIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHON MPOrPaMMBbI CPETHETO OOIIEro
oOpaszoBaHus

1

Brnanenne merogaMu 10Ka3aTelbCTB, alTOPUTMAMH PEIICHUS 3a7ad;
yMeHHe (POpMyIHpOBaTh M ONEPHPOBATH MOHITHSAMU: ONPEICICHHE,
aKcuoma, TeopeMa, CIIEJCTBUE, CBOMCTBO, NMPHU3HAK, JT0KA3aTeIIbCTBO,
paBHOCWJIbHBIE  (OPMYJIMPOBKH;  NPUMEHSITh  HX;  yMCHHE
dbopmynupoBaTh 00paTHOE U IPOTHBOIOJIOKHOE YTBEPXKIACHUE,
NPUBOJIUTh TIPUMEPHI W KOHTPIPHUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYECKON WHIYKITUY; MIPOBOIUTH JI0Ka3aTebHbIC
pacCyXJieHusT TpU pelIeHUH 3ajad, OICHUBATh JIOTHYECKYIO
MPABWIBHOCTh PACCYXKJEHUW; YMEHHUE ONEPUPOBATH TMOHSATUSIMHU:
MHO>KECTBO, MOJAMHOXKECTBO, OMEpPallUd HaJl MHOKECTBAMU; YMEHUE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBINM amnmapar i OINHUCaHUS
pEeaNbHBIX TPOIIECCOB M SBJICHUN W MPHU PEIICHUH 33]1a4, B TOM YHUCIIC
U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHHE OINEPUPOBATH IMOHSTHUSIMH:
rpad, cBsi3HBIA rpad), AEpeBO, LUKI, rpad Ha MIOCKOCTU, YMEHHE
3aJlaBaTh M ONHUCHIBaTh  rpadbl  pa3JIUYHBIMH  CIOCOOAMH;
WCIIOJIb30BaTh rpadbl MIPHU PEIICHUN 3a/1a4

YMeHue ONICpHUPOBATH IOHATHUAMMN: HATYPAJIBbHOC YHUCIIO, LCJI0C YHUCIIO,
CTCIICHb C MNCJIbIM II0Ka3aTcjicM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C pallOHAJIbHBIM ITOKA3aTCJICM, CTCIICHb C ,HCI)'ICTBHTCHBHLIM
IIOKa3aTcjiICeM, JOr apI/I(I)M qucjiia, CHUHYC, KOCHMHYC MW TaHI'CHC
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NPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppAllMOHATIBHOE  YMCJIO, MHOXECTBA  HATYpaJbHBIX,  LEJbIX,
palMOHAIBHBIX, JEHCTBUTENBHBIX YHCENT, YMEHHE HCIOIb30BaTh
NPU3HAKH JAETUMOCTH, HAMMEHBIINN OOIIHIA JEUTENb U HAUMEHbIIEee
of1iee KpaTHoe, anroput™ EBKina mpu penieHuu 3a1a4; 3HaKOMCTBO
C Ppa3IMYHBIMU TO3UIMOHHBIMH CHUCTEMaMH CUUCIICHUS; yMEHHE
BBINOJIHATH BBIYUCIIEHHE 3HAYCHUH U MPeoOpa3oBaHUS BBIPAKEHUI
CO cTemeHsMH © Jorapudmamu, mpeoOpa3zoBaHUs  JIpOOHO-
palMOHAIBHBIX BBIPAXCHUH; yMEHHE OINEPHUPOBATh MOHATUSIMU:
NOCJIEI0BATEIBHOCTD, apu(pMeTHUecKas MPorpeccus, reoMeTpuiecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi reOMEeTpUYecKas Mporpeccus;
YMEHHUE 3aiaBaTh IOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYppPEHTHBIX  (OpMyJ; yMEHHE ONEpPUpPOBATH  MOHITHSIMH:
KOMIUIEKCHOE YHCJIO, COMPSIKEHHBIE KOMIUIEKCHBIC YHCIa, MOMYb
U apryMEHT KOMIUIEKCHOTO 4ucia, (popma 3amucu KOMILJIEKCHBIX
yucen (reoMeTpuyeckasi, TPUrOHOMETpUYecKkass M anredpanyeckas);
YMETh TPOU3BOJIUTH apU(METHUECKHE IEHCTBUS C KOMIUICKCHBIMH
YHCIIaMU; TPUBOJUTH MPUMEPHI UCIIOJIb30BaHUST KOMIUIEKCHBIX YHCEIT;
ONIEPHPOBATh MOHATUAMU: MaTpuiia 2 X 2 u 3 X 3, ONpenenuTesb
MaTpPHUIIbI, TEOMETPUIECKHUI CMBICIT OTIPEACTUTENS

