[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

PO AP EB B HAVKY 1| BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPALIUU
HomkHgeEbn BRI O TOCY TAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKJEHUE BBCIIETO OBPA3OBAHMS

[lara noapicartf @ o0 4% ¥/t 6i% mccmelnoBaTenbckuMi saepHBH yHHBepcuHTeT «MU DU »
YHUKanbHbI MPOrpaMMHbIA KIKOY:

937d0b737ee35

l'exHOJIOTMYeCKUA HHCTUTYT —
BEHHOI'O aBTOHOMHOI'O 00pa30BaTEIbHOTO yUPEKAECHHS BBICILIETO 00pa30BaHuUs
«HanuoHanbpHBIN HCCIEN0BATENBCKUM sAepHbI yHUBEpCUTET « MU DI

(TU HUSTY MU®H)

OTAEJEHHUE OCHOBHOI'O OBHIEI'O U CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

PABOYASA ITPOI'PAMMA

MaremMaTHKa: aﬂreﬁpa N HAYaAJa MAaTEMATHYICCKOIo aHa/In3a, recoMeTpus

HaumenoBanue yueOHoOro npeamera (Kypca, MOJLIs)

Yriay0JieHHbIA YPOBEHb

00pa3oBaTeIbHON MPOrpaMMBI
cpeaHero o01iero 0opa3zoBaHus

r. Jlecaou — 2023 1.



Coneprxanue

1  TIOACHUTEJIBHAS SATTHICKA ..ot seeretseesseesessesssesss s sessss s sss s s s s s bbb 4
1.1 OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «MATEMATUKA: AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A, TEOMETPHA ..o sessessseseenas 4
1.2 HEJIM U3YYEHUSA YYEBHOI'O ITPEJIMETA « MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOT O AHAJIU3A, TEOMETPHSIN ...cuceeereereereeeeereeseesseiseeseessssssssessssssessessssssssssssss s ssssssenns 5
1.3 MECTO YYEBHOI'O [TPEJMETA « MATEMATHUKA: AJITEGPA U HAYAJIA
MATEMATHYECKOT O AHAJIN3A, TEOMETPHUSI» B YYHEBHOM IIJIAHE ... 6

2 IIJIAHUPYEMBIE PE3YJIbTATEI OCBOEHUA YYEBHOI'O [IPEMETA « MATEMATHUKA:

AJITEBPA U HAYAJIA MATEMATHUYECKOT O AHAJIU3A, TEOMETPHUSN ..coveeeeereereereeseeeesseesessessenes 7
2.1 JINHHOCTHDBIE PE3YJIBTATDL ...t stiieeseireeeseesteseesesssessesssessssssssssssssssssss s ssssssssssss st ssssssssesssssssssssnns 7
2.2 METAIIPEAMETHDBIE PE3YJIBTATDL.....co et seeresseeseeees s ssesssessessesssesssssssssessesssessessssssesesas 8
2.3 [TPEAMETHDBIE PE3YJIBTATDBL .....coritieetreereteeseeecsseesesssisssssessesssesss s sssssss s ssssssssssssssssssssssssssesans 10

3  PABOYA{A IIPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O

AHATIFIBA oot ssesse e essessse s s s s s s s s s s s s s AR AR AR R re R bR e s e 10
3.1 HEJIN UBYUYEHUS YUEBHOTIO KYPCA ..ottt sssssss s ssssssssssssssssssssssssssesans 10
3.2 MECTO YYEBHOTI'O KYPCA B YUHEBHOM IIJIAHE ...t ssessessee s 12
3.3 MJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEH [TPOTPAMMBI
KYPCA (ITO TOZAM OBYUEHHS) ...ttt isesssssss s ssssssssss s ssssssssssssssssssssssssssssssssssssssssasans 12
0D 23 €= (o P 13
L1 KJTACC ceureeeuseereeseesesssesssssessesssssessessessessessessessessessesssssessssssssesssssssssessessessessessessessessessessessssesssssesssssnsssssnessessessessessessessssnssnes 15
34  COAEPXXAHHME YYEBHOI'O KYPCA (ITO TOJJAM OBYUEHHU)....coosiereeereeerreereenseesseesseesserseeaens 16
110 KITACC ceureureeseerenseeserssesssssessessessessessessessessessessesses sessssssssesssssesusessessessessessessessesaessesssssessesssssesssssesssssnsssssnessessessessessessessnsnssnss 16
D 2 - (o P 17
3.5 TEMATHYECKOE IIJTJAHWUPOBAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA).......... 18
10 ICJTACC cvreurereeresseseesessesessensessssessesessessessssessesessessessssessssessessssessessssessesessessesessessessssessessssessessssesnessssessensssessensssessenssessens 18
11 1) - Lo PP 22

4  PABOYASA ITPOTPAMMA YUYEBEHOT' O KYPCA «TEOMETPHUSI ...cucereereereeseieceseessesseisesssesssessesssssesssenes 26
4.1 LEJIM U3YUEHUSA YUEBHOTIO KYPCA ..ottt ssss s sssssss s ssssssssssssesans 26
4.2 MECTO YYEBHOT'O KYPCA B YUEBHOM IIJIAHE ...t ssesssssssssesans 27
4.3 MJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEH [TPOTPAMMEI
(ITO TOZAM OBYUEHH) ....ocoriereeseeseeecsseesesseesessesssesssessessssssesssessesssessssssssssesss et ssssss s ssssssssssssssessssasessssssessassnssnees 27
110 KUTACC ceurrereeseerenseessssesesssessesssssessessessessessessessesssssessssssssesssssesusssssssessessessessessesaessessssssssesssssssssssesussssssssnessessessessessessnsssnssess 27
D 2 - (o PP 28
44  COJEPXAHHUE YYEBEHOTO KYPCA (IT0 TOJIAM OBYUYEHHS )....ocvvvreerererrsereessesssessesssssesssenns 29
0D 2 - (o o 29
0 2 = oo PP 30
4.5 TEMATHWYECKOE IIJTAHUPOBAHUE YYEBHOT' O KYPCA (I10 T'OJIAM OBYYEHUA).......... 31
T 1 = Vo o 31
11 KUTACC cteuueurerreesseesseeesseesss e s s b s ss s bbb b 48R48R SRR e et a b 37
4.6  PABOYA{A ITPOTPAMMA YYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKAN®......cuuu.ee 43
4.7  UEJU U3YUYEHUA YUHEBHOT O KYPCA ...t sssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 43

4.8  MECTO KYPCA B YYHEBHOM IIJIAHE ... ssssssass 44



49  TIJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATEI OCBOEHHSA PAGOYEN ITPOTPAMMEI

(TIO TOZAM OBYUEHHS) cccouueeueessrersseesssessssssssssessssessssessssesssssssssssssssssssssssssessssessssessssessssssssssessassssssessssessssssssssessasassss 44
10 KUTACC ctvuurrersseesssessssesssseesssessssesssssessssessssessssessssesssseessssessssessssessssessssessssesssssessssessssessssesssseessssssssnessasessssessssesssssssssssssassss 44
1 T 2 - Yoo PP 44
4.10 COJIEPXXKAHHUE YYEBHOTO KYPCA (T10 TOJAM OBYUYEHHUS )....covveerrrerreerecrseeeneeseeseesseessssesseens 45
110 KITACC ceuveureersserssessseessesssesesesssesssesssessssesssasssaes s s s s a8 EE SRR AR AR LR AR R R Rt 45
1] KUTACC ceureuserserssesssessseeeseeessesss s s s s sssees s s x££ R S8 4R R R AR SRR AR R R 45
411 TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT O KYPCA (I10 T'OJJAM OBYYEHUA) .......... 46
0D 7 - (o 46



PabGouast mporpamma ydeOHoro mpemMera «Maremaruka: anreOpa W Hadajua
MaTeMaTHYECKOT0 aHajIn3a, TeOMETPHs» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHusi COCTaBiICHa
Ha OCHOBE MPHUMEPHOI paboueil mporpammsbl yaeOHOTO ipeameTa «MaTtemaTnkay, TpeOoBaHUH K
pesynbTaTam ocBoeHus Ha yriayoiaennom ypoae OOIT COO, npencraBnennbix B @I'OC COO, a
Takke DenepabHON MPOrpaMMBbl BOCIIUTAHUS U MOAJICKUT HEMOCPEICTBEHHOMY MPUMEHEHUIO

npu peanuszanuu oos3arensHor yactu OOIT COO.

1 TTOACHUTEJIBHASA 3AITMCKA

1.1 OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «MATEMATHKA:
AJITEBPA U HAYAJIA MATEMATHUHYECKOTI'O AHAJIN3A, TEOMETPUS»

Pabouas mporpamma mo yueOHOoMy mnpeamery «Martemaruka: aiareOpa u Hadajia
MaTEeMaTUYeCKOro aHajin3a, TEOMETPHUs» YIIyOJIEHHOro YpoBHs il oOywaromuxcst 10—11
KJIacCOB pa3paboraHa Ha ocHOBe @DenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHjapTa cpelHero obuiero oopazoBaHusi, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUM,
MPEIbABISEMBIX K MAaTEMAaTHUECKOMY 00pa30BaHUIO, U TPAAUIINIA POCCHIICKOT0 00pa3oBaHUS.
Peanuzanuss mporpaMMbl  o0ecrieuMBaeT — OBJAJEHUE  KIIOUEBBIMM  KOMIIETEHLUSMU,
COCTaBISIIOLIUMHU OCHOBY JJISi CaMOPa3BUTHUS W HEMPEPHIBHOTO 0Opa30BaHUsA, IEJIOCTHOCTh
OOLIEKYJIBTYPHOT0, TUYHOCTHOTO U NTO3HABATEJILHOTO PAa3BUTHSI IMYHOCTH 00yUarOIIMXCS.

B paboueii mnporpamme yuTeHbl wujeud u TmoloxkeHus «KoHUenuuu pa3BUTHS
MaTemaTuueckoro oopasoBanust B Poccuiickoii @enepanumn». B cooTBeTCTBUM ¢ Ha3BaHUEM
KOHIIETIIMM MaTeMaThyeckoe oOpa3oBaHHE [JOJDKHO, B YAacTHOCTH, pellaTh 3aaayy
oOecnieueHrss HEOOXOJMMOro CTpaHe 4YHcClia BBIMYCKHMKOB, MaTeMaTHuyeckas IOJl- TOTOBKa
KOTOPBIX JIOCTQTOYHA [UIl TNPOJODKEHUS OOpa3oBaHMs IO pPa3IMYHBIM HAaIlpaBlICHUSM,
BKJIIOYasi MpernojaBaHUe MaTeMaTHKH, MaTeMaTH4YecKUe HCCIeoBaHUs, paboTy B cdepe
UH(POPMALIMOHHBIX TEXHOJOIMH U JIp., a Takke oOecredyeHus A KaXJoro oOyyaromierocs
BO3MO>XHOCTH JIOCTH)KEHUSI MaTeMaTH4YeCKOW IOATOTOBKH B COOTBETCTBUU C HEOOXOANMBIM
emMy ypoBHeM. lIMeHHO Ha peleHHe ITHX 3aj1au HauenaeHa Paboyas nporpamma yriyOGn€éHHOTO
YPOBHSI.

B »snoxy mudpoBoit Tpanchopmamum Bcex cdep uenoBeuecKo JesTeTbHOCTH
HEBO3MOKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 XOopollel MaTeMaTH4ecKoi
HOJArOTOBKU. DTO OOYCJOBJIEHO TEM, YTO B HAIIM JHU PaAcTET YHCIO CIEHUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKH: U B chepe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJIOTUYECKUX 00acTAX, U JaXKe B TYMaHUTapHBIX cepax. Takum obpazom,
Kpyr oOydyarouxcs, A KOTOPbIX MaTeMaTHKa CTaHOBUTCS 3HAYMMbBIM IPEIMETOM,
dbyHaaMeHTOM O00pa3oBaHMs, CYIIECTBEHHO pacuiMpsieTca. B Hero BXOIAT HE TOJIBKO
oOyyJaronuecs, TJIAHUPYIOIINE 3aHUMAThCS TBOPUECKOW WM HMCCIIEIOBATEIHCKOW paboOTOW B
o01acTH MaTeMaTuku, MHQOPMATHKH, (PU3UKU, SKOHOMUKHA M B JAPYrHMX OOJIACTIX, HO U Te,
KOMY MaTeMaTMKa HYyXKHa JUIsl HCIOJNb30BaHHS B  HIpodeccusix, He CBSI3aHHBIX
HEINOCPEACTBEHHO C HEH.

[TpuxnanHas 3HAYUMOCTh MAaTEMaTHKU OOYCJIOBJIEHa TeM, 4YTO €€ NpeaMeToM
ABIIAIOTCS (PYHIAMEHTAJIbHBIE CTPYKTYPbl HAIIEro MHpa: MPOCTPAHCTBEHHBbIE (QOPMBI U
KOJINYECTBEHHbIE ~ OTHOULICHHUS,  (YHKIMOHAJIbHBIE  3aBUCUMOCTH M KaTErOpHH
HEONPEIEIEHHOCTH, OT IPOCTEUIINX, YCBAaMBAEMBIX B HEIOCPEICTBEHHOM OIBITE, JI0



JOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX JUIS Pa3BUTHS HAyYHBIX M TEXHOJIOTMYECKHUX uieil. be3
KOHKPETHBIX MaTEeMAaTHYEeCKUX 3HAHWN 3aTPyJHEHO MOHMMAHWE MPHUHIUIIOB YCTPOWCTBA H
UCTIONIb30BAHUSI COBPEMEHHOW TEXHHMKH, BOCHPHSTHE M MHTEPIpETanys pa3HOOOpa3HOM
COLMAJIbHOM, SKOHOMHYECKOM, MONUTHIECKON nHpopMarun, Manod¢p(eKTUBHA TOBCEAHEBHAS
IpakTHUYecKas JAeATeNbHOCTh. Bo MHormx cdepax mnpodeccHoHaNbHOUW AeSTeIbHOCTH
TpeOYyIOTCS YMEHHUS BBIIIOJIHATH PAcu€Thl, COCTABIATH AJITOPUTMBI, HPUMEHSTH (OPMYIIBI,
IPOBOANUTH TEOMETPUYECKHE M3MEPEHUS W IOCTPOCHMS, 4YHWTaTh, 0OpadaThIBaTh,
UHTEPIPETHPOBATh U TPEACTABIATh MHPOPMALIMIO B BUJE TAOIUI], IUarpaMM U rpadukos,
HOHUMATh BEPOSITHOCTHBIIN XapaKkTep CIIy4aiHbIX COOBITHI.

OnHOBpPEMEHHO C pacmMpeHueM cdep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM
obOmiectBe BcE Ooylee BaXXHBIM  CTAHOBUTCS MAaTEMaTHYECKUH CTWIb  MBIIUICHHS,
HPOSIBIISIONINICS B ONPEeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydeHns MaTreMaTuku
B apceHa] NpuéMOB M METOOB MBIIIJICHUS YEIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
MHIIYKIUS U AAYKIHs, 0000IIeHrne U KOHKPETH3alus, aHAIN3 U CUHTE3, KIacCU(pUKALUI
cucreMaTu3anus, abcrparupoBanue U anajaorus. OObeKThl MATEMATHICCKUX YMO3AKIIIOUCHHIH,
npaBWJia MX KOHCTPYHPOBAaHHS PACKPHIBAIOT MEXaHM3M JIOTUYECKHX [OCTPOCHUIH,
CHOCOOCTBYIOT BBIpAOOTKE yMEHUs (hOPMYIHPOBATh, 000OCHOBBIBATH U JOKA3HIBATH CYKICHHUS,
TEM caMbIM (OPMHUPYIOT JIOTHYECKMH CTWIb MBINUICHUS. Benymas ponb MpUHAIEKHUT
MaTeMaTHKe B ()OPMHUPOBAHMM AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHUU
YMEHHMI JeHCTBOBaTh 10 3aJaHHBIM aJITOPHTMaM, COBEPLICHCTBOBATh H3BECTHBIE U
KOHCTPYHpPOBaTh HOBBIE. B mporiecce pemenus 3agad — OCHOBBI JIJIsl OpraHu3auy y4eOHoH
JIeATEIFHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOPYECKAas M MPHKIIAJAHAS CTOPOHBI
MBIIICHHSL.

OOyuenne wmareMaTuke JaéT BO3MOXKHOCTb pa3BUBaThb Yy YYallUXCS TOYHYIO,
palMOHAIBHYI0O W WH(QOPMATHBHYIO pedyb, yMEHHE OTOHMpaTh Haubojee MOIXOMIsIINe
SI3BIKOBBIC, CHMBOJINYECKHE, TPAPUUECKUE CPEICTBA ISl BRIPAKEHUS CY>KICHHIA U HATJISITHOTO
UX TIPE/ICTABIICHUSI.

Heo0XxonuMpIM  KOMIIOHEHTOM OOmIeld KyJAbTYpPHl B COBPEMEHHOM TOJIKOBAaHUH
SBIISIETCS 00IIee 3HAKOMCTBO C METOJAaMH IO3HAHWS JCHCTBUTEIHHOCTH, MPEJCTABICHHUE O
npeaMeTe U METOJIe MaTeMATUKHU, €r0 OTJINYHAX OT METOJIOB €CTECTBEHHBIX U I'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTAX NPUMEHEHHS MAaTEeMAaTUKH JUIS PEIIeHUS HAYYHBIX W TMPHKIAIHBIX
3agad. TakuM oOpazom, MaTeMaTHuecKoe 00pa3oBaHME BHOCUT CBOW BKJIaJ B (hopMupoBaHUE
001IeH KyIbTYphI YeTOBEKa.

N3yueHne MaTeMaTHKHd CHOCOOCTBYET OSCTETHMYECKOMY BOCIHTAHHMIO YeJIOBEKa,
NOHMMAaHMIO KpacoTbl UM U3ALIECTBA MAaTEeMAaTHYECKUX PACCYXKAECHUH, BOCIHPUATHUIO
reoMeTprUIecKuX (HopM, YCBOCHHUIO U/IEH CHMMETPHH.

1.2 HEJUA U3YYEHHUSA YYEBHOI'O IIPEIMETA «MATEMATHUKA: AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 'TEOMETPUS

[TpuoputeTHbiMH 1ETsIMU 00yueHus: matematuke B 10—11 kimaccax Ha yriyOnéHHOM

YPOBHE IIPOAOJIKAIOT OCTABaTHCA:

e (QopmupoBaHHE  I[EHTPAJIbHBIX  MaTeMaTUYECKUX  MOHATHH  (4Mclo,  BeIMYMHA,
reoMeTpuueckas Gpurypa, nepeMeHHas, BepoITHOCTb, (DYHKIUS, TPOU3BOIHAS, HHTETpa),
o0ecreynBaroUX MPEeeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMAaTUYECKOTr0 00pa30BaHUs
o0yJaromuxcs;

® TI0/IBEICHHE Y4YallMXCsd HA JOCTYITHOM JUIi HHUX YpPOBHE K OCO3HAHMIO B3aUMOCBSI3H
MaTeMaTHUKH W OKPY)KAIOLIero MHpa, MOHUMAHMIO MaTeMaTHMKM Kak 4YacTh oOuiei
KYJbTYpbI UEJIOBEYECTBA;

® Da3BUTHE MHTEUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yYaluXcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, MWCCIEN0BAaTEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUIEHUS, HWHTEpeca K
W3YYECHUIO MAaTEMaTHKU;



e (dopmupoBanue (QyHKIIMOHAILHOW MaTEeMaTHUYECKOM IPaMOTHOCTU: YMEHUS PaclO3HABATh
MaTEMaTUYECKHUE ACIIEKThl B PEAlbHBIX )KMU3HEHHBIX CUTYalUsAX W MPU U3yYEHUU JOPYTHX
y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (hOpMYIMpPOBATH
UX Ha f3bIKE MAaTEMATUKHU U CO3JaBaThb MATEMaTUYECKUE MOJEIH, IPUMEHSATh OCBOSHHBIN
MaTeMaTHYeCKUH  ammapaT Uil pPELIeHHs  NPaKTUKO-OPUEHTHPOBAaHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATD [10JIyYE€HHBIE PE3YJIbTATHI.

OcHOBHBIC JTHHHUU cOJEpKaHMsI Kypca maremaTuku B 10—I11 kmaccax yriy0iaéHHOTO
ypoBHs: «Hucna v BbIUMCIECHUAY», «Anredpa» («Anredpandeckue BbIpaKEHUs», «Y paBHEHUS
U HepaBeHCTBa»), «Hawana matemarnueckoro ananuza», «l'eomerpus» («l'eomerpuueckue
burypel U ux cBoicTBay, «M3MepeHHe TeOMETpPUUYECKHX BEIMUYMH»), «BeposTHOCTh u
CTaTHCTHUKa». JlaHHBIE JIMHMM pa3BUBAIOTCSA MApPAJUIENbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJlHA OT JPYroil, a B TECHOM KOHTAaKTe U
B3aumozeiictBun. Kpome 3toro, ux oObEAMHSAET JIOTMUECKas COCTABIAIOIIAs, TPAIULMOHHO
npucyliasi MaTeMaTUKe M MPOHU3bIBAIOINAs BCE MAaTEeMaTUYECKHUE KypChl M COAEp)KaTelIbHbIE
muanu. ChopmynupoBannoe B DeepaaIbHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
cpeaHero obmiero oOpa3oBaHMs ~TpeOOBaHHME «YMEHHME OIEpUPOBaTh  MOHATUAMU:
onpejesieHue, akcuoma, TEOpeMa, CIEeACTBHE, CBOWCTBO, NpPHU3HAK, JOKAa3aTeJIbCTBO,
paBHOCHIIbHBIE (OPMYJIMPOBKH; yMeHHE (OpMyIupoBaTh OOpaTHOE W MPOTHUBOMOJIOXKHOE
YTBEPKACHHUE, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI, UCII0JIb30BATh METO/I MaTEMaTHUECKON
UHAYKIUH; [POBOJUTH JOKA3aTelIbHbIE pPACCYXKAECHUS IPU pELICHHUH 3a/ad, OLIEHUBATh
JIOTHYECKYI0 TPAaBMIIBHOCTh PACCYXKICHHI» OTHOCHUTCS KO BCEM Kypcam, a (HhopMUpOBaHHE
JIOTMYECKUX YMEHMH pacripesessieTcs o BceM rojgaM o0ydeHMs Ha YPOBHE CpeIHEro oOIIero
o0OpazoBaHusl.

1.3 MECTO YUYEBHOI'O IPEJMETA «MATEMATHUKA: AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPHUS» B YYHEBHOM IIJIAHE

B cootBercTBUM ¢ DenepanbHBIM TOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpeaHero obmero oOpa3oBaHusl MaTeMaTUKA SIBIIETCS 0053aTEIbHBIM MPEJAMETOM Ha JIaHHOM
ypoBHEe o0Opa3zoBanusa. Hacrosmeil paboueil mporpaMMoil mnpeaycMaTpuBaeTcs HU3y4eHUE
yuebHoro npenMera «MaremaTuka» B pamMKax TpEX y4eOHBIX KypcoB: «Anrebpa W Haudana
MaTEeMaTU4YeCKoro aHanusa», «l'eomerpus», «BeposaTHOCTh M cTaTHCTHKa». POpMHpOBaHHE
JIOTMYECKUX YMEHUH OCYIIECTBIIETCS Ha MPOTSHKEHUU BCeX JIeT 00y4eHMs B CTapIlel IIKoJe,
a 9JIEMEHTHI JIOTUKH BKITIOYAIOTCS B COJIEPIKaHUE BCEX HAa3BAHHBIX BBIIIE KYpPCOB.

B yueGHoM mnnaHe Ha u3ydeHue marematuku B 10—11 kmaccax Ha yriyOi€HHOM
YPOBHE OTBOAMTCS 8 yUeOHBIX YacOB B HEJIENIO B TEUEHUE KaXKJ0r0 rofa o0yueHus, Bcero 544
yueOHBIX Yaca.

TemaTudeckoe IJIAHUPOBAHUE YYEOHBIX KYpPCOB M PEKOMEHIYEeMOE pacIpe/elieHue
y4eOHOT0 BpeMEHH Il U3YUYEHUs OTJIENbHBIX TeM, MPEATIOKEHHbIE B HACTOSIIEH ITporpamme,
HAJI0 paccMaTpuBaTh Kak TPUMEpPHBIE OPHEHTHPHI B ITOMOIIb COCTABHTENIO ABTOPCKOU
paGoueil mporpaMMbl, M TPEXIE BCEro y4uTento. ABTOp paboueld Mporpammsl BIIpaBe
YBEIMYNATh WM YMEHBIIUTh NPEIIOKEHHOE YHCIO YYEeOHBIX YacoB Ha TEMy, YTOOBI
yIIIyOUThCS B TEMATHKY, 3aWHTEPECOBABIIYI0 OOYYAIOLIUXCS, WIM HANpaBUTh YCWIHMA Ha
npeonosieHue  3aTpydHeHud. JlomycTMMO Takke JIOKaJbHOE —TepepacrlpesiesieHne U
NePEeCTaHOBKA 3JIEMEHTOB COJIEPKaHMsI Kypca BHYTPH JaHHOTO KJlacca.

KonnyecTBO mpoBepouHBIX paboT (TeMAaTHUYEeCKUH M WTOTOBBIM KOHTPOJbL KauecTBa
YCBOEHHUS y4eOHOr0o MaTepuaia) U UX TUIl (CAaMOCTOATEIbHbIE U KOHTPOJIbHbBIE paOOThI, TECTHI)
OCTar0TCs Ha YCMOTPEHUE YUUTEIS.

Taxke yuuTenb BIpaBe YBEJIWYUTh WM YMEHBIIUTH YHUCIO Y4YEOHBIX YaCOB,
OTBEAEHHBIX B pabouell mporpamme Ha 000OIIeHre, TOBTOPEHNUE, CHCTEMATHU3AIUI0 3HAHUI
oOyyaromuxcs. ENWHCTBEHHBIM, HO NPUHIMIHAAIGHO BAXHBIM KPUTEPUEM  SBIISIETCS
JOCTH)KEHUE PEe3yIbTaTOB 00YUEHUs, yKa3aHHBIX B HACTOSIIEH IPOrpaMMe.



2 TIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A, TEOMETPUS»

OcBoenue yueOHOTO mpeamera «MaTemMaTuka» TOJKHO 00ecTieyrBaTh JOCTH)KEHUE Ha
YpOBHE CpeAHero ooOuero oO0pa3oBaHMs CIAEAYIOUIMX JHUYHOCTHBIX, METANpPEAMETHBIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

2.1 JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMSI MPOrpaMMbl yueOHOro mnpeamera «MaTemaTukay
XapaKTepU3YIOTCS:

2111 I'pasxcoanckoe eocnumanue:
c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3ULMK OOYyYaroLIErocsi Kak AaKTUBHOIO H
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00LIecTBa, MPEICTaBIEHUEM O MATEMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI pa3- JUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp Ipa’kJaHCKOIro oOuiecTBa
(BBIOOPBI, OMPOCHI M IIP.), YMEHHUEM B3aMMOJEHCTBOBATH C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAUCHUEM.

2.1.12 Ilampuomuueckoe 6ocnumanue:
c(OPMUPOBAHHOCTHIO POCCUHUCKON TpaKAAHCKOW HMJIEHTUYHOCTH, YBAXCHHS K
INpPOLIJIOMY M HACTOSIIEMY POCCUMCKOM MaTreMaTHKHU, UEHHOCTHBIM OTHOILIEHHEM K
JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB M POCCUHWCKONM MAaTeMaTUYECKOW MIKOJIbI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKEHUI B IPYTUX HAYKaxX, TEXHOJOTHUSX, chepax YKOHOMHUKH.

2.1.1.3 /lyxoeno-upaecmeennoe gocnumanue:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O  CO3HAHMS, OSTUYECKOIO IMOBEACHUS, CBSA3aHHOTO C  MPaKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKH U JIEATeIbHOCTRI0 YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJ/1a B
MOCTPOEHHUE YCTOWYMBOIO Oy IyILIETro.

2.1.14 Icmemuueckoe eocnumanue:
ACTETHYECKUM OTHOIICHWEM K MHPY, BKIIOUas OJCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, PEIICHUH, PacCyKICHHH; BOCHPUUMYUBOCTBHIO K
MaTEeMAaTHYECKUM acTieKTaM Pa3INYHBIX BUJIOB UCKYCCTBA.

2.1.15 Duszuueckoe eocnumanue:
c(OPMUPOBAHHOCTHIO YMEHHUsSI TPUMEHSATh MaTeMaTH4YeCKUe 3HaHHs B HWHTepecax
3JIOPOBOTO M 0E30MacHOTO 00pasa >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO
(3m0poBOE MUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, perylspHas (hu3ndeckas
AKTUBHOCTH); (PU3MUYECKOTO COBEPIICHCTBOBAHUS TPH 3aHATHIX CIIOPTUBHO-030POBHTEIHHON
EITEIbHOCTEIO.

2.1.1.6 Tpyooeoe socnumanue:

TOTOBHOCTBIO K TPY/ly, OCO3HaHUEM LIEHHOCTH TPYI0JII00US; HHTEPECOM K Pa3IUUYHbIM
cdepam npodeccuOHATBLHON JesITeIbHOCTH, CBA3aHHBIM C MATEMATUKOM U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymed mnpodeccun U pealn30BbIBATH
COOCTBEHHBIE >KM3HEHHBIC IUJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa3oBaHUIO U CaMOOOPa30BAaHUIO HA MPOTSHKEHUH BCEU KU3HHU, TOTOBHOCTHIO K AaKTHBHOMY
YYacCTHIO B PELICHUH MPAKTUYECKHX 33/1a4 MaTeMaTUYECKON HAIIPaBIE€HHOCTH.



2.1.1.7 IKxonozuueckoe eocnumanue:
c(OPMHUPOBAHHOCTHIO IKOJOTUYCCKOW KYJIBTYPhI, IOHUMAHUEM BIUSHUS COIUATBHO-
9KOHOMMYECKHX IPOILECCOB HA COCTOSHHE MPUPOTHOM W COIMAIBLHOM CpeJbl, 0OCO3HAHUEM
MI00ALHOTO — XapakTepa JKOJOTUYECKUX MpoOJieM; OpUEHTAlMedl Ha NpUMEHEHUE
MaTeMaTHYCCKUX 3HAHUM I PEIICHUs 3a/1a4 B 00JIaCTH OKPYIKAIOMICH CPe/Ibl, MNIAHUPOBAHUS
MOCTYIIKOB ¥ OI[EHKU WX BO3MOXHBIX ITOCIICICTBUHN ISl OKPYKAFOIIEH CPEIIbI.

2.1.1.8 Ilennocmu nayunozo no3nanusn:
c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd W OOIIECTBEHHON IPAKTHKH, TMOHUMAaHUEM MaTeMAaTUYeCKOH HayKH Kak
cepbl YeIOBEUECKON MeATENbHOCTH, STAloB €€ pPa3BUTHS M 3HAYUMOCTU I Pa3BUTHS
UBWIN3AIUN, OBJAJCHHEM SI3BIKOM MATEMAaTHKH M MaTeMaTHYeCKOH KyJIbTYpOl Kak
CPEJICTBOM MMO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
NEeSITeTbHOCTh MHAMBHYaIbHO U B TPYIIIIE.

2.2 METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble  pe3yiabTaTbl  OCBOGHMS  MPOTrpamMMbl  y4eOHOro  mpeameTa
«MaremaTuka» XapakTEpU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHbIMU  NO3ZHAGAMENbHbBIMU
OelicmeusmMu, YHUBEPCANbHLIMU —KOMMYHUKAMUGHBIMU  OeliCNBUSAMU,  YHUBEPCATbHbIMU
PecynAMmuUGHbIMU OCUCMBUIMU.

1) Vuueepcanvuvie noznasamenwvuule oeticmeus, obecneyusarom Gopmuposanue
0a306bIX  KOCHUMUBHBIX — npoyeccos  obyuarowuxcs (oceoenue  memoodos  NO3ZHAHUS
OKpYJICalowje2o Mupa, NpUMeHeHue JN0SULeCKUX, UCCIe008aMeNbCKUX Onepayutl, YMeHull
pabomamu ¢ ungopmayuetl).

2211 Ba3zogvie nozuueckue oeiicmeus:

6 BBUBISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXIy HOHATUAMM; (HOPMYIMPOBATH OIPEIEICHUS]
MOHSTHUI; YCTaHABIMBATh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMK, OCHOBAaHUS IS
0000111eHUs U CPAaBHEHUS, KPUTEPUH NTPOBOANMOTO aHAIIN3A;

6 BOCIIPMHMMATh, (POPMYIMPOBATh U MPeoOPa30BbIBATH CYKJIEHUS: YTBEPAUTEIIbHbBIE
U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE M OOIIHE; YCIOBHBIE,

6 BBIBJISITH MaTeMaTHYeCKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOPEUHS B
(akTax, JTaHHBIX, HAOMIOACHUAX U YTBEP)KICHMAX; IMpeJylaraTb KPUTEPUU JUISL BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

6 onenaTb BBIBOABI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AK/IFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

6 IpOBOAUTH CaMOCTOSITENBHO JOKAa3aTEbCTBA MATEMAaTHUYECKUX YTBEPXKICHUMN
(mpsiMble ¥ OT NPOTUBHOIO), BBICTPAWBATH AapPTryMEHTAIMIO, IMPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIBI;

6 BBIOMpATH crocod perieHust yueOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BbIOMpaTh HauOoJiee MOAXOMAIIUN C Y4ETOM CaMOCTOSTENBHO BbIIEICHHBIX
KpUTEPUEB).

2.2.1.2 bazoevie uccnedosamenvcxkue oelicmeus:

6 WCIOJB30BaTh BOMPOCHI KaK WCCIEAOBATEIBCKUHA WHCTPYMEHT TO3HAHHUS;
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIHE MPOTUBOpEUYHE, MPOoOJieMy, YyCTaHABIUBATh
HCKOMOE€ U TaHHOC, CbOpMHpOBaTI) THUIIOTE3Y, AprYMCHTUPOBATH CBOIO ITO3UIINIO, MHCHHUC,

6 MPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIEIOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBIICHUS, ITPOIIECCa, BBISIBIICHUTO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, SIBJICHHUSIMH, ITPOLIECCaAMU;

6 caMocTosTeNbHO (OopMyIHpOBaTH OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM



MPOBEJIEHHOTO HAOJIIOJICHHUS, HCCICAOBAHUS, OICHWBATH JOCTOBEPHOCTh ITOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

6 MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IMIPOIECCa, a TAKKE BBIIBUTAThH
MIPEJIITOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

2.2.1.3 Paboma c ungpopmauueii:

6 BBISBIATH AepUIUTH HHPOpPMALIHH, JTAaHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOTIPOC
U JUTS pEeILICHHSI 3a]1a9H;

6 BbIOMpaTh WHGOPMAIUIO W3 HCTOYHUKOB PA3TMYHBIX THIIOB, aHAIM3HPOBATH,
CHUCTEMAaTH3UpPOBATh M HMHTEPIPETUPOBATh WHQPOPMALHUIO paA3IMYHBIX BHIOB U (opMm
MPEICTABJICHHUS,

6 CTPYKTypupoBaTh HH(MOpPMAIMIO, MPEIACTaBIATh €€ B pa3IMYHbIX (HopMmax,
WLTIOCTPUPOBATH TPaPUICCKH;

6 OlLIEHWBATh HAAEKHOCTh WHPOPMAILUU 10 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) Yuueepcanvuvie Kommynukamuenwle oelicmaus, 0decneuusam
chopmMuUpo8aHHOCHb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

22.14 Oowenue:

6 BOCIIpHHHAMATh W (OPMYIHMPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSIMH H
HeNsIMH OOLICHUS; SCHO, TOYHO, IPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS IO XOJAY PEUICHHs 3a/a4d, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

6 B Xoie OOCYKICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOH TEeMBI,
npoOyieMbl, pelraeMol 3a/aud, BBICKAa3bIBaTh WJICH, HAIECICHHBIE Ha IIOMCK PELICHUS;
COITOCTABJISITh CBOM CY)KJICHUS C CY)KJICHUSIMH IPYTUX YYaCTHUKOB JHAIOra, 0OHAPYKUBAThH
pasin4ue U CXOACTBO MO3UIMIA; B KOPPEKTHOW (opme (HOpMyTUpOBaTh pa3HOIIACHs, CBOU
BO3PAXKCHHUS;

6 TpeACTaBIATH pe3yibTaThl pPELIEHUs 3aJaud, SKCIEPHUMEHTa, HCCIeI0BaHu,
MIPOEKTA; CAaMOCTOSITEIHHO BEIOMPATh (POPMAT BBICTYILICHHS C YUETOM 3ajad PE3CHTAIH U
0COOEHHOCTEH ayTUTOPHH.

2.2.1.5 Compyonuuecmeo:

6 NOHMMATh W MCIOJIB30BaTh NPEUMYLIECTBA KOMAHIHOM M WHAMBHUIYAIbHON
paboThl MpU pElIeHUH Y4YeOHbIX 3a/Jay; NPUHHUMATh LEdb COBMECTHOM J1€ATelIbHOCTH,
IUIAaHUPOBaTh ~ OpPraHU3AI[MI0  COBMECTHOW paboThl, pacmpenenirtb BUAbI  padorT,
JIOTOBAPUBATHCSI, OOCYKIAaTh MIPOLIECC U Pe3yJbTaT padOThl; 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJICH;

6 ydacTBOBaTh B TpYyMNOBbIX (popmax paldoThl (0OCYyXkaeHUsS, OOMEH MHEHUSIMHU,
«MO3TOBBI€ IITYPMbI» W T .1 .); BBINOJHATH CBOIO YacTh pabOTHl U KOOPAUHUPOBATH CBOU
JENCTBUS C IPYTUMH YJIeHAaMU KOMaH/bl; OLIEHMBAaTh KAayeCTBO CBOEro BKJIaja B OOMIMA
HPOAYKT 10 KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSA .

3) Yuueepcanouvie pecynamuenvie Oeiicmsus, obecneuusaiom @opmuposarue
CMbBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

2.2.1.6 Camoopzanuzayusn:
6 COCTaBJATH IUIAH, AJITOPUTM PELICHHUS 3aJadd, BBHIOMpPATh CHOCOO pEHICHHS C
y4ETOM MMECIOIIMXCSA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yU€TOM HOBOM MH(OpMAIIHH.

2.2.1.7 Camokonmponw:
6 BJIAJICTh HABBIKAMHU ITO3HABATCIIBHON peQUIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUI ¥  MBICIHUTEIBHBIX TIPOIIECCOB, UX pE3YNbTAaTOB; BJIANETh CHOCOOAMH



CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHN MaTEMaTUIECKOH 3a1a4u;
6 IpenBHIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPM DPELIEHUU 3aJauH,
BHOCUTh KOPPEKTUBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BHISIBJICHHBIX TPYAHOCTEH;
6 olLleHUBaTb COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTHUKEHUSI WIN HEIOCTUIKEHMSI Pe3yJIbTaTOB AESITEIbHOCTH, HaXOJUTh OLIMOKY, JAaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

2.3 NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaTbl OCBOEHMS paboyeil MporpaMMbl [0 MaTeMaTUKe
IpPEJCTaBICHbl 0 rojaM OOy4eHHUs B paMKaxX OTIEJIBHBIX KYpCOB B COOTBETCTBYIOLIMX
pasnenax Hacrosen [Iporpammel.

3 PABOUYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

3.1 HEJHA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hagama MareMaTHYeCKOTO aHAlIM3a» SBISETCS OJHUM M3 Hambolee
3HAYMMBIX B IIPOrpaMMe CTaplIei MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIEeYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUIsl U3Y4EHHs BCEX €CTECTBEHHOHAyUHBIX KYpPCOB, a C JIpyroi
CTOPOHBI, (opMuUpyeT Joruyeckoe M aOCTPAKTHOE MBIIUICHUE Y4YalMXCsl Ha YpPOBHE,
HEOOXOMMOM JIJIsl OCBOEHHSI MH(POPMATHUKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH W
Jpyrux  JAUCLHMIUIMH. B pamkax AaHHOro Kypca ydyalluecs OBJIAJIEBAalOT YHUBEPCAIbHBIM
SI3IKOM COBPEMEHHOW HAayKH, KOTOpas (OPMYJIHUPYET CBOM JOCTHIKCHHS B MAaTEMaTHUECKOU
dopme.