YMeHue onepupoBaTh NOHATUSAMU: PALMOHAIIBHBIE, UPPALMOHAIBHBIE,
noKazatesbHbIe, CTENICHHbIE, JJorapu(MUIECKHUe, TPUTOHOMETPHUECKUE
YpaBHEHUsT M HEpPABEHCTBA, HMX CHUCTEMbI, YMEHHE OIIEpUPOBATH
MIOHATUSAMMU: TOXJIECTBO, TOKIECTBEHHOE  MpeoOpazoBaHueE,
YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YyPaBHCHUW W HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB M CUCTEM; YMEHHUE PEIIaTh
YpaBHEHUsI, HEPABEHCTBA M CHUCTEMBbl C IIOMOIIBI Pa3IUYHBIX
MIPUEMOB; PEIIaTh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPaMETPOM;
IIPUMEHSATh YPAaBHCHUS, HEPABEHCTBA, WX CHUCTEMBI ISl PELICHUSA
MaTeMaTHYECKUX 3a7ad W 3ajJad M3 pa3uyHbIX 00JacTed HayKu
Y pEAIIbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMM: (YHKIHUS, YETHOCTh (YHKIHUH,
NEePUOIUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (DYHKLIUHA, MOHOTOHHOCTb
byHKUMH, OSKCTpeMyM (YHKIMM, HauOoJsibllieeé | HaUMEHbIlee
3HaYeHUs (YHKIUM Ha MPOMEXKYTKe, HempepbiBHAsS (QyHKIMS,
acUMNTOTHl Trpaduka (yHKUIWH, TEepBas M BTOpas MPOU3BOJHAsS
(GYHKIIUM, TEOMETPUYECKUl U (DU3HUECKUN CMBICI TMPOU3BOTHOM,
nepBooOpa3Hasi, ONpPEIEICHHbI HHTErpajl; yMEHUE HaXOIUTh
acUMNTOTHl rpaduka (YHKUMU; YMEHHE BBIUUCISATH MPOU3BOJHBIC
CYMMBI, IPOU3BEACHNUS, YACTHOTO ¥ KOMIIO3ULINU (DYHKIUI, HAXOIUTh
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ypaBHEHUE KacaTelbHOW K Trpaduky (yHKUMH; YMEHHE HaXOIUTh
MPOU3BOJHBIC D3JEMEHTAPHBIX (PYHKIIMI, YMEHHE HCIIOJIb30BaTh
MPOU3BOHYIO JJIsl MCCIENOBaHUS (PYHKIMI, HAXOIUTh HAaWOOJbIINE
¥ HaMMEHbIIUE 3HAUYCeHUs (YHKIIHIA; CTPOUTH IPaUKid MHOTOUICHOB
C HMCIIOJIB30BAaHUEM anmapara MaTeMaTUYECKOrO0 aHajan3a; MPUMEHSTh
IPOM3BOJHYIO  JUII  HAXOXKJIEHUA  HAWIy4dllero  PEIICHHMs
B IPUKJIAIHBIX, B TOM 4YHCIE€ COLHAIBHO-IKOHOMUYECKUX
U (U3NYECKUX 3a/]ayax; HAXOAUTh IUIOIAAM M 00BbeMbl (Uryp
C TOMOUIBI0 HHTErpajga; NPHUBOAWUTH IPUMEPBl MAaTEMaTHYECKOTO
MOJIEJMPOBAHUS C MOMOILBIO U depeHINaTbHbIX YPaBHEHUN