Kypc anrebppl M Hayanm MaTeMaTUYeCKOro aHajiu3a 3akKiajJblBaeT OCHOBY IS
YCIIEHIHOTO OBJIAJCHUS 3aKOHAMM (U3UKH, XUMHUH, OWOJIOTMM, MOHUMAaHHUS OCHOBHBIX
TEHJCHIMHA pa3BUTHA SKOHOMHMKH U OOIIECTBEHHOM >KM3HU, MO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJIB30BaTh WX IS
JanpbHENIero oOpa3oBaHMsi W B TIOBCEHEBHOW JKM3HU. B TOXXe BpeMs OBIajeHue
aOCTPaKTHBIMM M JIOTHUECKH CTPOTUMHM KOHCTPYKIMSAMM ainreOppl M MaTeMaTH4ecKoro
aHaJM3a pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbH HCTHHHOCTD,
JIOKa3bIBaTh YTBEPKIACHHS C IMOMOIIBI0 MHAYKIIMH U PACCYKIaTh IE€AyKTHUBHO, UCIIOJIb30BaTh
0000111eHNe U KOHKpPETU3allMio, a0CTparupoBaHue W  aHAJIOrHio, GOpMUPYET KpEeaTUBHOE U
KPUTHYECKOE MBILUICHHUE.

B xoxe usyuenus kypca «Anredpa ¥ Hadajga MaTEMaTHUYECKOIO aHAIU3a» ydaliuecs
[IOJIy4alOT HOBBIM ONBIT PEIICHUs MPUKIAJHBIX 3a/lad, CAMOCTOATEIBHOIO IOCTPOEHUS
MaTeMaTUYeCKUX MOJeNield pealbHbIX CHUTYyallui, MHTEPHpEeTalud IOJTYYeHHbIX pPEIICHUH,
3HAKOMSTCS C TpUMEpaMM MaTeMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

Kypc oOnamaer 3HAUMTENbHBIM  BOCHHUTATENbHBIM  TOTEHIMATIOM, KOTOPBIH
peanu3yeTcsi Kak 4depe3 y4yeOHbIN MarepHall, CrocOOCTBYIOIIMK (HOPMHUPOBAHHMIO HAYYHOTO
MHUpPOBO33PEHHUS, Tak M uepe3 cHenuduky y4deOHOW JAeATeNbHOCTH, TpeOyromei
NPOJOKUTEIbHON KOHUEHTPAllMM BHUMAaHHS, CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJY4YE€HHBII pe3yJbTar.

B ocHoBe MeTonuku o0ydeHus anredpe v HadalaM MaTeMaTUYeCKOTO aHaju3a JICKUT
NI TeTLHOCTHBIN MPUHIIUATI 00yYEHUSI.

B ctpykType Kypca «AnreOpa v Hayalia MaTeMaTHYECKOTO aHAIHN3a» MOKHO BBIJICTHTh
CIEAYIOUIME COMIEPKATEIbHO-METOANYECKHE JTUHUM: «Hucma U BbIUMCICHUS», «DYyHKIMU U



rpadukm», «YpaBHEHHS U HepaBeHCTBay», «Havana MmaremaTnieckoro aHaiansa», « MHOXKecTBa
U JIOTHKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOINUECKNE JTMHUN U3YYAIOTCS HA MPOTSHKEHUH
IBYX JeT oOyd4eHHus B CTapIIel MIKOJe, €CTECTBEHHO JOMOJHSAS APYT JApyra U MOCTEIIEHHO
HACBHIINAsCh HOBBIMH TEMaMH M pazfesnaMu . MOXXKHO C YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIN
KypC SIBISETCS MHTETPATUBHBIM, IOCKOJBKY OOBETMHSET B cede COmep’KaHWe HECKOJIBKHX
MaTeMaTHYECKUX AUCHUILINH, TAKKX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHUECKUI aHAIIU3,
TEOpHsi MHOXECTB, MaTeMaTH4ecKast JIoruka u ap. [lo Mepe Toro xak ydammecs OBIIaJeBalOT
BcE OoJyiee MIMPOKUM MAaTEMaTUYECKHM amnmapaToM, Y HHX IOCIEI0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHUECKYI0 MOJEIb peaJbHON CHTYalWH,
NPUMEHATh 3HAHWSA, TOJTYYEHHBIE MPHU H3YYCHHUU Kypca, JUIS PEIICHUS CaMOCTOSTEIbHO
cOpMyIHMPOBaHHON MaTEMaTHYECKOM 331a4H, a 3aTeM UHTEPIIPETHPOBATH CBOW OTBET.

ConepxaTenpHO-MeTOAMYEeCKass JMHUS — «YWcia W BBIYMCICHHS» — 3aBEpIIAeT
(dopMupoBaHHE HABBIKOB HCIIOJIB30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOE OBbUIO HAyaTo B
OCHOBHOH 1IKoJie. B crapiieii mkone ocoboe BHUMaHuE yensercs: (OpMUPOBAHUIO HABBIKOB
palMOHAIBHBIX BBIYUCICHNH, BKIIOYAIONINX B €05l NCIOIB30BaHUE PA3IMYHBIX (HOPM 3aIHCH
Yycia, YMEHHE JAeNaTh INPHUKHUAKY, BBIIOJIHATH NPHOIMKEHHBIE BBIYHMCICHUS, OLECHUBATH
YUCIIOBbIE BBIpAXXEHUsS, paboTaTh ¢ MaTeMaTHUYECKMMHM KOHCTAaHTaMM. 3HAKOMbIE YYaIllUMCS
MHOECTBa HATypaJbHBIX, IIENBIX, PAIIMOHAIBHBIX U JACHCTBUTEIBHBIX YHCET JIOTIOIHSIIOTCS
MHO)KECTBOM KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 3THX MHOXECTB pPaccMaTpHBAIOTCS
CBOWCTBEHHBIE €My CHelH(pHUYecKHe 3aJa4d U ONEepaluu: JCJICHHE HaIello, ONepUpOBAHHE
OCTaTKaMH Ha MHOXKECTBE IEJbIX YHCENT; OCOOBbIe CBOWCTBA pAIMOHAJIBHBIX U
UPpAMOHATBHBIX YHCEN; apU(PMETHYECKHe ONepaliy, a TaKKe HW3BJICUCHHE KOPHS
HaTypaJbHOM CTENEHNM Ha MHOXECTBE KOMIUICKCHBIX 4Mcell. biaronmapst mocienoBaTreinbHOMY
pacIIMpEeHUI0 Kpyra HCIOJIb3YEMbIX YHCEN M 3HAKOMCTBY C BO3MOKHOCTSIMU MX ITPHUMEHEHHS
JUISL PEIICHUs Pa3InYHbIX 33/1a4 (opMHUpyeTcs MpeCTaBICHHE O CIMHCTBE MATEMAaTHKH Kak
HaykKd W €€ poJM B IOCTPOSCHHH MOJENEH pEaTbHOTO MHpa; IIUPOKO HCIOIB3YIOTCS
000011ICHIE ¥ KOHKPETH3AIIHS.

JIunus «YpaBHEHUs U HEPABEHCTBA» PEATM3YETCs] Ha MPOTSKEHUH BCEro 0OydeHus B
CTapuieil IIKoJe, MOCKOJIbKY B KakJIoM paznene I[IporpaMmsl HperycMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3aJad. B pesynbrare yuwammuecs OBJIAJAEBAIOT PANIMYHBIMA METOJAMHU
pelleHns  palMoHAJbHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHbIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUM, HEPABEHCTB M CHCTEM, a TAaKXKe 3a4ad, COJEPIKaIINX
napaMmetrpbl. [lonydeHHbIE yMEHMsI IMIMPOKO HCHOJIb3YIOTCS MPHU HUCCIEIOBAHUM (QYHKIHH C
IIOMOLIbI0 IPOM3BOJHOM, NPU PEIIEHWM NPUKIATHBIX 337ad M 3aJad Ha HaXOXICHHE
HauOOJBIINX U HAUMEHBIINX 3HAUeHUN QyHKUMU. JlaHHas copepikaTenbHas JUHUS BKIIOYAET
B ce0s Takke (OpMUPOBAHME YMEHUH BBIMOJIHATH PAcUyETHl MO (opMysaM, MpeodpazoBaHUs
palMOHATILHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUMN, @ TAKKE BbIPAKECHHIH,
coJiepXKalX CTerneHu M Jorapu¢mbl. brarogaps u3ydeHHIo anredpandyeckoro Marepuana
IPOUCXOIUT JaJIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO M aOCTPAKTHOTO MBIIICHUS
yyamuxcs, (GOpMUPYIOTCSI HaBBIKM JEAYKTUBHBIX PACCYXIEHHH, pabOThl ¢ CHUMBOJIbHBIMU
dbopMamu, NpeCTaBlIEHUs 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN B BUJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa mpemaraer 3¢GQEKTUBHBIE HMHCTPYMEHTHI [UIS pPELICHUS MPAKTUYECKHX H
€CTECTBEHHOHAYYHBIX 3ajiay, HarJIsIHO IEMOHCTPUPYET CBOM BOZMOKHOCTH KakK A3bIKa HAyKH.

CopneprxaTenbHO-MeToAnYecKast TUHUS «DYHKIUU U TpapUKU» TECHO MeperieTaeTcs
C JpYTMMH JIMHUSIMH Kypca, OCKOJIBbKY B KAKOM-TO CMBICIIE 3a7a€T MOCIIEI0BaTENbHOCTh
U3ydyeHus Marepuana. VI3ydeHue CTENeHHOW, IoKa3aTeNnbHOU, Jorapugmuyeckod u
TPUTOHOMETPUUECKUX (YHKIUH, UX CBOMCTB M TpaduKOB, HCIOJIb30BaHWE (DYHKUIMH IS
peleHus 3a/1a4 U3 APYTUX Y4eOHBIX NMPEIMETOB M PEalbHOM JKM3HU TECHO CBA3aHO KakK C
MaTeMaTUYeCKUM aHaJu30M, TaK M C pELlIeHWeM YpaBHEHHH M HepaBeHCTB. [Ipu sTom
0o0Jb1II0€ BHUMaHKE yaemseTcs ((OpMUPOBAHUIO YMEHHsI BhIpakaTh (POPMYIIaMu 3aBUCUMOCTH
MEX1y pa3INYHbIMU BETUYMHAMU, UCCIIEI0BATh MOTYYeHHbIE (DYHKIIUH, CTPOUTH UX TPapUKU.
Marepuan 3TOH COAEpKATEIBHOW JIMHUM HALEJIEH Ha pa3BUTHE YMEHUH U HaBBIKOB,



MO3BOJIAIOIIMX  BBIPAXATh 3aBUCHUMOCTH MEXIy BEIMYMHAMU B pa3iHdHON  Qopme:
AHAIUTUYECKOW, rpaduueckoii u cioBecHOW. Ero wu3ydeHue cmocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIIJICHHUS, CIIOCOOHOCTH K  OOOOLIEHHMI0O M KOHKPETU3allUH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenpbHass JmHUS ~ «Havanma  maremMaTH4yecKoro  aHajau3a»  MO3BOJSET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MAaTEMaTUYECKUX, TaK M MPUKIAJHBIX 3a7a4, JOCTYIHBIX
HIKOJIbHUKAM, TaK KaK y HUX MOSBISIETCS BO3MOKHOCTb CTPOUTH I'paUKH CIOKHBIX (QYHKIUH,
OTpECNATh WX HAWOONBIINE W HAWMCHBINIUE 3HAYCHUS, BBIYHCIATH IUIOMIAMU (UTYD H
00BEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOpEeHUs IpoiieccoB. J[aHHas copeparenbHas JTUHUS
OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEJICH pealbHbIX CUTYAIlUH,
MIO3BOJISIET HAXOJWTh HAWJIydlllee PEIIEHHWE B MPUKIAJHBIX, B TOM YHUCJIE COLUAIBHO-
YKOHOMHYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHaJIM3a CIIOCOOCTBYET
pa3BUTHIO  aOCTPaKTHOrO,  (HOPMATbHO-IOTUYECKOTO UM KPEaTHBHOTO  MBIIIICHHUS,
(GbOpMUPOBAHUIO YMEHUI paclo3HaBaTh MPOSBICHIS 3aKOHOB MAaTEMAaTHKH B HAYKE, TEXHUKE U
HCKYCCTBE. YUalllhecs y3HAIT O BBIIAOIIMXCS PE3YJIbTAaTaX, IMOJIYYEHHBIX B XOJAE PAa3BUTHS
MaTeMaTHKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKast JTUHUSA «MHOXKECTBa W JIOTHKa» BKIIOYaeT B ceOs
3JEMEHThl TEOPHUM MHOXKECTB W MAaTEMaTU4YeCKOW JIOTMKH. TeopeTHUKO-MHOKECTBEHHbBIE
MIPE/ICTABJICHHUS] TTPOHU3BIBAIOT BECh KYyPC IIKOJBHOW MAaTeMAaTHKW W TpeiarairoT Haumbosee
YHHUBEPCATbHBIA S3BIK, OOBEAUHSAIOMINNA BCE pas/ieibl MaTEeMAaTHKU U €€ MPUIOKEHUH, OHU
CBSI3BIBAIOT pa3HbIE MATEMAaTUYECKHE IUCHUUIUIMHBI M HMX MPWIOKEHUS B E€IUHOE IIEJIOE.
[ToaTOMY Ba’KHO J1aTh BO3MOKHOCTb IIKOJbHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK
COBPEMEHHON MaTeMaTHKU W HMCIOJIb30BaTh €ro JJis BBIPAKEHHS] CBOMX MbICIed. Jpyrum
BA)KHBIM MPU3HAKOM MATEMaTUKHU KaK HayKHu CIIEyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh
000CHOBaHMUI U CIEJOBaHUE OINPEACIEHHBIM MpPaBWJIAM IIOCTPOCHUS JI0KA3aTEIbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTHYeCKON JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO
MBIIUICHUS yYalluXcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXKJIEHHS HAa OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B kypce «AnreOpa M Hadajga MaTeMaTUYECKOTO aHalM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOr0 MOJICTMPOBAHUS, KOTOPHIE IMPHU3BAHBI CIMOCOOCTBOBATH (HOPMHPOBAHUIO
HaBBIKOB IIOCTPOEHHUS MOJENIEd pEalbHbIX CUTyallud, MCCIEJOBAaHUSA JTHUX MOJENEH C
MOMOIIbIO ammapara ajareOpbl ¥ MaTEeMaTHYECKOTO aHaju3a, WHTEPIPETAIMU TOJYyUYeHHBIX
pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B KXK/IbIM U3 pa3aenoB [IporpaMmsl, MOCKOJIBKY BECh
MaTepuai Kypca IIMPOKO HCIOIB3YETCS Il PEIIeHHs MPUKIATHbIX 3amad. [Ipu permeHun
peabHBIX MPAKTUYECKUX 3a]a4 y4yaliuecs pa3BUBAIOT HaOIIOIaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH,  a0CTparupoBaTbCs,  HMCIOJB30BaTh  aHAJIOTHIO,  0000marr U
KOHKPETH3UPOBaTh TMpodsieMy. JlesTenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB PELICHUS
MIPUKJIAHBIX 3a7]a4 OPTaHU3yeTCs B MPOIECCe U3YyUEHUs BCeX TeM Kypca «Anredpa u Havyaia
MaTE€MaTUYECKOrO aHaIU3ay.

3.2 MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuebHOMY many B 10—11 kmaccax nsyuaercst yueOHbIN Kypc «Aunredpa u
Hayaja MaTeMaTHYeCKOro aHalu3a», KOTOPbIM BKIIOYaeT B ce0s cleayrollue OCHOBHBIE
pazzensl cofepkanus: «Uucna v BEIYMCICHUSN», «YpaBHEHUSI U HEPaBEHCTBa», «DYHKIUU H
rpadukny, «Havana MaTemaTndeckoro aHainuza», «MHOXeCTBa U JIOTHKa.

B yuebHOM mnnaHe Ha uW3y4deHHe YrAyOnNEHHOrOo Kypca aiaredpbl W Hayal
MaTemaruueckoro anammsa B 10—11 kmaccax orBoautcs 4 y4eOHBIX 4Yaca B HEIENIIO B
TE€YEeHHE KaXKJ0ro roja o0y4yeHus, BCero 3a Jipa roja ooy4yenus —280 yueOHbIX yaca.

3.3 ILJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN



ITPOI'PAMMBI KYPCA (IIO0 TOZAM OBYYEHMA)

OcBoenne y4eOHOro Kypca «Anredpa W Hayajga MaTeMaTWYeCKOro aHaln3a» Ha
YpOBHE CpelHero o0Iero oOpa3oBaHUSA OJDKHO OOECHeurBaTh JIOCTHXKEHHUE CIIEIYIOIINX
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 kiaace

3.3.1.1 Yucaa u epluucieHus

6 CBoOOIHO oOmnEepUpPOBATh MOHATHSIMH: pAIUOHAIBLHOE YHCIO, OECKOHEYHas
nepuouieckas Apo0b, IPOIEHTH; UPPAMOHAIBHOE YHCIIO; MHOKECTBA PAI[HOHAIBHBIX U
JEHCTBUTENbHBIX YHCEI; MOIYJIb AEHCTBUTEIHHOTO YHCIIA.

6 ITpumMeHsATH IpOOU M MPOLEHTHI IS PEIICHUs MPUKIATHBIX 33a9 U3 Pa3TUIHBIX
oTpacJieil 3HaHUW U peajibHOM KU3HU.

6 IlpuMeHsTh NPUONMKEHHBIC BBIUMCICHUS, MpaBUia OKPYIJEHUS, MPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI.

6 CB0OOIHO ONIepUpPOBATh MOHATHEM: CTEIICHB C IIEIBIM IT0Ka3aTeJIeM; UCIIOIb30BaTh
MOAXOAIIYI0 (POPMY 3aMUCU JIEHCTBUTEIBHBIX YHCEN JJI PEUICHHs MPAKTHUECKUX 3a7a4 U
IIPEJICTaBICHUS] TaHHBIX.

6 CBoOOAHO OIEpUPOBaTH TMOHATHEM: apU()METHUECKUH KOPEHb HATYpaJbHOMN
CTETICHH.

6 CBOOOIHO ONIEPUPOBATH MOHSATUEM: CTEIIEHb C PAIlMOHATLHBIM [TOKA3aTEJIeM.

6 CBoOOIHO oOmepupoBaTh MOHATHUSAMHU: JIOTapudM UWCHA; JECATUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBI.

6 CB0O0OOIHO oOmNEpUPOBATH MOHATHUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT'EHC
YHCIIOBOTO apryMeHTa.

6 OmepupoBarh MOHSATHSIMHU: APKCUHYC, APKKOCHHYC WM aPKTAHTEHC YHCIIOBOTO
apryMeHra.

3.3.1.2 Ypasnenusn u nepasencmea

6 CBOOOJHO oOINEepUpOBaTh MOHATHSAMM: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUIIBHBIE YPAaBHEHHUSI U YPABHEHUSA-CIIEACTBHUS; PABHOCUJIbHbIE HEPABEHCTBA.

6 IlpumeHsTh pa3auyHbIE METOJABI pEHICHHs] palMOHAJIBHBIX M JPOOHO-
palMOHAIBHBIX YPABHEHU; IPUMEHATh METOJI MHTEPBAJIOB JJIs PEILIECHNS HEPABCHCTB.

6 CBOOOAHO oOmNepupoBaTh MOHATHSAMHM: MHOTOWIEH OT OAHOH NepeMeHHOM;
MHOTOYJIEH € ILeJbIMH Ko3((UIMEeHTaMu, KOPHU MHOIOWIEHA; NPUMEHSTh JIEJICHHE
MHOI'OWICHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera musa pemieHus
3a/1a4.

6 CB0OOMHO omepupoBaTh MOHATUSAMH: CUCTEMa JIMHEHHBIX ypaBHEHMH, MaTpHULa,
ONpEeACUTENb MATPULBI 2 X 2 M €ro reOMETPUYECKHUI CMBICI; HCIOJIb30BaTh CBOMCTBA
onpeAenuTenss 2 X 2 i BBIYUCIEHUS €0 3HAUEHUs, NMPUMEHATh ONPEACIIUTENH AJIs
pELICHUs] CUCTEMBI JIMHEWHBIX YPAaBHEHMI; MOJECINPOBATh PEATIbHbIE CUTYAIlUU C IIOMOIIBIO
CUCTEMBI JIMHEMHBIX YPaBHEHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIHN C IOMOILBIO MAaTPUIl U
ONpEIETUTENEHN, HHTEPIIPETUPOBATH IMOJTYYEHHBIN pe3yJIbTar.