YMeHue omnepupoBaTth MNOHATUSAMH: Tpaduk (QyHKUUH, OOpaTHas
GyHKUIHMS, KOMIO3ULUA QYHKIUH, TMHEHHAs (QYyHKUNSA, KBaIpaTHUHAS
GyHKUMS,  pauMoOHanbHas  (QYHKIMS,  CTENeHHas  (QyHKLHS,
TPUTOHOMETpUUYECKHE (PYHKLIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMM, TOKa3aTenbHas W Jjorapudmuueckas (yHKIMU; yMEHUE
CTPOUTH TpapuKy N3yUeHHBIX (DYHKIIH, BHITOIHIATH IPEOOpa30BaHus
rpadukoB (PyHKIMI, UCIIOJIB30BAaTh IpaUKH sl U3YUEHHS TPOLIECCOB
Y 3aBUCHUMOCTEMN, IPH PEIICHUH 33/1a4 U3 JPYTUX YUYEOHBIX MIPEAMETOB
W 3a/a4 U3 peaJbHOM KU3HU; BhIpaxaTh (popmMyjaMu 3aBUCUMOCTH
MEX/y BEJIMYMHAMH; UCIOJIb30BaTh CBOMCTBA U rpaduku (yHKIHIM
JUISl PELICHUs YpPaBHEHWM, HEPABEHCTB M 33Jay C IapaMeTpaMy;
n3o0pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUM
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIEC 33/1a4d Pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, J0JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh TOBApPOB
W YCIyr, Hajoru, 3aJaud U3 OOJacTH YIpaBJICHUS JIMYHBIMU
U CeMEeMHbIMU (PMHAHCAMH); COCTABIISATH BBIPAXKEHUS, ypPaBHEHUS,
HEpPAaBCHCTBA U MX CHUCTEMbI [0 YCIOBUIO 3aJadd, HUCCIEAOBATH
MOJTy4YE€HHOE PEIlIeHUe U OIIEHUBATh MPaBIONOI00HOCTh PE3yIbTATOB;
YMEHHUE MOJCIUPOBATH PEAJIbHBIC CUTYyallMU Ha SA3BIKE MATEMATHUKU;
COCTaBJIATh BBIPAXKECHUS, YPABHEHUs, HEPABEHCTBA U MUX CUCTEMBI
[0 YCIOBHUIO  3aJa4¥, MCCIEN0BATh IIOCTPOECHHBIE  MOJEIU
C  WCIOJb30BAaHUEM  anmapara  anreOpbl, HHTEPHPETUPOBATH
IIOJIy4YECHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATHSAMH: CpelHEe apUPMETHUUYECKOE,
MeaMaHa, HauOobllee U HAaMMEHbLIee 3HaU€HUs, pa3Max, IUCIepeus,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHUE H3BIIEKATh,
UHTEPIPETUPOBAaTh HH(OpPMALMIO, TPEACTABICHHYIO B Taliuiax,
Ha JAuarpamMmax, rpadukax, OTPaKaIIIyl0 CBOMCTBA peaJbHBIX
IPOLECCOB U SIBJICHUN; MPENCTaBIATh MHPOPMALUIO C IOMOIIBIO
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TaOJMUI] ¥ UarpaMM; UCCIENOBATh CTaTUCTHMUYECKHUE JAHHBIE, B TOM
YHuclie ¢ NPUMEHEHHEM TpadUyecKuXx METOJOB U IJIEKTPOHHBIX
CpeACTB; Tpa(UUEeCKH HCCIEN0BaTh COBMECTHBIE HAOJIIONEHUS
C IOMOIIBIO IUarpaMM pacCEeUBaHUs U JINHEUHOW PErpeccuu

YMeHue onepupoBaTh IMOHIATHUSMU: CIYYalHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIYHUCISATH
BEPOSATHOCTh C HCIOJB30BAHUEM TpapUUEeCKHX METOJIOB; MPUMEHSIThH
(bopMyITBI CIOKEHHUSI U YMHOKEHHUSI BEPOATHOCTEH, (OpMYITy TOTHOM
BeposiTHOCTH,  dopmyny  bepuymnu, komOuHaTOpHBIE  (DAKTHI
U (popMyJIbl; OLIEHUBATh BEPOATHOCTH PEANBbHBIX COOBITUH; YMEHHE
ONEpUpPOBATh TOHATUSMM: CiIy4dalHas BEJIMYHMHA, PaCIpECICHUE
BEPOSITHOCTEM, MAaTeMaTUYECKOE 0’KMJIaHUE, TUCTIEPCUS
U CTaHJApTHOE OTKJIOHEHHE CIy4YalHOH BEIMYMHBI, (YHKIHH
pacrpenenceHuss W IUIOTHOCTH PABHOMEPHOTO, TOKAa3aTENIbHOTO
U HOPMAJIBHOI'O paCIIPEIEIICHUN; YMEHHUE MCIOJb30BaTh CBOMCTBA
W3YYEHHBIX pACIpPENEICHUN Ui pEelIeHus 3a4ad; 3HAKOMCTBO
C TMOHATUSAMH: 3aKOH OOJBIIMX YHCEI, METOJbl BBIOOPOYHBIX
VCCIICOBAHNM; YMEHHUE IPUBOIUTH NPUMEPHI IPOSIBICHUS 3aKOHA
OOJBIIMX YMCENT B IPUPOJHBIX M OOIIECTBEHHBIX SIBJIICHUAX; YMEHHE
ONIEpUPOBATH  ITOHATHAMHU: COYETAHME, IIEPECTAHOBKA, YHUCIIO
COUETAaHWW, YHCIO TMEpPEeCTaHOBOK, OWHOM HploTOHA; yMeHue
NPUMEHATh KOMOMHATOpPHBIE (PAKThl M PACCYKIEHUS Ul pELICHUS
3a/lay; OLICHMBATh BEPOATHOCTH PEATbHBIX COOBITUH; COCTaBIATh
BEPOSATHOCTHYIO MOJIE€IIb U UHTEPIIPETUPOBATH OJyYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh NOHATHSAMHU: TOYKA, NpsiMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA yIJa, IUIOCKHM YTol,
JNBYIPAHHBIA YTOJI, TPEXI'PAHHBIA YrOJI, CKPEIIMBAIOIIUECS IPSMBIE,
[IapaJUIEIbHOCTD U NEPIICHINKYIISIPHOCTD NMPAMBIX U IIJIOCKOCTEH, YTOJI
MEXKIy HPSMBIMH, YIOJl MEXKAY NMPSAMOU U IIJIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAAMHM, PACCTOSHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSTHUE
MEXKIYy NPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BaTh MPHU PEUICHUHU 3a7a4 U3y4YeHHbIe (AaKThl U TEOPEMbI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPY’KAIOILEr0
MHpa;  CTPOUTHh  MATEMATHYECKHE  MOJEIM C  IMOMOIIBIO
r€OMETPUYECKUX INOHATHM W BEJIMYMH, PEIIATh CBSA3AHHBIE C HHUMH
IIPAKTUYECKHE 3a0a41

10

YMeHnue onepupoBaTh MNOHATUSAMU: TUIOIIAAL GUTYpBI, 00BeM (UTYPBI,
MHOTOTPaHHUK, TPaBUJIbHBI MHOTOIPAHHUK, CEYEHE MHOTOTPAHHHKA,
KyO, mapajuieienunen, nmpusMa, nupamuaa, ¢urypa u MOBEPXHOCTb
BpallleHus], [IWJIUHAP, KOHYC, 1ap, chepa, miomanas chepbl, MIoaab
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MOBEPXHOCTU MHUPAMHUJIbI, TIPU3MBI, KOHYycCa, IHIMHApA, 00BeM KyOa,
NPSIMOYTOJIBHOTO MapajuleeNUIeaa, MUPaMuabl, MPU3MbL, LWIHHIPA,
KOHYyCa, 11apa, pa3BepTKa MOBEPXHOCTH, CEYEHUsI KOHYCa U IWJIMHAPA,
napayieNibHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTh,
Kacaromasica cdepbl, HWIMHIPA, KOHYCA; YMEHHE CTPOUTH CEUYCHUE
MHOTOIpaHHMKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAILIEHHS], UX CEYEHUS], B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yMEHHUE IPUMEHSTh CBOWCTBA T€OMETPUUECKUX (DUTYDP, CAMOCTOSITEITBHO
bopMyupoBaTh ONpEAETICHUS N3y4aeMbIX GUTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBaX M MpPU3HAKAX T€OMETPUUYECKUX (PUryp, 0OOCHOBBIBATH UJIH
OlpoBeprarb MX; YyMEHHE TPOBOJUTH KiaccuPUkaui GuUryp
T0 Pa3IMYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOIUMbIEIOTIOTHUTEIbHBIC
MOCTPOEHUS