6 Vicnonb30BaTh CBOICTBA IEHCTBUI C KOPHSAMU JJIsl IPe0Opa30BaHUs BIPAKEHUH.

6 BoImonHAT mpeoOpa3oBaHUs YHUCIOBBIX BBIPAXKEHHUH, COAEpKalluX CTENEHU C
palOHaIbHBIM I10KA3aTEIEM.

6 Vcronp3oBaTh CBOMCTBA JOrapuMoB A NMpeoOpa3zoBaHUs JIOTapUPMUUECKUX
BBIPAKECHUI.

6 CB0OOOJHO ONEpHpPOBATH MOHATUSAMHU: HUPPALMOHAIBHBIC, IIOKa3aTeNbHbIE U
jgorapuMHUyUecKre YypaBHEHUS; HAXOAUTh WX PpEHIeHHS C IOMOIIbI0 PaBHOCHIIBHBIX
[IEPEX0I0B WIHA OCYILECTBIISAS IIPOBEPKY KOPHEM.



6 IlpuMeHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJBI IS TpeoOpa3oBaHUS
TPUTOHOMETPHUYECKHUX BBIPAKECHUN.

6 CBOOOIHO ONEpHUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE YPaBHEHUE; IPUMEHSITH
HE00X0UMBIC (POPMYIIBI TSl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECCKUX YPaBHEHUH.

6 MozenupoBarh peajbHBIC CUTYAIlMH Ha SI3bIKE areOpbl, COCTABIISTh BBIPAKCHUS,
YpaBHEHHsI, HEPABEHCTBA IO YCJIOBUIO 3aJlaud, HCCIIEAOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa anreOpbl.

3.3.1.3 Dyukuyuu u cpaguxu

6 CB0OOIHO oOrnepupoBaTh MOHATHSAMU: (PYHKIHUSA, CIOCOOBI 3amaHus ()YHKIIUH;
B3aUMHO OOpaTHble (YHKIMM, KOMOO3HMLHUSA (PYHKIUHA; Tpapuk (QYHKIHH; BBITOIHATH
3JIeMeHTapHbIe MTpeoOpazoBanus rpadUuKoB G YHKIIAM.

6 CB0OOOJHO oOINEepUPOBaTH MOHATHAMHU: OOJACTH ONPEICICHUS W MHOKECTBO
3HaYeHUI QYHKINUU, HYIU QYHKIHH, IPOMEXKYTKH 3HAKOMOCTOSHCTBA.

6 CBo0OomHO omepupoBaTh MOHATHAMH: UETHBIE U HEYETHbIE (YHKIUW,
nepuoguveckue (QyHKIUH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MaKCHMyMBbl H
MUHUMYMBI (YHKIIMH, HauOOJIbIlIee U HaMEHbIlee 3HaUeHUEe (DYHKIIUU Ha TPOMEKYTKE.

6 CBOOOJHO OmepupoBaTh MOHSATHSIMH: CTENEHHAs (DYHKIUS C HATYpaJbHBIM M
LEJIBIM TT0Ka3zareseM, rpaduk CTETeHHON (YHKIIUU C HaTypalbHBIM U IEJIBIM TOKa3aTelIeM;
rpaduk KOpHS N-0i cTemeHWM Kak (QYHKOIUKM OOpaTHOM CTENeHH C HaATypaJbHBIM
MOKAa3aTeJeM.

6 OnepupoBaTh TMOHATUSMU: JIMHEHHAs, KBaJpaTU4YHas U JPOOHO-IMHEWHas
(YHKINH; BBITOTHATH HJIEMEHTAPHOE HCCIIEJOBAHNE U TOCTPOCHHUE UX TPAPHUKOB.

6 CBoOOmHO oOmepupoBaTh MOHATHSAMH: TIOKa3aTelbHAs W JorapupMUUecKas
GyHKIMH, UX CBOWCTBA U rpaUKU; UCTIOIB30BaTh UX I'padUKH Il pEIICHUs YPaBHEHUH.

6 CBoOOgHO oOmepupoBaTh MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpezieNieHue TPUTOHOMETPUYECKUX (DYHKIIUN YHCIOBOTO apryMEHTa.

6 Ucnonb3oBaTh rpaduku (GYHKIUH TSI UCCIICOBAHUS TIPOIIECCOB M 3aBHCHMOCTEH
OpU pelIeHUuH 3aJady M3 JPYrux y4eOHBIX MPEIMETOB U PpeaJlbHOM >KHU3HU; BBIpAXKaTb
(bopMyTaMu 3aBUCIMOCTH MEXK]Ty BETHUYNHAMH.

3.314 Hauana mamemamuueckozo ananusza

6 CB0OOJHO oOmepUpoBaTh MOHATUAMHU: apUMeTHUeCKass U TeOMeTpHUYecKas
nporpeccusi, OECKOHEUHO YObIBaloIlas TIeOMeTpUYecKas MpOrpeccHsi; JHUHEHHBIH |
AKCIIOHEHIIMATIBHBIA poCT, (opMmyna CIOXKHBIX MPOLEHTOB; HMETh NPECTaBICHHE O
KOHCTaHTE e.

6 Hcnonwp3zoBaTh Iporpeccuu sl pELICHUs pealbHBIX 3aJad  IPHUKIAJIHOTO
Xapakrepa.

6 CBo0OOgHO oOmMEpUpOBaTH MOHATHUSMHU: TMOCIEIOBATEIHLHOCTh, CIIOCOOBI 3aJaHUs
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE W OTPAHWYEHHBIE I10CIIEIOBATEIBHOCTH; MOHUMATH
OCHOBBI 3apO’K/IEHUSI MaTEMaTHUECKOT0 aHalIn3a KaK aHalln3a OECKOHEYHO MaJIbIX.

6 CBOOOIHO ONEpUpPOBATH MOHATHUAMU: HEMpPEPHIBHBIE (YHKIMH; TOYKU pa3pbiBa
rpaduka QyHKIMH; aCHMIITOTHI Tpaduka QyHKIUH.

6 CBoOogHO omepupoBaTh MOHATHEM: (YHKLHMSA, HENpepbiBHAsE Ha OTPE3KE;
IPUMEHSATH CBOMCTBA HENPEPHIBHBIX (DYHKIIMN AJIS peIIeHUs 3a/1a4.

6 CB00OOIHO omepHpoBaTh MOHATHAMM: NepBasi U BTOpasl MPOM3BOAHBIE (YHKIINH,
KacaTesnbHas K rpa@uKy QpyHKINU.

6 BbruuciasaTh NpOU3BOAHBIE CYMMBI, IPOM3BEAEHUS, YACTHOIO U KOMIIO3ULIMH JIBYX
(GyHKUUH; 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIUMN.

6 Mcnonb3oBaTh TeOMETPUYECKHH W (U3UYECKUH CMBICT MPOM3BOJHON IS
pelieHus 3a1ay.

3.3.15 Mnuoacecmea u n102uxa
6 CBOOOJIHO ONIEPHPOBATH MMOHATUSIMHU: MHOYKECTBO, OTIEPAIIUU HAJlT MHOYKECTBAMH.



6 HMcnosb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar sl ONHUCAaHUs pPealbHbIX
NPOIIECCOB U SBJICHUH, P PEILICHUH 33Ja4 U3 IPYTUX YUEOHBIX IPEIMETOB.

6 CB0o0OOIHO oOmepupoBaTh IMOHATUSAMU: OIPEAEICHUE, TEOpEMa, YpaBHEHUE-
CIIEJICTBUE, CBOHCTBO MAaTEMaTHYECKOro OO0BEKTa, JOKAa3aTEeNbCTBO, PaBHOCHIIbHBIC
yYpaBHEHHSI U HEPAaBEHCTBA.

11 kiaace

3.3.1.6 Yucaa u epluucieHus

6 CBo0OOaHO omepupoBaTh MOHATHIAMH: HATYpaJbHOE M IIEJI0€ YUCIIO, MHOXKECTBA
HATYpaJbHBIX M IEJIBIX YKCEN; UCIOIb30BaTh MPU3HAKU JEIUMOCTH Helbix uncen, HO/ u
HOK HatypanbpHbIX YMcen AJIsl pelIeHUs 3a/1a4, IPUMEHATh aroput™ EBkinja.

6 CBoOomHO omepupoBaTh TMOHATHEM OCTaTKa 1O MOJYJIO; 3alHiChIBAaTh
HATypaJbHbIC YHUCIIA B PA3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.

6 CB0OOIHO OIEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO UM MHOXECTBO
KOMIUIGKCHBIX ~ YHUCEIl; TPEJCTABIATh KOMIUICGKCHBIE 4YHCJIa B alnreOpamyeckoil u
TPUTOHOMETPHUECKON (opmMe, BBIMOMHATH apu(METHYECKHE OIepaluu ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH.

3.3.1.7 Ypaséuenus u nepasencmea

6 CBoOOJHO oOmnepupoBaTh MOHATHAMU: HMPpPALUOHANbHBIE, I0Ka3a- TEJbHbIE U
Jorapu(pMHUUECKUE HEPAaBEHCTBA; HAXOAWUTh WX PEUICHHS C MOMOIIBI0 PaBHOCHIBHBIX
HEPeX0/0B .

6 OcymiecTBiIATh 0TOOP KOPHEW NMPU PEHICHUH TPUTOHOMETPHYECKOTO YPAaBHEHHS.

6 CBoOOmHO oOmepUpOBaTH TMOHSATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO,
IPUMEHATh HE0OX0uMble (POPMYJIbI sl PELICHUsS. OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPaBEHCTB.

6 CB0OOAHO omepupoBaTh MOHATUSMHU: CHCTEMa W COBOKYIHOCTb YpaBHEHUH U
HEPaBEHCTB; PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBI- CIIEJCTBUS; HAXOAUTh PEILICHUSI CUCTEMbI
U COBOKYITHOCTEW paIllMOHANBHBIX, HPPAIIMOHAIBHBIX, TIOKA3aTEIbHBIX U JIOTApU(HMUIECKAX
yYpaBHEHMI U HEPABEHCTB.

6 Pemate panmoHanbHbBIC, UppAIMOHATBLHBIE, TOKA3aTENbHBIC, JIoTapu(pMuIeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, CO/IEpIKalllie MOAYIIH U MapaMeTphl.

6 Ilpumensars rpapuyeckre MeETOJbl Il PElIeHUs YPaBHEHUH M HEpaBEHCTB, a
TaKOKe 3a/1a4 C apaMeTpaMHu.

6 MozenupoBath peajgbHBIE CUTYaIllUN Ha SI3bIKE anreOpbl, COCTABISATH BBIPAKECHHUS,
YpaBHEHMsI, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBMIO 3ajlaud, MCCIENI0BaTh MOCTPOECHHBIE
MOJIENTN C MCIIOJIb30BAHMEM arapara anreOpbl, HHTEPIPETUPOBATh MOTYyISHHBIH Pe3yiIbTar.
OyHKIUHU U TpadUKy.

6 CtpouTth rpaduku KOMIO3UIMH (QYHKIIMHA C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIETOBAHMS U CBOMCTB KOMIO3UIIMU JBYX (QYHKIUH.

6 Ctpoutb reoMeTpuueckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM
TUIOCKOCTH.

6 CB0OOIHO OnepupOBaTh MOHATUSAMU: TPA(QUKUA TPUTOHOMETPUUECKUX (PYHKITHI.

6 [TpumeHsITh QYHKIMH IJ11 MOJCTUPOBAHHS U HCCIIEIOBAHUS PEATHHBIX IPOIECCOB.

3.3.18 Hauana mamemamuueckozo anaiuia

6 Vcnonb30BaTh MPOM3BOJHYIO Ul MCCIeNOBaHUS (YHKIMUM HAa MOHOTOHHOCTH U
IKCTPEMYMBI.

6 HaxonuTte HanOomblllee M HauMeHblIee 3HAYEHHs (DYHKIMM HENpPEepbIBHOW Ha
OTpe3Ke.

6 Hcnonp3oBaTh NPOU3BOAHYIO I HAXOXACHUS HAWJIYYIIEro pelIeHus B
NPUKIAJHBIX, B TOM UHCJIE COLUAIbHO-)KOHOMHUYECKUX, 3ajadax, A OIpelIeICHUs



CKOPOCTH M YCKOPEHHUS TPOIIecca, 3aJaHHOTO OPMYIIOH Ui rpad)uKoM.

6 CB0OOIHO OMEpUpPOBATH MOHATHUSAMH: IMEPBOOOpaA3HAsi, ONMPEACIEHHBIA HHTETPa;
HAXOJUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (PYHKIMH W BBIYUCISATH WHTETpall 1o (opmylie
Herorona — JleitOHuma.

6 HaxomuTh momaay miockux Guryp u 00bEMbI TEJ C MOMOIIBIO0 HHTETpaa.

6 Umerp mpenactaBieHHe O MaTeMaTHMYECKOM MOJEIUPOBAHUU Ha MpHUMEpE
cocraBiieHus U HepeHInaIbHBIX YPaBHEHHH.

6 Pemarp mnpukinaaHble 33Jayd, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKOIO U
($u3nIecKoro xapakrepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIH3a.

34 COIEPXAHHUE YYEBHOI'O KYPCA (I1IO T'OAAM OBYYEHMUA)

10 kaace

34.1.1 Yucaa u epluucieHus

Paunonanbupie  uucna. OOBIKHOBEHHbIE M JIECATHYHbBIE JpoOM, MPOLEHTHI,
OeckoHeuHble mepuoauueckue apoou. Ilpumenenue npoOel M MPOLEHTOB Ul PELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHBIC Yncia. PanmoHanbHble 1 HppalMoOHAIbHBIC Yncia. ApupMeTHIecKre
ornepauuyu ¢ ACUCTBUTEIbHBIMU YUCIaMUA. MoOZyslb NE€HCTBUTEIBHOIO YUCIIA U €r0 CBOWCTBA.
[TpuOnm>xkE€HHbIE BBHIYMCIEHUS, IpaBUiIa OKPYIVIEHHs, NPUKHJIKA W OLIEHKa pe3yJbTaTa
BBIYNCIICHUM.

Crenenp c nenbiM nokazatesnieM. bunom Herotona. HMcnonb3oBanue mnoaxosiieit
(bopMBbl 3anucu JEHCTBUTENBHBIX YMCEN AJIS PeleHHs IPaKTUYEeCKUX 3aJjad U IpeACTaBICHUs
JTAaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHnb ¢ palMoOHalIbHBIM TOKa3aTeleM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHT€HC YMCIOBOTO apryMEHTA.

ApKcUHYC, apKKOCUHYC M apKTaHI'€HC YMCJIOBOT'O apryMEHTA.

34.12 Ypaeéuenus u nepasencmea

ToxzaecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHUs-CIIeACTBUs. HepaBeHCTBO, pellleHEe HEPABEHCTBA.

OCHOBHBIE METOJIbl PpELIeHUs IEIbIX U JIpOOHO-pallMOHAIBHBIX ypaBHEHUH H
HEpPaBEHCTB. MHOIrO4YJIEHBl OT OJHOM INEpEeMEHHOM. JleleHHne MHOrO4WIeHa Ha MHOTOWIEH C
ocraTkoM. Teopema be3y. MHorousnens! ¢ nensiMu ko3 duuuenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAKEHUH, COJIEPKAIUX CTETIEHU U KOPHHU .

WppanumonaneHble ypaBHeHUs. OCHOBHBIE METO/BI PELIEHHS UPPALIMOHAIBHBIX
YpaBHEHUM.

IToka3zaTenbHble ypaBHEHUs. OCHOBHBIE METO/IbI PEIIECHNUS [TOKA3aTEIbHBIX YPABHEHUN.

[TpeoOpa3zoBanue BeIpakeHH, coepkanux Jorapudmsl. Jlorapupmuueckue
ypaBHeHHsI. OCHOBHBIE METO/IbI peIICHHsI TOTapU(PMHUUECKUX YPaBHEHU.

OcHOBHBIE TpUTrOHOMeTpHueckue ¢Gopmyinbl. [IpeoOpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPKEHUI. Pelllenne TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreM NMHENHBIX ypaBHEHUH. MaTpulla CHCTEMBbI JTUHEHHBIX ypaBHEHUM.
Onpenenurenb MaTpUIbl 2 X 2, €ro reOMETPUYECKUN CMBICT M CBOWCTBA; BBIYMCIECHHE €T0
3HAQYCHMs, IPUMEHEHHUE OIPENECIUTENd Ul PEIICHUS CHUCTEMbl JIMHEWHBIX YPAaBHEHUM.
Pemienne nmpukiagHbIX 3a7ad ¢ MOMOIIBIO CUCTEMbl JIMHEHMHBIX ypaBHeHMU. MccrmemoBanue
IIOCTPOEHHON MOJIEIH C IIOMOLIBIO MATPULL U OTIPEAEITUTEIICH.



ITocTpoeHre MaTeMaTUUYECKUX MOJIETIEH PeaTbHOM CUTYallMH C TTIOMOIIBIO YPAaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKU U pealibHOM JKHU3HH.

3.4.1.3 Dyukyuu u cpaguxu

Oynkius, crnocodsl 3amanus (GyHkiuu B3aumuo oOpatHble ¢yHkunu. Kommosumms
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

OOnacte ompeneleHuss W MHOXECTBO 3HaueHud ¢yHkuuu. Hynn  Qynknum.
[TpomexxyTku 3HakonocTossHcTBa. YETHbIe M Heu€THBIE (QyHKIMU. [leprogumueckue QyHKIUH.
[TpomekyTkM MOHOTOHHOCTH (yHKLIMHU. MakcuMyMbl 1 MUHUMYMBI QyHKIMK. Hanbosnbiiee u
HaMMEHbIIIee 3HAaYeHUS (PYHKIIUHN Ha TIPOMEKYTKE.

Jlunelinas, kBaapaTWyHas ¥ JIpOOHO-IMHEWHAs  QYHKIUU.  DJIEMEHTapHOE
UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPaPHKOB.

CrenenHasi GyHKIMS ¢ HATYpaJIbHBIM M IEJIBIM TOoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOopHs N-0i cTeneHH Kak (PyHKIHMH OOpaTHOM CTENEHM C HaTypajlbHbIM
IIOKa3aTEJIEM.

[TokazarenbHas u sorapudmuyeckas (QyHKUMH, HX CBOHCTBA U  TrpaduKu.
Hcnonb3oBanne rtpagukoB (QYHKIUA [0Sl pemieHus ypaBHEHUH. TpuUTrOHOMETpUYecKas
OKPYKHOCTb, OIIPE/IeNICHHE TPUTOHOMETPUYECKUX (PYHKIUI YUCIIOBOI'O apryMeHTa.

OyHKIIMOHANBHBIE 3aBHCUMOCTH B pealibHBIX Mpoleccax u sBICHUsX. | paduxu
pEalIbHBIX 3aBUCUMOCTEH.

34.14 Hauana mamemamuueckozo ananusa

ITocmemoBaTeILHOCTH, CII0COOBI 3aJaHus MOCJIEIOBATEIBHOCTEH. MeTton
MaTeMaTHYECKON MHAYKUHUUA. MOHOTOHHBIE U OTpaHUUYEHHBIE IociIenoBareabHocTu. Meropus
BO3HHUKHOBEHHUS MaTEMaTUYECKOI0 aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

Apudmerndeckass U reomMeTpuueckas nporpeccud. beckoHeuHo —yObIBarouias
reoMerpuueckas nporpeccus. Cymma 6€CKOHEUHO yObIBaIOIIEH T€OMETPUUYECKON TPOTrPECCUN.
JIuHEeNHBIN W DKCIOHEHUMANBHBIA pocT. Yucno e. Dopmyna CIO0XKHBIX IPOLIEHTOB.
Hcrnonbs30BaHne NMPOTPECCUN ISl pELIEHUS PEANIBHBIX 3314 IPUKIIATHOIO XapaKTepa.

HenpepbiBable ¢GyHKIMH M HUX cBoicTBa. Touku pa3pbiBa. ACHUMITOTHI I'paHKOB
¢yukuii. CBoiicTBa (yHKIMI HENpPEpBIBHBIX HA OTpe3ke. MeTo/l MHTEpBAJIOB il PEIICHUs
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (YHKLUHM /IS peIeHus 3a/1ay.

[TepBass u BrTopas mnpousBojHbIe (GyHKUMU. OmnpeneneHue, T€OMETPUUECKUN H
(bu3nyecKuil CMBICI IPOU3BOAHON. Y paBHEHUE KacaTebHOM K rpaduKy QyHKIIMH.

[IpousBoaHble 3neMeHTapHbIX (yHKUIUN. [Ipow3BoaHAas CyMMbl, NPOU3BEICHMUS,
YaCTHOT'O M KOMITO3UIMU (QYHKINH.

34.15 Mnoosrcecmea u no2uka

MHOXeCTBO, Olepanuu HaJl MHOXKECTBAMHM M WX CBOWCTBa. Jlmarpammer Diiepa —
Benna. IIpumeHeHHEe TEOPETHKO-MHOXKECTBEHHOIO armapara sl OIKUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHHM, IPU PEIICHUH 33/1a4 U3 IPYTUX YIECOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYecKoro OOBEKTa, CIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUSI.

11 kiaace

34.1.6 Yucnaa u evluucienus

Harypanshble n ueneie uncia. [I[pumeHeHne NPU3HAKOB JETMMOCTH IIEJIBIX YHCEl,
HOJl u HOK, ocrarkoB mo Moaynwo, aaroputMma EBKimaa 1 pelmeHHs 3aaad B IENbIX
YyHuCIax.

KommiekcHble umcna. Aunrebpamdeckass W TpPUTOHOMETpUYecKas (HOpPMBI 3amucu
KOMIIJIGKCHOTO  YHCJIa. Apudmerndeckue omepanud ¢ KOMIUIEKCHBIMH  YHCJIAMH.
N300pakeHre KOMIUIEKCHBIX YHCEN HAa KOOpAMHATHOM miockoctu. @opmyna Myaspa. Kopuu



N-0i1 CTENEeHH W3 KOMIUICKCHOTO YHCIIa. HpI/IMeHeHI/Ie KOMIUJICKCHBIX YHWCCIT I PCIICHUS
(I)I/ISI/I‘-IGCKI/IX U TCOMCTPHUYCCKUX 3a1a4.

34.1.7 Ypaeénenus u nepasencmea
Cucrema M COBOKYIHOCTb YPABHEHUN W HEPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUs. PABHOCHIIbHBIE HEPABEHCTBA.
OT16op KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUN C MOMOILIBIO TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyecKux HEPaBeHCTB.
OcHOBHBIE METOJIbI PEILIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.
OcHOBHBIE METOJBl PELICHHUS HUPPALUOHAIBHBIX HepaBeHCTB. OCHOBHBIE METOJIbI
pELICHUS. CUCTEM M COBOKYIIHOCTEM pPallMOHAIbHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHIA.
VYpaBHEHUsI, HEpAaBEHCTBA M CHCTEMBbl ¢ napamerpamu. lIpuMmeHeHue ypaBHEHHI,
CHCTEM U HEpaBEHCTB K PEHICHUIO0 MAaTeMAaTHUYECKUX 33134 M 33/1a4 U3 PA3IUYHbIX 001acTei
HayKU U peaJIbHOW KU3HU, UHTEPIIPETALUS TIOJIyYEHHBIX PE3YJIBTATOB.

3.4.1.8 @ynxyuu u cpaguxu
['paduk kommnosunuu QyHkuuid. I'eomerpuueckue oOpas3bl ypaBHEHH U HEPaBEHCTB
Ha KOOPJAMHATHOM MJIOCKOCTH.
Tpuronomerpuyeckne (yHKIHMH, UX CBOWcTBa M Tpaduku. ['padudeckne MeTomb
pelIeHys ypaBHEHU U HEpAaBEHCTB. ['paduueckrie MeTo bl pelieH s 3a/1a4 C IapaMeTpaMu.
Hcnonb3oBanue rpadukoB GyHKIMHA Ul UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUX y4eOHBIX MPEAMETOB U peaIbHON KU3HU.

3.4.19 Hauana mamemamuueckozo ananusa

[lpumeHeHHe TPOM3BOMHOW K UCCIEAOBAaHHIO (DYHKIMH HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHne HauboIbIlero 1 HauMEHbIIEro 3HAUeHUH HEeTIPEPhIBHOW (YHKIIHH
Ha OTpE3KE.

[Ipumenenue MpPOM3BOJHON TSI HAXOXKACHHUS HAWIYUIIETO PEIICHHsS B MPUKIIATHBIX
3a/1a4ax, AJs ONpeAeNieHUs CKOPOCTH W YCKOPEHHs IMpoliecca, 3aJaHHOrO (GopMynol wiu
rpaduKoM.

[TepBooOpa3znas, OCHOBHOE CBOMCTBO epBOOOPa3HBIX. [TepBooOpazubie
aneMeHTapHbIX pyHKuui. [IpaBuna HaXokIeHUS TEPBOOOPA3HBIX.

WNurerpan. ['eoMerpuueckuid CMBICT HHTErpaja. BpluuciaeHne onpeacsaeéHHOro
uHTerpana no ¢popmyne Hetorona — Jleitoumil.

[IpumeHeHre WHTerpana AN HAXOXKACHUS IUIOMAAed MIOCKuX GUryp u o0bEMOB
T€OMETPUYECKUX TEN.

[Tpumepst peneHuin b depeHIanTbHbIX YpaBHEHUM. Maremarnueckoe
MOJIETTUPOBAHUE PEANBbHBIX MPOIIECCOB C MOMOIIBI0 UG depeHIINaTbHBIX YPAaBHEHHI.

3.5 TEMATHYECKOE ILIAHUPOBAHHME YYEBHOI'O KYPCA (IO TOJAM
OBYUYEHUSI)

10 kaace

140 gacoB

Ha3Banmue pazgena |OcHOBHOe coep:KaHue
(TemMblI) paznesa (TeMbl) OcHOBHBIE BHABI JeSITEJILHOCTH
(KOJIM4€eCTBO YaCOB) o0yuyarumuxcs




IMHOKEeCTBO
MeHCTBUTENbHBIX
qHCeI.
MHOTro4JIeHbl.
PanmoHa bHbBIE
YPABHEHUS U
HepaBeHCTBA.
CucreMbl
VIMHeHHBIX
ypaBHeHHi (28 4)

MHO0KECTBO, OTIEpalluX HaJ
MHO>KECTBAMH M UX CBOICTBA.
/Tuarpammsl Ditiepa — Benna.
[IpuMeHeHue TEOPETUKO-
MHO>KECTBEHHOTO ammapaTa Jis
[perIeHus

3anay.

PannonanpHbIC YUCHA.
OOBIKHOBEHHBIE U JECATUYHEIE
npodu,

MPOIEHTHI, OECKOHEUHBIC
MePUOTUIECKUE TPOOH.
[IpumeHeHue

ITpoOe 1 MPOIICHTOB JIJIs
[peIIeH s MPUKIIAIHBIX 3a7a4.
JleficTBUTEIIbHBIC YUCIIA.
PanmonanbHbIe U
HMppalOHATIbHBIC

uucia. ApupmMernaeckre
ornepanuu ¢ JeUCTBUTEIbHBIMU
yuciaaMud. MoayJib
IMEeHCTBUTEIBHOTO

uMcIa U €ero CBOMCTBA.
[TpuOnmxEHHBIE BEIYUCIICHHS,
MpaBwiia

OKPYTJICHUS, TPUKUIKA 1
OIICHKA pe3ylbTara
BBIYMCIICHUM.

(OCHOBHBIE METO/IbI PEIICHUS
LIEJIBIX U JAPOOHO-
paInOHAILHBIX

YpaBHEHUI 1 HEPABEHCTB.
MHOro4JIeHbI OT OJIHOMI
rnepemMeHHoi. [lenexnue
MHOTOWICHA Ha MHOTOWIEH C
octatkoM. Teopema besy.
MHOTOWICHHI C IETBIMU
koddunmentamu Teopema
Buera.

Penienue cucrem JIMHEHMHBIX
ypaBHeHUIH. MaTpulia CUCTEMBI
IMUHENHBIX YpPaBHEHUM.
Ornpeaenurenab MaTPULIBI 2X2,
€ro reOMETPUYECKUI CMBICIT U
CBOMCTRBA; BRIYMCIICHHUE €O
3HAUCHUS; IPUMECHEHUE
OTIPEICTTUTEIIS TSl PEIICHIS
CHCTEMBI JIMHEHHBIX YPaBHEHUM.
PerieHue npuKIIaIHbIX 3a/1a4 C
[MOMOILIBIO CUCTEMBbI JIMHEUHBIX
ypaBHEHUH

Mcno/b30BaTh TEOPETHKO-MHOKECTBEHHbIIH
anmapaT sl OMUCAHUA XOa PEeIIeHUs
MaTeMaTHUYECKUX 33]1a4, a TAK)KE pealbHbIX
[MPOLIECCOB U SIBJIEHUMU.

OnepupoBaTh NOHATUSIMH: PAIMOHATHFHOE
MUCII0, OECKOHEUHAS TTePUOTINIECKast IPOOb,
[IPOLIEHTHI; UPPAIIOHAIIBHOE U AEHCTBUTEIIBHOE
MMCII0; MOAYJb JIEHCTBUTEIBHOIO YHCIA;
HCI0JIL30BaTh 3TH TOHATHS TIPH MPOBEIEHUN
paccyKJIeHUI U J0Ka3aTeIbCTB, MPUMEHATh
IMpoOu 1 MPOLEHTHI TSI PELICHUS TPUKIIAIHBIX
Bajia4 U3 pa3IMuHbIX OTpaciel 3HaHUN 1
[peabHON KU3HHU.

M cnonb30BaTh NPUOIIKEHHBIC BEIYUCIICHNS,
[TpaBmIIa OKPYTICHUS, TPUKHUJIKY H OIICHKY
[pe3yabTaTa BEIYHCICHAN.

[IpuMeHATH pa3IUYHbIE METO/BI PEIICHHUS
[PalOHAJIbHBIX U IlpO6HO-paLII/IOHaHI>HBIX
YpaBHEHUI; a TaK)Ke METO/I MHTEPBAJIOB IS
[PCHICHUA HCPABCHCTB.

OnepupoBaTh NOHATUSAMM MHOTOWIEH OT
OIHOM IEPEMEHHOM, €r0 KOPHU; NPUMEHATH
mesieHne MHOTOW/IeHa Ha MHOTOUICH C OCTaTKOM,
reopeMy be3y u teopemy Buera s perienus
Bamad.

OnepupoBaTb NOHITUSIMU: CUCTEMA JIMHEHHBIX
ypaBHCHHfI, MaTpula, onpeacaInTeib MaTPUIIbI.
[Mcmob30BaTh CBOMCTBA ONpeaeuTess 2 X 2
IMUTST BRIYHCIICHHS €r0 3HAYCHUS, IPUMEHSATH
OTIpEACTUTEIH JUISl PEIIeHUS] CUCTEMBI JIMHEWHBIX
ypaBHEHUH.

Moae1upoBaTh peasibHbIe CUTYAIHH C
[TOMOIIIHIO CHCTEMBI JTMHEWHBIX YPaBHEHHH,
HCCJIeA0BATH TTOCTPOSHHBIE MOJIENN C ITOMOIIBIO
MaTpUIl U ONpe/ieNuTeNIel, HHTepIpeTHPOBATh
[TOJTy4Ye€HHBIN Pe3yibTar.




DyHKINU

u rpaguku.
CrenenHas
byuxumns

C 1eJIbIM
nmoxa3arejieM (12 4)

DyHKIHSA, CTIOCOOBI 3aTaHUS

¢yaknnn. Bzaumuo 0OpaTHbBIE

bynkmu. Komnosurms
¢dbynkuuii. ['paduk dyHkumm.
DJIeMEHTapHBIC
npeoOpa3oBaHus TpaUKOB
(byHKLUI.

O0nacTh OnpeaeeHus 1

MHO>KECTBO 3HAYCHHUH (DYHKITHH.

Hynu ¢ynkuuu. [Ipomexxytkn
3HAKOIIOCTOSIHCTBA. UETHBIE U
HEYETHBIC (DYHKITHH.
[leprognueckue QyHKINH.
[IpoMexyTKH MOHOTOHHOCTH
(byHkuun. MakcuMyMsl 1
MUHUMYMBI (DYHKLIHH.
HauOonbiniee 1 HauMeHbIIIEE
3HaueHue (PyHKIMU Ha
MIPOMEXKYTKE.

UInHeliHas1, kBagpaTU4Has U
IMpoOHO-TMHEHHAS QYHKIHH.

3J'ICM6HT3pH0€ HCCIICIOBAHUEC U

MOCTPOCHUE TPAPUKOB ITUX
(byHKLUI.

CTerneHb ¢ IeIbIM IT0Ka3aTeIeM.

braom Herotona.
CrenieHHast QyHKIHS C
HATypaJbHBIM U LEIBIM
moka3areiieM. E€ cBoiicTBa 1

rpaduk

OnepupoBaTh NOHATUAMM: (QYHKIHS, CIIOCOOBI
BagaHus QYHKIMN; B3aUMHO OOpaTHBIE
(yHKUINHU, KOMIO3UIHS (QYHKIUH, rpaduK
(yHKIMH, 001aCTh ONPEICTICHUS] U MHOXKECTBO
BHaYeHUH (PyHKIINHU, HyTH (QYHKIAH,
[IPOPMEKYTKH 3HAKOIIOCTOSIHCTBA; JIMHEHHAs,
[KBaJpaTU4Has, [pOOHO-TMHEHHAS 1 CTeTIeHHA
(dbyHKINU.

BbINOJIHATD 31€MeHTapHbIe IpeoOpa3oBaHus
rpaduKoB HyHKIUH.

3HATb M YMETb JOKA3bLIBATH YETHOCTD WU
HE4ETHOCTH (DYHKLNH, IEPUOJUUHOCTD
(yHKLINHY, HAXOAUTBH IPOMEXYTKH
MOHOTOHHOCTHU (DYHKIIUH, MAKCUMYMBI U
MAHUMYMBI (DYHKIINH, HANOOJIbIIIee 1
HaMEHbIIIee 3HaYeHnEe PyHKIMH Ha
MPOMEXKYTKE.

DopMyJIMPOBATH U WJIIOCTPUPOBATH
rpa¢guyecKu CBOMCTBA JTMHEHHOM,
KBaJIpaTUYHOM, IPOOHO-JIMHEHHON U CTENICHHON
(yHKINH.

Bpipa:kaTh (hopMyJIaMHU 3aBUCUMOCTH MEXKIY
BETMYMHAMM.

3HaTh onpeeeHue U CBOICTBA CTEIICHHU C
LIEJIBIM [TOKA3aTeNIeM; MIOAXOASIIYI0 hopMy
BarucH ACHCTBUTENbHBIX YMCEN ISl PEIICHUS
MPaKTUYECKUX 33734 U TPE/ICTABICHUS JaHHBIX.

ApudmeTndeckuii |ApupmMeTHiecKuii KOpeHb DopMyJIHPOBATH, 3AIIUCHIBATHL B
KOpeHb N-0i HaTypaJIbHOW CTENIEHH U €T0 CHMBOJIMYECKOIl (popMe U HCII0NIb30BATh
CTeleHu. CBOICTBA. CBOICTBA KOPHsI N-0i1 CTENEHU IS
HppamnonaabHbie [[I[peoOpa3oBaHus YUCIOBBIX MpeoOpazoBaHMs BBIPAKEHHI
YpPaBHeHUs! BBIpaXEHUH, COJIepKaIInX HaxoauTh pemieHus ppanroHalIbHbIX
(18 u) CTEIIEHU U KOPHHU. [YPaBHEHU C TOMOILbIO PABHOCUIBHBIX
HppanuoHaibHbIE YPABHEHUS. [IEPEXOI0B MU OCYILECTBIIAS IPOBEPKY KOPHEM.
OcHoBHBIE MeTO/IbI petieHrst  (CTpPouTh rpaduk QyHKIMKA KOPHS N-0i CTeeHH
MppaLrOHATbHBIX YPAaBHEHUH. [KaK 00- paTHOH i GYyHKLUH CTETICHH C
PaBHOCHUIIBHBIE TIEPEXOBI B HaTypaJIbHBIM ITOKa3aTeJIeM
[pEIIEHNH UPPALMOHATIBHBIX
YpaBHEHUI .
CBoiicTBa 1 rpaduK KOpHS N-0i
CTeTNIeHN KaK (pyHKIINU
00paTHO¥ CTereHn ¢
HaTypaJbHBIM MTOKa3aTeNIeM.
IMoxka3aTeabHast CreneHs ¢ paloHaJIbEHBIM @DopMyJIMPOBATH ONpeaeIeHHe CTEIIEHH C
pynxuus. [oKas3aTesleM U €€ CBOMCTBA. [PAallMOHAJIBHBIM I10KA3aTEIIEM.
IMokasatenbnbie  [[lokazatenbHas QyHKIUs, € [BBIMONHATH MpeoOpa3oBaHMs YHUCITOBBIX
YPaBHeHUs! CBOICTBaA U rpaduK. BBIPAYKEHHI, COJIEPHKAIINUX CTENEHH C
(10 9) Vcnionb3oBanue rpaduka pallMOHAJIBHBIM IToKa3aTesneM. Mcmosb30BaTh

(byHKIMY [UIs peIeHns
YPAaBHEHHUI.

[Toxa3arenbHble YpaBHEHHUS.
(OCHOBHBIE METO/Ibl PELIECHHS

[10Ka3aTeJIbHbIX YPABHEHUI

nuppoBbIe pecypchl i OCTPOSHUS rpaduka

[TOKa3aTeIbHON (PYHKIINU U U3YYEHUS e

CBOICTB.

HaxoauTh penieHust oKa3aTeIbHBIX
paBHEHU




Jlorapugmuyeckas
byHxums.
Jlorapugmuyeckue
ypaBHeHus (18 1)

Ulorapudm uncna. CBolicTBa
imorapudma. JlecsITHaHbIC 1
HaTypaJlbHBIC JIOTAPUPMBI.
[IpeoOpazoBaHUE BEIPAKCHHUIA,
Ccomep KaIIiX JTOTapu(pMEL.
Ulorapumugeckast pyHKIms, eé
CBOICTBa U rpaduK.
Vcnionb3oBanue rpaduka

(O YHKITUH TS pEeTIeHUs
YpaBHEHUH.
Ulorapudmudeckre ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHUS
lmorapuMUYeCKUX ypaBHEHHIA.
PaBHOCHIIbHBIE TIEPEXOIbI B
[pEIIeHNH JTOTapU(PMHIIECKIX
lypaBHEHUI

/laBaThb onpeaeseHne Jorapudma 4ncia;
NEeCATUYHOrO U HAaTYpaJIbHOro jJorapudma.

M cnoab30BaTh CBOWCTBA JTOTapu()MOB ISt
mpeoOpa3oBaHust JOrapu(hMUIECKUX
BBIPAYKEHU.

Ctpourts rpaduk morapudmMuiaeckort GyHKIHHA
[KaK 0OpaTHOM K MOKa3aTebHOW M UCTIONIb30BaTh
cBOMCTBa JorapudMuueckoi GyHKIUH IS
peLeHus 3a1a4.