11

YMeHue omnepupoBarh IMOHATHSAMU: JIBJKEHHE B TIPOCTPAHCTBE,
napaJiyIeNIbHbIN MEePEHOC, CHMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue Moa00Us, MOJO0OHbIE (DUTYpBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJO00HBIE (PUTYPHI, B TOM YKCJIE B IPUPO/IEL,
HCKYCCTBE, apXUTEKType; UCIOIB30BaTh TEOMETPUUECKIE OTHOIICHHS
IIPY PEIICHUU 3aJa4; HAaXOJIUTh TEOMETPHUCCKUE BEIWYUHBI (JIJTMHA,
yroJ, TUIoaab, 00beM) NP PEIICHUU 3a7a4 U3 JPYTUX YIEOHBIX
NpeIMETOB W M3  PEAIbHOM  JKU3HU; YMEHHUE  BBIYHUCISTH
reOMETPUYECKUE BETUYMHBI (JJIMHA, YTOJI, IIIOIIa/lb, 00beM, IUIOIIA b
MOBEPXHOCTH), MCTOIB3Yysl M3y4YeHHbIC (OPMYJIBI U METOJbI, B TOM
Yyclie: TUIOMIAJIb TOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCAa,
HWINHApA, Iomans cdepel; o0beM Kyba, MPSMOYTOJIBHOTO
napaJijiesienuIea, TUpaMuIbl, TPU3Mbl, HUIUHApPA, KOHYyca, IIapa;
yYMEHHE HaXOJAUTh OTHOIICHHE 00HEMOB MOJOOHBIX (PUTYD

12

YMeHue onepupoBarh IOHATHUSAMM: IPSMOYrOjibHAas CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, INPOU3BEIACHNUE BEKTOpPA HAa YHCIIO, PA3JIOKEHHUE BEKTOPA
110 6a3ucCy, CKAIIPHOE NPOU3BEAECHUE, BEKTOPHOE NIPOU3BEACHUE, YT O
MEXKIYy  BEKTOpaMH; yMEHUE HCIIOJIb30BaTh BEKTOPHBIN
Y KOOPJIMHATHBIA METOJ IJIS PELICHUS TEOMETPUUECKUX 3a7a4 U 3a7a4
JIPYTUX y4eOHbIX MPEAMETOB

13

YMeHue BbBIOMpATh NOAXOASAIIMA METOJ JJsl pEUIeHHs 3a/laui;
IIOHUMAaHUE 3HAYMMOCTH MATEMATHKM B H3YyYEHUU MPUPOJIHBIX
U OOILIECTBEHHBIX IPOLECCOB M SBJIECHUI; YMEHHME paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHE NPUBOJUTH
IIPUMEPBl  MATEMATUYECKUX OTKPBITUM POCCHMCKOM W MHUPOBOU
MaTEeMaTH4YeCKON HAyKu
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HepequL IJIEMECHTOB COACPKaHU, IPOBEPSACMBIX HA EI'D no matemaTuke