IHaxoauThb pereHus JorapupmMIuuecKux
[YPaBHEHHUI C MOMOIIbI0 PABHOCHIIBHBIX
[EPEeX0A0B UM OCYLLECTBIISSI IPOBEPKY KOPHEH

Tpuronomerpuyeck|/CHHYyC, KOCUHYC, TAH[€HC U /laBaTh onpe/ejieHUs CUHYyca, KOCHHYCa,
Me BHIPA:KEHUsI U [KOTAHTEHC YHUCIIOBOTIO TaHr€HCa M KOTAHTE€HCa YHCIOBOr0 apryMeHTa; a
YPaBHeHUsI aprymeHnra. ApKCHHYC, TaKXKe apKCUHYCa, ApPKKOCHHYCA U apKTaHI'€HCa
(22 v) APKKOCHHYC Y ApKTaHI'€HC quCIa.
YHCIOBOI'O apTyMEHTAa. [IpuMeHATH OCHOBHBIE TPUTOHOMETPUUYECKUE
Tpuronomerpuueckast (hopmynbl 11 IpeoOpa3oBaHuUs
OKPY>KHOCTb, OTIpEe/ICHHE TPUTOHOMETPUUECKUX BBIPAKECHUH.
TpuroHoMeTpudeckux GyHkiui [[IpumMeHsaTs GOpMyIIBI TPUTOHOMETPUH IS
YHCJIOBOI'O aprymMeHTa. [PCUICHMA OCHOBHBIX THIIOB
OCHOBHBIE TPUTOHOMETPUUYECKUX YPABHEHU
TPUTOHOMETpPUYECKHE
(hopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BbIpakeHUN. Pemenue
TPUTOHOMETPUUIECKHX
lypaBHEHUI
IMocaenoBaTenbHoc [[locienoBarenbHOCTH, CIOCOOB! (OMEePHPOBATH MOHATHSIMH:
TH 3a1aHKs TIOCIIeIOBATEIbHOCTEH [[TOCIIeI0BATENbHOCTD, CIIOCOOBI 3aJaHuUs

u nporpeccuu (10 4v)

MeTo1 MaTeMaTHUYECKOMN
MHIYKUUU. MOHOTOHHBIE U
OrpaHUYECHHbIC
rocieoBaTenbHocTu. ctopust
aHaM3a OECKOHEYHO MAaJIbIX.
IApudmeTraecKas u
FEOMETPUYECKas TPOTPECCHM.
beckoHeuHo yObIBaroIas
FEOMETPUYECKAs TPOrPECCHUS.
CymMa OECKOHEUHO
YOBIBAIOIIICH TEOMETPUICCKOM
nporpeccun. JIMHEHHBIN 1
SKCIIOHEHIUATBHBIA POCT.
Hucmo .

DopMya CI0KHBIX IIPOLICHTOB.
M cnonb3oBaHue Iporpeccun
ITJ1sT peTeHusT peabHbIX 3a/1a4
MPUKIATHOTO XapaKTepa

10CJIeI0BAaTEIbHOCTEH; MOHOTOHHBIE U
OrpaHUYEHHBIC M10CIIEJ0BATENLHOCTH;
Hcce10BaTh M0CIeI0BATEIbHOCTH Ha
MOHOTOHHOCTb M OTPaHHUYEHHOCTb.

[Mosy4yaTh npeacTaBjieHHe 00 OCHOBHBIX HAEAX
aHaM3a 0ECKOHEYHO MaJIbIX.

/laBaTh onpeneseHne apupMeTHIECKON 1
FEOMETPUYECKOH IIPOIPECCUM.

/loka3pIBaTh CBOWCTBA apu(hMETHIECKON 1
reOMETPUUYECKON MPOrPECCUH, HAXOIUTh CYMMY
YJIEHOB TIPOTPECCHH, & TAKKE CYMMY YICHOB
0ECKOHEYHO YOBIBAIOILECH reOMEeTPUIECKOI
[IPOrPecCu.

M cmoab30BaTh MPOrPECCHU IS PEIICHUS 3a1a4
[TPHUKIIJIHOTO XapaKTep.

[puMeHsTH GOPMYITY CIOKHBIX IPOLEHTOB ISt
pELIeHU 3a1a4 U3 pealbHON IPAKTUKH




HenpepbiBHbIE HenpepsiBHbIe QyHKIMY 1 X [OnepupoBaTh MOHATHAMHU: (YHKIUS
(yHkum. cBolicTBa. Touka pa3psbiBa. HEMpephIBHAA HA OTPE3KE, TOUKA pa3phiBa
IponsBoanas IACUMIITOTHI TPaUKOB (byHKIMH, acUMIITOTa rpaduKa QyHKIHH.
(20 v) ¢ynkuuii. CoiictBa pyHknuii |[[IpuMeHsITH CBOWCTBA HEPEPBHIBHBIX (PYHKIIMIH
HEIPEPBIBHBIX HA OTPE3KE. 1Sl pelueHus 3a1a4.
Metoa UHTEPBAJIOB IS OnepupoBaTh NOHSITUSIMU: [IEPBAsI U BTOPAst
[peIIeHNs] HEPaBEHCTB. [MPOM3BOIHBIC PYHKIIUW; TOHUMATh (PU3UUECKUN
[IpruMmeHeHNE CBOWCTB 1 TEOMETPUYECKUI CMBICH MPOU3BOAHOM;
HENPEPBIBHBIX (DYHKIIWH /UII  BaluChIBaTh YPaBHEHHE KacaTeIbHOM.
pemienus 3anad. [lepBas u BbIYUCIATH TPOU3BOIHBIC CYMMBI,
BTOpAast POU3BOIHbIC (DYHKITUH. [IPOU3BEICHHUS, YACTHOTO U CJIOKHOU (DyHKITHH.
Omnpenenenne, reoMmerprdeckuii |M3y4aTh TPOU3BOIHBIC AIEMEHTAPHBIX
1 (hU3UIeCcKuit (hyHKITHIA.
CMBICIT ITPOU3BOTHOM. M cmoib30BaTh reOMETPUUSCKUHN 1 (PU3HUSCKUN
'YpaBHEHHE KacaTeIbHON K CMBICIT
rpaduKy GyHKITHH. MTPOM3BOAHON TSI pEIICHUS 3a71a4
[Tpon3BoaHBIE 2JIEMEHTAPHBIX
¢dbynkuuii. [IpousBognas
CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIIO3UIIUN
(yHKIHI
IloBTOpEHME, OCHOBHBIE OHATHS Kypca [IpuMeHATH OCHOBHBIC TIOHSATHUS Kypca alnreOphl
0000111eH1E, areOpbl U Haval M HAYaJl MATEMaTHIECKOTO aHa/Iu3a s
CHCTEeMATH3alMusl  [MaTeMaTHYeCKOTO PEIICHUS 3a/7a4 W3 PeaIbHOM JKU3HU U IPYTUX
3HAHUI ananm3a 10 kimacca, 0000MIeHNE [IIKOIBHBIX TPEIMETOB
(2 9) W CUCTEMAaTH3alus 3HAaHUM
11 KJ1ace
140 4yacoB

Ha3zpanue paszjaena
(TeMbI)
(KOJIMYeCTBO YACOB)

OcHoOBHOE cofepKkaHne
pa3nesia (TeMbl)

OcHOBHbBbIE BHUABbI J€ATECIBHOCTH Oﬁy‘lalOIIII/IXCﬂ




HcciaenoBanme
pyHKumi ¢
IOMOILIBL IO
MPOU3BOIHOM
(24 4)

[TpuMeHeHne Mponu3BOTHON
K MCCIICOBAHUIO (QYHKITAN
Ha MOHOTOHHOCTbH H
BKCTpeMyMbl. Haxoxxaenne
HAUOOJBIIETO U
HAaUMEHBIIIET0 3HAYCHUS
HENPepPBIBHOM (DyHKIIMU Ha
OTpE3Ke.

[TprmeHeHre MPOU3BOIHON
IJTsT HAX 0K ICHUST
HAMTYYIIETO PeIIeHNs B
MPUKIIATHBIX 3a/1a9ax, IS
oTIpeieNIeHIs] CKOPOCTH H
[YCKOpEHHS mpolecca,
BamanHOTO (hOPMYIIOH HITH
rpaduKoOM.

Kommozunust GyHKIUH.
["eomeTpudeckne o0opassl
YpaBHEHUI 1 HEPABEHCTB
Ha KOOPJAMHATHOU
MIOCKOCTH

CTpouts rpaduk KOMITO3UIMH (PYHKITUI ¢ TOMOIIIBIO
SIIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB
KOMITO3HLIMH.

CTpouTh reoMeTpudYecKue 00pa3bl ypaBHCHUH U
HEPABEHCTB HA KOOPJAMHATHON MJIOCKOCTH.
Hcnosib30BaTh NPOU3BOAHYIO JIJIS1 UCCIIETOBAHUS
(DYHKITMH HA MOHOTOHHOCTh M SKCTPEMYMBIL;
HAXOMTh HAaUOOJIbIIICC U HAMMCHBIIICE 3HAYCHHUSI
(hyHKITH HEPEPBHIBHOM Ha OTpPe3Ke; CTPOUTH
rpaduku QyHKIUI HA OCHOBAaHHUH MTPOBEIAEHHOTO
MCCIIETOBAHHUA .

Hcnosib30BaTh NPOU3BOAHYIO JIJIS1 HAXO0XKICHUS
HaWIy4ylIero peleHusl B IPUKIAIHbIX, B TOM YHCIIE
COIMAIbHO-D)KOHOMUYECKHX, 3a7a4ax, s
OIpelIETICHUS] CKOPOCTH U YCKOPEHUS IIpoLecca,
3agaHHOTO (hOPMYITON MK TpaduKoM.

I[MonyyaTh npeacTaBjieHUe O IPUMCHCHUH
[MPOU3BOIHOW B Pa3JIMUHBIX OTPACIISIX 3HAHUI

[lepBooOpa3nas u

[TepBooOpa3Hasi, OCHOBHOE

OHepHpOBaTI) NOHATUAMM HepBoo6pa3Ha;1 n

(16 4)

YpaBHEHHUI C TOMOUIBIO

HHTErpaji CBOWCTBO TIEpBOOOPA3HEIX. OIpeaenéHHblii nHTerpan. Haxoauthb nepBooOpasHbie
(12 u) [lepBooOpazHbIe DIIEMEHTApHBIX (YHKIMHA U BBIYUCIIATH HHTETPA 110
QJleMeHTapHbIX QyHKIMA. |[popmyie HeioTona — JleliOHuma.
[TpaBuiia HaXOXKJIAECHUS HaxoauTsp 1iomia iy miockux Guryp u o0bEMbI TEJ C
MEepBOOOPa3HbBIX. MOMOIIIBIO ONPEEIIEHHOTO HHTETpaa.
WuTerpai. 3HAKOMHTBCS C MATEMATHIECKUM MOJAETUPOBAaHUEM
['eomeTpruyecknii CMbICT  [Ha IpUMepe TUGPepeHIInATBEHBIX YPaBHEHUH.
uHTerpana. Beruncnenne  |[losryyaTh mpeacTaBlieHHe O 3HAYEHUN BBEJCHHUS
ONpeAeNEHHOr0 UHTErpaja [MOHITHS UHTErpajla B pa3BUTUN MaTeMaTUKN
no ¢popmyne HeroTona —
UleitOnmLA.
[ IpumeHeHune nHTErpana
IJ1s1 HAXOXKIEHUS
TUTOIA/ICH TIIOCKUX GUTYP
1 00bEMOB
rEOMETPUYECKHX Tell.
[Ipumeps! pereHni
g hepeHInanbHbIX
YpaBHEHUIA.
Matemarnueckoe
MOJIEJTMPOBAHHE PEATbHBIX
[IPOLIECCOB € TIOMOLLBIO
Mg pepeHInanbHbIX
ypaBHEHUH
I'paduxu Tpuronomerpruyeckre Hcnonb3oBaTh HUGPOBBIE pecypehl Ui
TPUTOHOMETPUYecK (PYHKIIMH, X CBOMCTBA M |[TOCTPOCHHUS TPaUKOB TPUTOHOMETPHUUECKUX
X QyHKIMH. rpaduKy. (YHKLIMH 1 U3YYEHUS] UX CBOMCTB.
Tpuronomerpuyeck/OT60p KOpHEH Pemath TpUroHOMETpUYECKUE YPABHEHUS U
e HepaBeHCTBA TPUTOHOMETPUYECKUX OCYILIECTBIISITH OTOOP KOPHEH ¢ IOMOLIBIO

TpI/Il"OHOMeTpI/I‘leCKOﬁ OKPY>XHOCTHU.




TPUTOHOMETPUYECKON I[puMeHATH GOPMYIIBI TPUTOHOMETPHH ISl PEILICHUS
OKPYKHOCTH. OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX HEPABEHCTB.
Pemenune Hcnoab3oBaTh HU(POBBIE pecypChl UL
TPUTOHOMETPUYECKUX MOCTPOCHUS M UCCIIeIOBaHuUs rpauKoB PyHKIHIHA
HEPABEHCTB
HppanuoHanbHbie, (OCHOBHBIE METOIBI IIpuMeHATH CBOICTBA MMOKA3aTENbHOU U
nokaszarejbHble U [PEIICHHS MOKAa3aTeNbHBIX U fIorapudMuieckoil GyHKINH K PEIICHHIO
iorapugmMudeckue [TorapuGMUIECKUX MOKAa3aTelIbHBIX U JIOTapu(MUUECKIX HEPABEHCTB.
HepaBeHCTBA HEPABEHCTB. 000cHOBAaTH PABHOCWIBHOCTh EPEXOJIOB.
(24 v) OCHOBHBIE METO/IbI Pemate upparmonaabHble 1 KOMOMHUPOBAHHBIE
peIIeHns] UppallOHABHBIX[HEPAaBEHCTBA, C IIOMOIIBI0 PABHOCHIIBHBIX TIEPEX0I0B.
HEpPABEHCTB. Hcnosib30BaTh rpaguIecKue METOIBI U CBOHCTBA
['paduueckre METObI BXOZSILLUX B YPaBHECHHUE WM HEPABEHCTBO (DYHKIIMH
[periexHus 11 peleHus 3a1a4u
MppalOHAIbHbIX,
MMOKAa3aTENbHBIX U
lmorapuMUIECKIX
YpaBHEHUH U HEPABEHCTB
KommuiekcHbie KomruiekcHble yncna. OnepupoBaTh MOHATHAMM: KOMIJIEKCHOE YHCIIO U
yHCIa IAnrebpanyeckas u MHOKECTBO KOMILUIEKCHBIX YUCEN.
(10 u) TPUTOHOMETPUYECKAS IMpencraB/jasiTh KOMIUIEKCHBIE YMCIIA B
(bopMBI 3anucu anreOpanvyeckoi 1 TPUrOHOMETPUIECKOH opme.
KOMIUIEKCHOTO YHCIIA. BbinosiHsATh apudMeTHYECKHE ONepaliy ¢ HUMH.
IApudmeTraecKue MN300paxkaTh KOMIUIEKCHBIC YMCJIa HA KOOPJUHATHOM
oTeparum ¢ MJIOCKOCTH.
KOMILICKCHBIMH unciiamu. [[IpumensaTs Gopmyny MyaBpa u noiay4aTh
N3ob6paxenne [PEACTABICHUE O KOPHAX N-0i CTENECHHU U3
KOMIUIEKCHBIX YHCEI Ha  [KOMIUIEKCHOT'O YHCIIa
KOOPJMHATHOM MJIOCKOCTH. 3HAKOMHUTBCS C IPUMEpaMy IPUMEHEHUs
Dopmyna Myaspa. KopHu |[KOMIUIEKCHBIX YHCEN JUISI PEIIEHUS T€OMETPUUECKIX
N-0ii CTETIeH! U3 W QU3MUECKUX 3a/1a4
KOMIUIEKCHOTO YHCIIa.
[IpumeHeHue
KOMIUIEKCHBIX YHCEN JUIs
pereHnst PU3NUECKUX 1
reOMETPUYECKUX 3a7a4
Harypanbuble wu [HarypanbHble U LEbIE OnepupoBaTh NMOHATHUSIMH: HATYPaJIbHOE U LIET0E
HeJible Yucsaa yrcna. [Ipumenenne YHCII0, MHOYKECTBO HATYPAJIbHBIX U LENIbIX YHCE.
(10 v) MPU3HAKOB JIeJu- MOCTH  [Mcmosib30BaTh MPU3HAKHU JIETUMOCTH LIEIbIX YHUCET;
uensix yucen, HO u octatku o Mmoaymo; HOJl n HOK HaTypanbHBIX
HOK, ocTaTkoB 110 Yyucel; anropuT™ EBKIMIA U1 pelieHus 3a/1ad.
MOJTyJIIO, aNTOpUTMa 3anuchbIBaTh HATYpaJbHBIE YHCIA B PA3IMYHBIX
EBknuaa 1uist perenus MO3UIMOHHBIX CHCTEMaX CUUCIIEHMS
Bajiad B LIEJIBIX YMCIaxX
Cucrembl Cucrema 1 COBOKYITHOCTh |(OnIepUpOBaTh MOHATUSIMH: CHCTEMa U
pPalHOHANBHBIX,  [yPaBHCHUI. COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB; PEIICHNE
HPPANMOHAIBHBIX |PaBHOCWIBHBIE CUCTEMBI M [CHCTEMBI MJIM COBOKYITHOCTH; PABHOCHJIbHBIE
MOKA3aTeJbHBIX U [CHCTEMBI-CIICJICTBUS. CHCTEMBI ¥ CHCTEMBI-CIIE/ICTBUSI.
iorapugmuueckux (OCHOBHBIE METOIBI HaxoauTh peiieHyst CHCTEM U COBOKYITHOCTEH LIENBIX
YPABHEHUIA [pEIIEHUs] CUCTEM U [pallOHAIBHBIX, UPPALIMOHAIIBHBIX, TOKA3aTEIbHBIX U
(12 u) COBOKYITHOCTEHN norapuMUIECKUX YpaBHEHUI 1 HEPABEHCTB.
[PaLlMOHAJIBHBIX, IIpuMeHsATh crCTEMbl YPaBHEHUH K PELLIEHUIO
MppalOHAIbHBIX, TEKCTOBBIX 3a/1a4 U3 pa3IMYHbIX 00JacTell 3HaHUH 1
MOKa3aTEeJIbHBIX U [pEaJIbHOM KU3HU; HHTEPIPETHPOBATH IIOJyUYEHHbBIE
morapuMuIecKux [peIIeHusl.
ypaBHEHUI. HNcnosb3oBaTh M(POBbIE pecypehl




[IpumeHeHue ypaBHEHNH,
CHCTEM U HEPaBEHCTB K
[PELLICHUIO MAaTEMaTHYECKUX
3aj1a4 1 3a7a4 U3
Pa3TMIHBIX 00IacTeH
HayK{ U peajibHOM KHU3HH,

MHTEpHpeTalus
MOJIYYCHHBIX PE3yIbTaTOB

3agaun [ParinoHanbHele, BrioupaTh crioco0 pereHus parinoHaIbHBIX,

c napamerpamu (16 mppanHOHAIBHBIE, HppaloOHaIbHbIX, TOKA3aTEeJIbHBIX,

) MOKa3aTelbHEIC, lorapuMUYECKUX U TPUTOHOMETPUICCKUX
morapuMudecKue u YpaBHEHHUH ¥ HEPABEHCTB, COJEPKAIINX MOIYIIN U
TPUTOHOMETPUUIECKHE MmapaMeTphl.

ypaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C ITapaMeTpPaMH.
[Toctpoenue u
MCClIeTOBaHNE
MaTeMaTUYECKUX MOJieei
[peaNbHBIX CUTyalUi C
[MOMOILbIO YPAaBHECHUN,
CHUCTEM ypaBHEHUH U
HEPABEHCTB C MMapamMeTpamMy

IpumenaTs rpaduyeckre 1 aHATUTUIECKUE METOBI
ISl pelIeHus] ypaBHEHUI U HEPABEHCTB ¢
napaMeTpaMmy, a TaKkKe HCCileqoBaHue QyHKUIUI
METOZaMU MaTeMaTUYECKOr0 aHaIM3a.

CTpouTh M HCCIeI0BATH MaTEMATUYECKUE MOIETTH
[peabHBIX CUTYalUld ¢ TOMOIIbI YpPAaBHECHUN,
HEPaBEHCTB U CUCTEM C ITapaMeTpaMu

IloBTOpEHME,
0000IIEeHne,
cucTeMaTU3anmsi
BHAHMI

(16 1)

OCHOBHBIC TIOHATHS U
METOJTBI Kypca, 00001IeHne
1 CUCTEMaTH3aIys 3HaHUH

MoaeupoBaTh peaabHble CUTYallUU Ha S3bIKE
anreOpbl, COCTABJSTD BHIPAKEHUSI, YPABHEHHUS,
HEPaBEHCTBA U X CHCTEMBI IO YCIOBHIO 33/1a4H,
HCC/1e10BATh IOCTPOCHHbBIE MOJEIIH €
MCIIOJIb30BAaHMEM arapaTa anreopsl,
HHTEPNPETHPOBATH MOJYYEHHBIA Pe3ysbTar.
IMpuMeHdaTH QYHKIUH 1JIs1 MOACTHPOBAHUS U
MCCIIEIOBAHUS pealIbHBIX MPOLIECCOB.