Kon [IpoBepsieMblii AIEMEHT COAEpKaHUs
1 Uucna 1 BBIYUCIICHUS
1.1 Harypansnbie u nensie yncna. [Ipu3zHaku emMMOCTH HENbIX YUCEN
1.2 | Pamonanbuble uncia. OOBIKHOBEHHbBIE M JIECATUYHBIE TPOOH, MPOLEHTHI,
OEeCKOHEUHbIE TIEPUOINYECKUE TPOOHU
1.3 Apudmernyeckuit KOpPEHb HAaTypAIbHOU CTETICHHU. JlencTBus
C apu(PMETHIECKUMHU KOPHSIMHU HATypaIbHOU CTETICHU
1.4 Crenenp ¢ nensiM nokazarenaeM. CTENeHb ¢ pallMOHAJIbHBIM MOKA3aTelIEM.
CBoiicTBa CTENEHU
1.5 | Cunyc, KOCUHYC M TaHT€HC YHUCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHTE€HC YMCJIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. [lecsaTuunble U HaTypalbHbIE JTOTaPUPMBI
1.7 | JleiictBuTenbHbIC Yncaa. ApudMeTUIecKre onepaluu ¢ JeHCTBUTEIbHBIMU
yuciaamu. [IpuGakeHHbIE BBIYHUCICHUS, TPaBUjia OKPYTJICHUS, TPUKHIKA
U OLIEHKAa pe3yJIbTaTa BEIYUCICHHIA
1.8 | IIpeoOpa3oBanrie BhIpaKeHUN
1.9 KowmmiekcHble uncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enbie n 1poOHO-paIIMOHANIbHBIE YPABHEHHUSI
2.2 HppanmoHanbHbIE ypaBHEHUS
2.3 | TpuroHoMeTpu4YeCKHe YpaBHEHUS
2.4 | IlokazaTenbHble U JorapupMUYECKUE YpaBHEHUS
2.5 | lenple u ApoOHO-paAITMOHAIbHBIE HEPABESHCTBA
2.6 HNppannoHaibHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUIECKUE HEPABEHCTBA
2.8 | TpuroHomeTpuyecKre HEPaBEHCTBA
2.9 | Cuctembl U COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 | YpaBHeHUs, HEpABEHCTBA U CUCTEMBI C TapamMeTpamMu
2.11 | Marpuua cucteMbl JIMHEHHBIX ypaBHeHUU. ONpeaenuTenb MaTPUILIbI
3 Oynkuuu u rpadpuku
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3.1 OyHkmusa, crmocodbl 3amanus GyHknuu. [paduk yakmum. B3anmuo
oOpatHble ¢yHkuuu. YerHele u HedeTHble GyHKuMH. I[lepuoanueckue
byHKIIUN

3.2 | OOGnacTp ompezeneHus 1 MHOKECTBO 3HaueHui Qpynkuuu. Hymu yskuumu.
[TpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (DYHKIUH.
Makcumymbl W MHHUMYMBI ¢QyHKIMd. HauOosnbiiee U HauMeHbIEe
3HaYeHHe (PYHKIMUU HA TIPOMEKYTKE

3.3 CrernieHHast QyHKITUS C HATYpPAJIBHBIM U IIENBIM MOKa3aTeneMm. Ee cBoiicTBa
u rpaduk. CBolicTBa U rpaduk KOpHs N-0M CTENEHU

3.4 | Tpuronomerpuueckue (pyHKIINU, UX CBOICTBA U TpaduKu

3.5 | Iloka3arenbHas u jJorapudmuieckas QyHKIIMHU, UX CBOMCTBA U TpaduKu

3.6 | Touku pazpbiBa. AcuMntoTsl rpaduxkoB (yHkuil. CBoiicTBa (GyHKIUH,
HENPEPBIBHBIX HAa OTPE3KE

3.7 ITocaemoBaTeIbHOCTH, CIOCOOBI 3aJaHHs ITOCJIEA0BATEIILHOCTEH

3.8 | Apudmerndeckas M TeomeTpuueckas mporpeccun. Dopmyna CIOKHBIX
MIPOIICHTOB

4 Hayana Mmatemarnueckoro ananmsa

4.1 [TpousBonnas pyHkuuu. [IponsBoiHbIe 3eMEHTapHBIX QYHKUINN

4.2 [IpumMeHeHne npou3BOJHON K HMCCIIEOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTB
U JKCTpeMyMmbl. HaxoxiaeHne HaumOOJIbIIEr0o W HAUMEHBIIETO 3HAYCHHUS
GyHKIIMM HAa OTPE3Ke

4.3 | IlepBooOpa3nas. Unterpan

3) MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, oniepaluu HaJl MHOKecTBaMu. J{luarpammsl Diinepa — Benna
5.2 Jloruka

6 BeposTHOCTh U cTaTUCTHKA

6.1 OmnucarenbHasi CTaATUCTHKA

6.2 BeposTHOCTB

6.3 | KomOuHaropuka

7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
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7.3 | MHororpanHuku
7.4 | Tena v MOBEPXHOCTH BPAILCHHS
7.5 | KoopauHatThl ¥ BEKTOPHI
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