Pemath npukiaaHele 3a1a4, B TOM YUCIIE
COLMANILHO- SKOHOMHYECKOTO M (PU3NIECKOTO
XxapakTepa, CpeJCcTBaMH alreOpbl 1 MAaTEMaTHYECKOTO
aHa/IM3a




4 PABOYASA HPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPUS»

41 HNEJA U3YYEHUS YYEBHOI'O KYPCA

['eomerpus sBiIsieTCSI OJHUM M3 0a30BbIX KypCOB Ha YPOBHE CpejA- HEro oOLIero
oOpa3oBaHusi, Tak Kak  o0ecrneynBaeT  BO3MOXKHOCTh  HM3y4YCHHUS  JIUCIHILIUH
€CTECTBCHHOHAYYHOM HAIpPaBIECHHOCTH M IPEIMETOB I'yMaHuUTapHoOro mnukna llockonbky
JIOTHYECKOE MBIIICHHE, (popMupyemMoe Mpu U3y4yeHHH OO0YJarOIIUMUCS MOHSATHHHBIX OCHOB
TEOMETPHH, NPU J0KA3ATEIbCTBE TEOPEM U ITOCTPOCHHUM LIETIOYKH JIOTMYECKHUX YTBEP KICHUMN
IPU PEIIEHUU TEeOMETPUUYECKUX 3a]ady, YMEHHWE BBIIBUraTh M ONPOBEPraTb TIUIIOTE3bI
HEIIOCPEICTBEHHO MCIIONB3YIOTCSI NP PEUICHWM 3alad €CTECTBEHHOHAYYHOIO IMKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ad .

Ilenp ocBoeHMs mporpammsl yueOHOro kypca «l'eomeTpus» Ha yriayOlE€HHOM ypoBHE
— pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEHN 00y4aroIMXCs MpU U3YYEHUU T€OMETPUH, KaK
COCTaBJIAIOLIEH MpeaMeTHONW obnactu «Marematuka M MH(QOpPMaTHKa» yepe3 obecrieyeHue
BO3MO>KHOCTH IIPUOOPETEHHSI U UCIOJb30BaHUs 0ojiee TIyOOKUX T€OMETPUUYECKUX 3HAHUU U
JeHcTBUH, CrieNU(pUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEUIHOTO NPO(ecCHOHATbHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[IpuoputeTHbIMM  3aJjayaMud  Kypca TIE€OMETpUM Ha  yriIyOlEHHOM  ypOBHE,
paclIMPSAIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCA:

6 pacmMpeHue IpEACTaBIEHUS O IeOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYphl U
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

6 popMupoBaHUEe MpeACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEUIIINX
MaTEMaTUYECKUX MOJENAX, I03BOJISIONIMX ONMCBHIBATE M M3y4daTb pAa3HbIC SBIICHUSA
OKpYXKaloIllero MHUpa; 3HAHUWE IMOHATUIHOrO amnmapata no paszaeny «CTepeoMeTpusi»
LIKOJIBHOTO Kypca F'€OMETPUU;

6 (opmupoBaHuE yMEHHUS BIaJ€Thb OCHOBHBIMU MOHSATHUSMU O HPOCTPAHCTBEHHBIX
¢durypax u UX OCHOBHBIMHM CBOMCTBAMHU; 3HAHUE TeOpeM, (OpMYT U YMEHUE UX MPUMEHSTD;
YMEHHMSI I0Ka3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHIaPTHBIE CIIOCOOBI PEeIIeHNUs 3a/1aY;

6 GopmupoBaHuE YMEHHUS paclo3HaBaTh Ha YEPTEKaxX, MOJEINIAX U B pEaIbHOM MUPE
MHOTOTPaHHMKH U Te€Ja BPALleHUsI; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

6 ¢opmHpoBaHHE TOHMMAHHUS BO3MOXXHOCTHM AaKCHOMAaTHYECKOTO IOCTPOEHUS
MaTeMaTUYeCKUX Teopuil; GOpMHUpPOBaHHME TOHUMAHUS POJIM AKCUOMATUKHU MPU POBEICHUH
pacCyKIeHUN;

6 ¢opMmHpoBaHHE YMEHHs BIAJEThb METOJAMHU JI0Ka3aTeIbCTB U aJITOPUTMOB
pelmeHus; yMEHUs HX IPUMEHATh, IMPOBOJWUTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJE
pEelICHUsT CTEPEOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEpKaHUEM;
dbopMupOBaHUE TPEACTAaBIEHUS O HEOOXOIUMOCTH JI0Ka3aTeIbCTB IpPHU OOOCHOBAHHUH
MaTE€MaTU4YeCKUX YTBEPKIACHUM M pOJIM AKCUOMATUKUA B IPOBEACHUM JECIyKTUBHBIX
pacCyxIeHUI;

6 pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00yyYaromuxcsi, MO3HaBaTEIbHOW AaKTUBHOCTH, MCCIEI0BATEIBCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHHUS, THTEpECa K N3yYEHUIO T€OMETPHH;

6 ¢opmupoBanue (PYHKIIMOHAIBHOW T'PAMOTHOCTH, PEJIIEBAHTHOW TE€OMETPHH:
YMEHHUSl ~ paclo3HaBaTb  NPOSIBIEHUS  I'€OMETPUYECKHUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX CUTYAIUsX M MPU W3YYEHHUU IPYTHX Y4eOHBIX
[IPEAMETOB, IPOSBIICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS pealbHBIX
CUTyallMi, HCCIENOBAaHUS MOCTPOEHHBIX MOJENEH, MHTEPIpEeTalud  OJY4YEHHBIX
pe3yNbTaTOB.

OcHoBHbIE coziepkaTenbHble TMHUU Kypca «['eomerpumn» B 10—11 knaccax: «IIpsimbie
U IUIOCKOCTH B NPOCTpaHCTBe», «MHororpanuukm», «Tema Bpamenus», «BekTopsl u



KOOPJIMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DenepaibHOM roCy1apCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE
cpeaHero oouiero oopa3oBaHus TpeOOBaHUE «yMETh ONEPUPOBATH OHATUSIMIY, PEJIEBAHTHBIX
reoMeTpur Ha yriryonéHHoM ypoBHe oOydenus B 10—I11 kmaccax, OTHOCHTCS KO BCEM
COJepXKATeNbHbIM JIMHUSM Y4eOHOro Kypca, a (OpMHUpPOBAHHE JIOTUYECKUX YMEHMH
pacnpenensercss He TOJIbKO II0 COJEp)KaTeNbHbIM JIMHUSAM, HO M IO rojaM oOOydYeHHs.
Copneprxanne o0pa30BaHus, COOTBETCTBYIOLIEE IPEAMETHBIM Pe3yJIbTaTaM OCBOEHHUs paboueit
IpOTPaMMBbI, paclpeleN€éHHBIM 10 TojJaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM,
YTOOBl KO BCEM OCHOBHBIM, IPUHIMIIHMAIBHBIM BOIpOcaM oOydaromuecss oOpalaauch
HEOJIHOKPATHO. DTO IO3BOJIAET OPraHM30BaTh OBJA/JIEHUE N€OMETPUUYECKUMH HMOHITUSIMH U
HaBbIKAMU  TIOCJIEZIOBATEJIbBHO W IOCTYHAaTeIbHO, €  COOJIIOJICHMEM  IPUHIIMIIA
NPEEMCTBEHHOCTH, a HOBbIE 3HAHMA BKIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPUYECKHX
HpeCcTaBiIeHU 00yJaroIuXCsl, pacluupss U yriyousis e€, o0pa3ysl IpOUYHbIE MHOYKECTBEHHbBIE
CBSI3H.

[Tepexoxa K U3y4EHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISICT:

— co3math  ycioBus s auddepeHmmanuu  O0y4eHUs,  TOCTPOCHHSI
WHMBUIYAIBHBIX 00pa30BaTeIbHBIX MpOrpamMM; OOECIeUWTh YrIIyOJIEHHOE W3YyYeHHUE
TEOMETPHUH KaK COCTaBIISIONICH ydeOHOro peamera «MareMaTrkay;

—  MOATOTOBHTH OOYYAIOMIUXCS K TPOJIODKEHUIO W3YYCHUS MAaTEMATHKU C YUETOM
BbIOOpa Oynymed mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXAY OOMIMM |
poQeCCHOHAIBHBIM 00pa30BaHUEM.

42 MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE

B yueOHOM miaHe Ha m3ydeHue yriyOn€HHoOro kKypca reomerpuu B 10—11 kinaccax
oTBOJUTCA 3 y4eOHBIX yaca B HEJEIIO B TeUEHHE KaXKI0ro rojga oOydeHHs, BCEro 3a aBa roja
o0yuenus —210 y4eOHBIX 4acoB.

4.3 TIJTAHUPYEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
ITPOI'PAMMBI (I1IO T'OAAM OBYYEHMA)

OcBoenue yueOHOro Kypca «l'eoMeTpus» Ha YpOBHE CPEAHEro oOILiero oopazoBaHMs
JOJDKHO — o0OecreuuBaTh  JOCTHIKEHHME — CIEIYIOIIMX  MPEAMETHBIX  00pa3oBaTENIbHBIX
pE3yJIbTaTOB:

10 kiaace

6 CB0OOJIHO OINEpUpPOBaTH OCHOBHBIMHU IOHSTUSMH CTEPEOMETPUHU TPHU PELICHUU
3a/1a4 U [TPOBEJICHUN MaTEMaTUYECKUX PACCYXKICHUM.

6 IlpuMeHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HHUX 1P PELIEHUU
FEOMETPUUYECKUX 3a/au.

6 KiaccupuumpoBars B3aUMHOE pPACIONOKEHHE TPSAMBIX B IPOCTPAHCTBE;
IJIOCKOCTEH B MPOCTPAHCTBE; MPSMBIX U TUIOCKOCTEN B TPOCTPAHCTBE.

6 CB00OMHO omepupoBaTh MOHATUSMH, CBS3aHHBIMH C YIJIaMH B INPOCTPAHCTBE:
MEX1y IPSMBIMH B IPOCTPAHCTBE; MEKY MPSAMOU U MIIOCKOCTBIO.

6 CB0OO/IHO ONIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH.

6 CB00OO/MHO pacro3HaBaTh OCHOBHbBIE BUJbl MHOTOTPAaHHUKOB (TIpu3Ma, MUpamMuaa,
IPSMOYTOJIbHBIN Mapaiesnenunes, Kyo).

6 KnaccugunupoBarb MHOTOIpaHHHUKH, BEIOUpPAsi OCHOBAHUS JJIS KITACCU(PHUKALIUH.

6 CB0OOAHO onepupoBaTh MOHATHUSAMHU, CBSI3aHHBIMU C CEYEHHUEM MHOTOTPaHHUKOB
IUIOCKOCTBIO.

6 BpimonHATH MapaisienbHOE, IEHTPAIbHOE U OPTOTOHAIBLHOE MPOEKTUPOBAHUE



(Guryp Ha TUIOCKOCTb; BBITIOJIHATH N300pakeHUs (UTYpP Ha TUIOCKOCTH.

6 CtpouTh CeYeHHS MHOTOIPAHHUKOB pA3IUYHBIMH METOJAMH, BBIMOIHSITD
(BBIHOCHBIE) TUIOCKHE YEPTE)KH M3 PHUCYHKOB TPOCTBIX OOBEMHBIX (UTYpP: BHUJ CBEPXY,
COOKY, CHH3Y.

6 BpluuCHATH IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUPaAMHIA),
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyII.

6 CBOOOJHO OIEpHPOBATh MOHITUSIMH: CAUMMETPHUsSI B IIPOCTPAHCTBE; IICHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBHI.

6 CBo0OoaHO oOmepupoBaTh MOHITUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATAaM B IIPOCTPAHCTBE.

6 BbIONIHATH 1€UCTBUS HAJl BEKTOPAMHU.

6 PemaTth 3a7aun Ha JOKa3aTENIbCTBO MAaTEeMATUYECKUX OTHOIIECHUN M HAXOXKJICHUE
TEOMETPHYECKUX BEJIMYUH, IIPUMEHSISI U3BECTHBIC METO/BI MIPH PEIICHHU MAaTEeMATHYECKUX
3a]1a4 MMOBBILLIEHHOTO U BHICOKOT'O YPOBHSI CIIO)KHOCTH.

6 Ilpumensatp  mnpocTelinve  MNPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAITIOHHBIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

6 UsBiekatb, TpeoOpa3oBbIBATh W  HWHTEPIPETHPOBATH HMH(OpPMAIHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTEeKaxX U PUCYHKAX.

6 I[lpumeHsTh MOJTyYEHHbIC 3HAHUS HAa MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH
peabHBIC CUTYallMH, TPUMEHSATh H3yYCHHBIC TIOHATHS B MPOIECCE IOWCKA PEIICHUS
MaTeMaTu4ecku cHOpPMYIUPOBAHHON MPOOIEMbl, MOAECIUPOBATh PEabHBIE CUTYallMd Ha
SI3BIKE TEOMETPHUH, UCCIIC0BATh MIOCTPOSCHHBIC MOJICITH C UCTIOIB30BAHUEM T€OMETPUICCKIX
MOHATUIM W TEOpeM, ammapara aiareOpbl; pemaTh MPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0XJICHUEM T€OMETPUICCKUX BEITUIHH.

6 Nmeth mipencraBicHusi 00 OCHOBHBIX 3TalaxX Pa3BUTHUS TEOMETPHH KaK COCTaBHOMN
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

11 kiaace

6 CBoOomHO omepupoBaTh MOHATHUSMH, CBSA3aHHBIMH C  IMJIMHJIPUYECKOH,
KOHUYECKOU U CPepUUYECcKOi MOBEPXHOCTIIMU; OOBICHATH CIIOCOOBI OTyYEHUSI.

6 OmnepupoBaTh MOHATHSAMH, CBSI3AHHBIMM C TEJIaMU BpALICHUS: LUIMHIPOM,
KOHYCOM, c(hepoii 1 apom.

6 Pacno3naBaTh Tena BpauieHHs (IWIMHIP, KOHYC, cepa U map) U OOBICHSITH
CrocoObl MOJTYYEHHUS TEJl BPALICHUS.

6 KnaccudummpoBarh B3auMHOE pacrofiokeHue chepbl U MIOCKOCTU. 6 Brruncnsate
BEJIMUMHBI JIEMEHTOB MHOTOI'PaHHUKOB U TEJN BPAIIeHUS; 00BEMBI U TUIOIIAIU TTOBEPXHOCTEN
MHOTOTPAaHHHKOB H TEJI BPAIICHHSI, TCOMETPHUECKUX TEJl C MPUMEHEHUEM (POPMYII.

6 CB00OMHO oOmNEpPUPOBATH TOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIIMSIMU Tell
BpaIlleHUsT © MHOTOIPAHHUKOB: MHOTOT'PAaHHUK, BIIMCAHHBIN B chepy M ONMMCAHHBIH OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

6 BbIYHCIATE COOTHOIIGHUS MEXAY IUIOMIAAIMU MMOBEpXHOCTEH U 00BEMaMU
IMOJOOHBIX TEI.

6 M3o0paxkaTs n3ydaemble (GUTYPHI; BBIIOIHATH (BEIHOCHBIC) MJIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYECHHUS Tel
BpalllCHUS.

6 U3Biekartb, WHTEPIPETHPOBATh W  TPeoOpa3oBbIBaTh HWH(DOPMANHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEeKaxX U PUCYHKAX.

6 CBOOOIHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

6 BoInoMHATEH omnepauy HaJl BEKTOPaAMHU.

6 3a/1aBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

6 Pemate reomeTpuyecKue 3a/laddl Ha BBIYHCICHUE YIJIOB MEXIY MPSAMBIMU U



IJIOCKOCTSIMU; BBIYMCICHHE  PACCTOSHMM  OT TOYKM JO IUIOCKOCTH; B IE€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPJUHATHOTO METO/1a MIPHU PEILICHUH .

6 CBOOOAHO ONEpPUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C JIBUKECHUEM B ITPOCTPAHCTBE;
3HATh CBOWCTBA JIBMIKCHUI.

6 BBIMOTHATE U300pa)KEHUSI MHOTOTPAHHUKOM U TEJl BPALICHUS MPH MapalIeIbHOM
MepeHoce, IEHTPAJbHOW CHUMMETPHUH, 3€PKAIBHOM CHUMMETPHUH, MPU IOBOPOTE BOKPYT
PSIMOI; TTPE0Opa30BaHUs TIOIOOUS.

6 CrpouTh ceyeHUss MHOTOTPAHHUKOB W TeJl BpAILCHUS: CEYCHUS ILHJIMHJIpa
(mapamienbHO W TEPICHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapauielibHOe OCHOBAaHUIO U
MIPOXO/ISIIIIEE Yepe3 BEPIIH- HY), CEUCHHUS apa.

6 Mcnosib30BaTh METO/IbI TOCTPOCHUSI CEYEHUI: METOJT CJIEA0B, METO/I BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH TIJIOCKOCTH.

6 Jloxa3pIBaTh T€OMETPUUECKUE YTBEPKICHUS.

6 IlpuMeHATh TeoMeTpuyeckue (GakThl A PEIICHUS CTEPECOMETPHUSCKHX 3ajad,
MPEANOJaratouX HECKOJIBKO IaroB PELIEHUs, €CIIM YCIOBUS IPUMEHEHHUSI 3a]JaHbl B IBHOU
U HesIBHOM (hopme.

6 PewaTh 3aaun Ha JJOKa3aTENbCTBO MAaTEMaTHMUECKUX OTHOIICHUN W HaXOXJACHUE
TEOMETPUUYECKUX BEJIMYUH.

6 [IpumeHsTh nporpaMMHbBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALOHHBIE CUCTEMBbI
IIPY PELIECHNUU CTEPEOMETPUYECKUX 3a1a4.

6 IlpuMeHATH NOJydYeHHBIE 3HAHUSA HA IIPAKTHKE: CPAaBHUBAThH, AHAIU3UPOBATH U
OLICHUBATh peallbHblE CUTYallUd; IPUMEHATh W3Y4YECHHbIE IOHATHSA, TEOPEMBbI, CBOICTBa B
npolecce  MOUCKAa — pellieHHsT  MaTeMaTH4YeckKd  COpPMYJIMPOBAHHOW  MpOOJEMBl,
MOJIEJIMPOBaTh pEajbHbIE CUTYallUW Ha SI3bIKE TI'€OMETPHUM, HCCIIEI0BAaTh IOCTPOCHHBIE
MOJIEJIN C MCIIOJb30BAaHUEM TI'€OMETPUUYECKMX IOHATHM M TeopeM, ammapara anreopsl;
pelaTh NpaKTH4YECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEIHUUH.

6 merts npencraBieHust 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUM KaK COCTaBHOM
qacTH (QpyHJAaMeHTa pa3BUTHSI TEXHOJIOTH.

44 COAEPXKAHME YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUS)

10 ki1ace

4411 IIpameie u nnockocmu 6 npocmpancmee

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTne 00 aKCHMOMATHYECKOM IIOCTPOEHUM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETpUU U
CJIE/ICTBUS U3 HUX.

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOINECs, ITapauIe/IbHbIC
U ckpemmBaromuecs npsamsie. [IpusnHaku ckpemmBaromuxcs npsAMsiXx. IlapamieabHoCTh
OpPSAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE: MapajuleNIbHbIE NPSIMbIE B IPOCTPAHCTBE;
[apaJUIeJIbHOCTh TPEX MPSAMBIX; IMApAJUIEIBbHOCTh IMPSAMON U IIOCKOCTH. IlapaimnensHoe u
HEHTpaJIbHOE MPOEKTUpOBaHUE, M300paxkeHne ¢Guryp. OCHOBHbIE CBOMCTBa MapauIeIbLHOTO
npoekThpoBaHus.  M3o0pakeHue ¢Guryp B HapasieNlbHOM — MpPOEKUMU. YTIObl ¢
COHANPABJICHHBIMA CTOPOHAMHM; YIOJl MEXAYy HpPsIMBIMU B IpocTpaHCTBe. [lapaimenbHOCTh
IIJIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH; CBOWCTBA MapaUIeNIbHBIX IIOocKocTel. [Ipocrenmme
IIPOCTPAHCTBEHHbIE (PUTypbl Ha IUIOCKOCTH: TETpajap, MapalieNenune]]; MOCTPOeHUe
CEYEHHUH.

[lepneHAUKYISIPHOCTE MPSMOM M IJIOCKOCTH: NEPHEHAMKYJSPHBIE TNpPSIMbIE B
IIPOCTPAHCTBE, MpsMbIE [ApPAUICIIbHBIE M IEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH TPSAMONM M IUIOCKOCTH, TeOopeMa O MpsIMONW NEPHEeHANKYIIIPHON
10cKOCTH. OpTOroHaJIbHOE NPOEKTUPOBaHueE. [lepneHIuKyap 1 HaKJIIOHHBIE: PACCTOSHUE OT



TOYKH JI0 IUIOCKOCTH, PAacCTOSHUE OT MPSMOM [0 IUIOCKOCTH, MNPOEKIHs (GUTrypbl Ha
IUIOCKOCTh.  lleprneHauKyasspHOCTh IJIOCKOCTEH: MpHU3HAK MEPHEHAUKYISIPHOCTH  JIBYX
mockocteil. Teopema 0 TpEX MeprneHIUKYISIPaAX.

VYriael B IPOCTPAHCTBE: YroJl MEXKAY HPSIMONM M IUIOCKOCTBIO; IBYTPaHHBIA Yrod,
JUHEHHBIA yros JByrpaHHoro yrija. TpéxrpaHHbelii U MHoOrorpaHssle yribl. CBolicTBa
IUIOCKHUX YIVIOB MHOTOIpaHHOTO yriia. CBOKCTBA IJIOCKUX U JBYTPAHHBIX YIJIOB TPEXIPAHHOTO
yriia. TeopeMbl KOCUHYCOB U CHHYCOB JIJI1 TPEXTPAHHOTO YIJIA.

4412 MHnozozpannuxu

Buael MHOrOrpaHHUKOB; pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yroiapHas mnpusma,
npsMasi 1 HaKkJIOHHAs MPU3MbI; OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mebl. [lapamnenenumnesn,
IPSIMOYTOJIBHBIN MapajuleNienune] U ero cpoicrtBa. Kparyaillime nmyTw Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Jiinepa. [IpoctpancrBennas teopema I[ludaropa. IMupammma: n-
yrojipHas NHUpamMMJa; NpaBuiIbHas W yced€HHas nupamuabl. CpolicTBa pédep M OOKOBBIX
rpaHeil mpaBWIbHOM mnHpaMuibl. [IpaBuiibHbIE MHOTOIpaHHUKU: IpaBWiIbHAs IMpU3Ma U
npaBUibHAsA NMUpaMUJa; NpaBUIbHAs TPEYroJibHAs MUPaMUAA U MPaBUWIBHBIA TeTpasap; KyoO.
IIpencraBienne 0 NpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOAECKAdAP U UKOCAIP.

Bbluucnenne 5»1€MEHTOB MHOIOIpaHHMKOB: pé&0pa, auaroHanu, yriusl. Ilmomans
OOKOBOM MOBEPXHOCTHM M IOJHONM HOBEPXHOCTH NPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHUM,
TeopeMa O OOKOBOIl HOBEpXHOCTU MpsMON mHpu3Mbl. Ilmomaas OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTU IIPABUJILHOM NMUPaMU/IbI, TEOPEMA O IIJIOLIAJAN YCEUEHHON MUPAMMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU NPABUIIBHBIX MHOTOTPaHHUKOB.
CumMerpusi B IpaBWIBHOM MHOTOIPAaHHUKE: CUMMETpUs Napajulejenuinesna, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IPABUIIbHON MUPAMHUIBL.

4.4.1.3 Bexkmoput u koopounamul ¢ npocmpancmee

IlonsATHA: BEKTOpP B NPOCTPAHCTBE; HYJIEBOW BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA;
BEKTOpBI KOJUIMHEAPHBIE, COHAIPABICHHBIE U IPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpOB. JIEMCTBHSI C BEKTOPAMH: CJIOKEHHUE M BBIUMTAHUE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOpPOB; YMHOXEHHME BEKTOpa Ha 4uciio. CBONCTBA CIIOXKEHHS BEKTOPOB.
CBolicTBa yMHOXEHHSI BeKTOpa Ha uyucio. [loHsATue KoMIutaHapHble BeKTOpbl. [Ipu3Hax
KOMILUIAHApHOCTH TpEX BeKTOpoB. IIpaBmio mnapamnenenunena. Teopema 0 pasioKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. lIpsiMmoyrosbHas cucreMa KOOpAMHAT B
npoctpancTse. KoopauHarte! Bekropa. CBs3b MeXAYy KOOpAMHATAMU BEKTOpA U KOOPAWHATAMU
TOUYEK. YTos Mexay BekropaMu. CKalsipHOE IPOU3BE/IEHUE BEKTOPOB.

11 xkiaace

4414 Tena epawienusn

ITonsTH: OUIMHAPHUYCCKAass IMOBCPXHOCTb, KOHHYCCKas IMOBCPXHOCTD, C(i)epI/I‘IeCKaﬂ
MOBEPXHOCTh, OOpasylolre nmoBepxHocTed. Tena BpaleHUs: HUIUHAP, KOHYC, YCEUEHHBIM
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K
chepe. N3oOpakeHue Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka HWIMHIpa W KOHYCA.
Cummerpus cdepsl 1 mapa.

O6béM. OcHoBHbIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOIO
napajjenenunena u cieactsus u3 He€. OObEM NpPSAMOM M HAKIOHHOM MPHU3MBI, IUIMHApPA,
nupamMuIbl 1 KoHyca. O0BEM mapa 1 mapoBOro CerMeHTa.

KoMmOuHammu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. [Ipu3ma, BIMcaHHas B IFJIMHID,
onucaHHasg okoyio nuiaMHapa. Ilepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u
chepsl 1IOCKOCThIO. [lOHSATHE MHOrOrpaHHHKA, OMHCAHHOIO OKOJIo cdepbl, cdepsl,
BITMCAHHOM B MHOTOI'PaHHUK HMJIU TEJIO BpPAIICHUS.

[Tnomaae MOBEPXHOCTH MIMHAPA, KOHYCA; TUIOIIAAb CPEphl U €€ YacTeu.



[TonoGue B mpocTtpanctBe. OTHOMIEHHE 00BEMOB, TUIOIIAICH MTOBEPXHOCTEH MOTOOHBIX

¢uryp. IlpeoGpazoBanue momooUs,

HCIIOJIB30BAHUEM CTCPECOMECTPUUCCKHUX METOI0B.

HOCTpOCHI/Ie CeUYeHH I MHOI'OIrpaHHUKOB MW TCJI BpalllCHUA:

TOMOTCTHA.

Pemenue 3aga4 Ha IINIOCKOCTH C

CCUCHHA NIUJIMHIpA

(mapaienbHO U TMEepPHEHANKYISIPHO OCH), CEUYeHHs KOHyca (mapajuleIbHOE OCHOBAaHUIO U
IIPOXOJAIIEe Yepe3 BEPIIMHY), CEUEHUs 1Iapa; METO/Ibl IOCTPOCHMSI CEYEHUI: METOJL CJIENI0B,
METO]l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TIOCKOCTH.

4415
BexTtopel B mpoctpaHcTBe. Onepauuu HaJ BEKTOpPaMH.

Bexmopul u koopounamut 6 npocmpancmee

BekropHOe yMHOXEHHUE

BCKTOPOB. CsoiicTBa BCKTOPHOI'0O YMHOXCHHA. HpHMOYFOJ'IBHaH CUCTEMA KOOpJAMHAT B

IIPOCTPAHCTBE.

Koopaunatsl Bekropa. Pasnokenue BekTopa mo 6Oasucy. KoopaunatHo-

BeKTOpHBIﬁ MCTO IPpH PECHICHUU I'€COMCTPUYCCKUX 3a/1a4.

44.1.6

ﬂeuofceuml 6 npocmpancmee

JBmxenust mpocrpancTBa. OtoOpaxenwus. J[BmxeHus u paBeHcTBO ¢uryp. OOmme
CBOWCTBa JIBUKCHUN. BUIbI JIBVKEHUIA: MapajuIeibHbBIN MEPEHOC, IICHTPaIbHAs CUMMETPHS,

3epKalbHasi CUMMETpPHS, TIOBOPOT BOKPYr mpsimoii. [IpeoOpasoBanus momoOusi.

cepa Diinepa.

[Ipsimas un

45 TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJJAM
OBYYEHUS)

10 kJjacc

105 gacog)

Ha3zBanue
pasaeJia (TeMbl)
Kypca
(K0JIMYECTBO
4aCoB)

OcHOBHOE coiepKaHne

OcHOBHBIE BU/BI IeSITEIbHOCTH YYAIIUXCS

BBenenue
B CTEPEOMETPUI0
(24 u)

OCHOBHBIE IPOCTPAHCTBEHHBIE
(burypsi .

[ToHsTHS CTEPEOMETPUN: TOUKA,
[psiMasi, IIIOCKOCTb,
poctpancTBO. OCHOBHBIE
paBuiia N300pakeHus Ha
[PUCYHKE IIJIOCKOCTH,
apajiebHbIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka.
[TonsTHSA: IepecekaroIuecs
[JI0CKOCTH, IEPECEKAOLINECS
[psiMasi ¥ TUIOCKOCTb;
[TOJTyTIPOCTPAHCTBO.
MHOrOrpaHHUKH, H300paKeHNE
[IPOCTEHINX TPOCTPAHCTBEHHBIX
(buryp, HECYIIIECTBYIOIIIX
00BEKTOB.

IAKCIOMBI CTEPEOMETPHH U
[epBBIE CIIEACTBHS U3 HUX.
CrocoObl 3aaHusT TIPSIMBIX U
MJI0CKOCTEH B IPOCTPAHCTBE.
O003HauCHHS NPSMBIX U
[1JIOCKOCTEH.

Ceuenust. M300pakeHne ceueHMi

OnpeaensiTh IIOCKOCTh KaK (hUTYpPY, B KOTOPOH
BBITTOJTHSETCS TUIAHUMETPHSI.

/le1aTh nmpocTeiiliue Jornyeckne BHLIBOABI 13
AKCHOMAaTHKH IIIIOCKOCTH.

I[IpuBoANTHL NPUMeEPBI PEATbHBIX O0BEKTOB,
MeaTN3aIiel KOTOPBIX SIBIISIOTCS aKCHOMBI
[FEOMETPHU.

[M3y4aTh, NPUMEHSTH IPUHLUIILI TOCTPOEHUS
CCUYCHHUI.

MU cnmonb30BaTh 17151 TOCTPOEHUS CEYEHHI METOJ]
CJIEJIOB, METOJl BHYTPEHHET O IIPOEKTUPOBAHMS,
IMETO/]T TIepeHOCa CeKYIIEH MIOCKOCTH.

Pemath crepeomeTpuiecKre 3aJaun: Ha
oIpesieNIeHNE BU/a CEUEHMS U HaX0KJIEHHE €ro
[UIOIIAAN. AKTYaJU3HPOBATH (HaKThl U METO/IbI
MJIAaHUMETPHH, PEJICBAHTHBIE TEME, TPOBOIUTH
aHasiorny. Menob30BaTh Mpy peIIeHUH 3a/1a4
CIIeAyIOIINE TFIaHUMETPHUYEeCKHe (aKThl v
METO/TBI:

Teopembl Daeca 1 0 MPONOPLMOHATIBHBIX
0Tpe3Kax. AJITOPUTM JIeJI€HNs OTPE3Ka Ha N
paBHBIX yacTeil. Teopema Menenasi.
IPaBHOOCIPEHHBIN TPEYTOIHHUK.
IPaBHOCTOpPOHHUI TPEYTrOJIbHHUK.




MUpaMUJIbL, KyOa ¥ MPU3MBIL,
KOTOpBIE TIPOXOAT Yepe3 UX
p€opa. N3o0paxenue
[EePECCUCHHUSI MTOJTyUCHHBIX
ockoctel. PackpaiivBanue
[MOCTPOCHHBIX CEUEHUH pa3HBIMU
[IBETAMH.

Meton crnefoB ISl HOCTPOCHUS
cedeHuii. CBOMCTBA TIepeceueHUI
MPSIMBIX U TUIOCKOCTEH.
[TocTpoeHue ceueHuii B mupamMuse,
KyOe 1o TpéM TodkaM Ha pEdpax.
Co3znanvie BEIHOCHBIX YepTexer 1
3amuCh I11aroB MOCTPOCHMUS.
[ToBTOpEHME TUTAHUMETPHU.
TeopeMa 0 TPOMOPIIMOHATBLHBIX
orpeskax. [TonoOue
TpeyroibHUKOB. Teopema
Menenasi. Pacuétel B ceueHUAX Ha
BLIHOCHBIX YCPTCIKaX.

McTopust pa3BUTHS TUIAHUMETPUA
1 CTEpEOMETPHH

[IpsIMOYTOJIBHBIN TPEYTOBHHUK.

CBOICTBO CpeIHEH JTMHUH TPEYTOTHHHUKA.
CBOMCTBO OMCCEKTPUCHI YIiia TPEyroJbHHKA.
CBOMCTBO MeIMaH TPEYTOJIbLHUKA.

[Tpu3naku ogoOus TPEYroJIbHUKOB.
[Mosy4yaTh npeacTaBjieHHs1 00 OCHOBHBIX
PTarnax pa3BUTHSA T€OMETPUHU KaK COCTaBHOM
qacTu QpyHIaMEeHTa pa3BUTHS TEXHOIOTUI

B3anmHoe
pacmnoJioskeHue
MPAMBIX

B NIPOCTPaHCTBE
(6 1)

[B3zaumMHOE pacronoKeHue MpsiMbIX
B IIPOCTPAHCTBE.
CKpeImBaroIuecs npsmbie.
[Ipu3HAKU CKPENIMBAIOIINXCS
MPSIMBIX.

ITapajuienbHbIe IPSIMBIE B
npoctpaHcTBe. Teopema o
CYLIECTBOBAHNUU U
€/IMHCTBEHHOCTH MPSAMOU
MapaJuleIbHONW JaHHOW MIPSIMOW,
MPOXOAIIEH Yepe3 TOUKY
[TPOCTPAHCTBA U HE JIeXKAIlleH Ha
ITAaHHOM NPSMON.

MPOXOIAT Yepe3 ux peopa.
M300paxeHune nepeceueHus
[TOJIY4EHHBIX TUIOCKOCTEN.
IPackpammBaHne NOCTPOEHHBIX
CEUYEeHNI Pa3HBIMU [IBETAMHU.
MeTo/ cieioB A1 IOCTPOSHUS
ceueHnii. CBoiicTBa mepecedeHnit
MPSIMBIX U TUIOCKOCTEH.
TIocTpoeHue ceueHuil B mupaMu/Ie,
KyOe 1o TpéM TouKaMm Ha pEopax.
Co3ziaHye BBIHOCHBIX YepTexeil u
Balych M1aroB MOCTPOEHUSI.
TIoBTOpEHME IIJITAHUMETPUH.
Teopema 0 MpONOPLUNOHATBHBIX
orpeskax . [Tloqobue
TPEYroJIbHUKOB . Teopema
MeHnenasi. Pacu€Tsl B CEUeHHSIX Ha
BBIHOCHBIX YepTexkax

Mcropus pa3BUTHSA TUIAHUMETPUN

W CTEPEOMETPUN

KnaccnpuuupoBath B3aMMHOE PACIOIOKEHUE
MPSIMBIX B IPOCTPAHCTBE, WITIOCTPUPYS
[PUCYHKa- MU U TIPUBOJI IPUMEPHI U3 peaIbHON
PKU3HU.

/loka3pIBaTh TEOPEMY O CYIIECTBOBAaHUH U
€MHCTBEHHOCTH I1apajlIeIbHOU MPSMO,
[IPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
nexxalei Ha Apyrou npsiMoii; J1eMMy o
MepecedeHny TUIOCKOCTH ABYMS MapajlieIbHBIMU
MPSIMBIMH; TEOPEMY O TPEX MapauIeIbHBIX
[TPSIMBIX

/loka3pIBaTh MPU3HAK CKPEIINBAIOLTIXCS
MPSIMBIX, TEOPEMY O CKPEIUBAIOIINXCS TPSMBIX.
CBOMCTBO CpeIHEN TMHUM TPEYTOJIbHUAKA.
CBOMCTBO OMCCEKTPHUCHI YIila TPEYroJbHUKA.
CBOMCTBO MeIMaH TPEYTrOJIbHUKOB.

[Tpu3Haku ogoOust TPEYTroJIbHUKOB.

[Mosy4yaTh npeacTaBjieHHs1 00 OCHOBHBIX
PTarnax pa3BUTHSA T€OMETPUHU KaK COCTaBHOM
qacTu GpyHIaMEeHTa pa3BUTHS TEXHOIOTUI




B3anmHoe
pacmoJiosKkeHne
MPAMbIX

B IPOCTPAHCTBE
(6 1)

BzaumHOE pacronokeHue MpsiMbIX
B IIPOCTPAHCTBE.
CKpeIMBaroIIHecs IpsMbIe.
[Ipu3HAKU CKPELIBAIOIINXCS
MPSMBIX.

[lapannenpHble IPsIMbIC B
npocTtpaHcTBe. Teopema o
CYILIECTBOBAHUU U
€/IMHCTBEHHOCTH MPSMOU
MapajulebHONU JaHHOU MIPSAMOW,
MPOXOAIIEH Yepe3 TOUKY
[MPOCTPAHCTBA U HE JieXKallel Ha
ITaHHOM MPSIMOIA.

UIemMma 0 nmepeceyeHun
napasieabHbIX IPSMBIX
MI0CcKoCThIO. [TapamiensHOCTD
TPEX HPSAMBIX . TEOpEMA O TPEX
MnapauICJIbHbIX NPAMBIX.
TeopeMa 0 CKpEIIUBAIOIIMXCS
MPSIMBIX.

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
MapajieIbHOrO MPOSKTUPOBAHUS.
N300paxxeHne pazHbix GUryp B
MapajuieIbHON TPOEKIUU.
[leHTpanbHasi MPOECKLUU.

'YT0JI ¢ COHaNpaBICHHBIMU
CTOpOHAMU. YTOJ MEKIY
MPSMBIMU.

3asa4un Ha 10Ka3aTeIbCTBO U
VICCIIEIOBAHNE, CBSI3aHHBIE C
[PacIIOIOKEHNUEM IIPSIMBIX B
MPOCTPAHCTBE

KiaccnguuupoBaTh B3aUMHOE PAcIIOIOKEHUE
MPSIMBIX B IPOCTPAHCTBE, HILTIOCTPUPYS
[PUCYHKaMU U NIPUBOJISI IPUMEPBI U3 peabHON
PKU3HU.

J/loka3pIBaTh TEOPEMY O CYIIECTBOBAaHUH U
€/IMHCTBEHHOCTH IapajuieIbHOW MpsIMOid,
[IPOXOJAIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE
lexxallel Ha Apyrod npsiMou; JIEMMY O
[IepEeCEUeHNH TUIOCKOCTH ABYMSI IapajlIeIbHBIMU
MPSIMBIMU; TEOPEMY O TPEX MapAJUIETBHBIX
[IPSIMBIX.

J/loka3pIBaTh MPU3HAK CKPEIINBAIOLINXCS
[IPSIMBIX, TEOPEMY O CKPEIIMUBAIOIIUXCS MPSIMBIX.
/loka3pIBaTh TEOPEMY O PaBEHCTBE YIJIOB C
COHAITPABJICHHBIMU CTOPOHAMH.

OO0BSICHATD, YTO HA3BIBACTCS N1APAJIICIIBHBIM U
[HCHTPAJIbHBIM IIPOCKTUPOBAHUCM U KaK
BBITIOJTHSICTCS IPOSKTUPOBaHKE (GUryp Ha
[IOCKOCTB .

/loka3pIBaTh CBOWCTBA MapajieIbHOTO
MPOEKTUPOBAHUS .

[M300paskaTh B apauicIbHON NPOCKIUU PA3HBIE
TEOMETPHUYECKUE (PUTYPHI.

Pemathb crepeomeTprdeckue 3aaun Ha
IMOKa3aTeNbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
[pacTON0KEHHEM IPAMBIX B IPOCTPAHCTBE.
I[IpoBOAMTH 1OKa3aTeNbHBIE PACCYKIACHUS PU
[PCHICHUHN I'€OMETPUICCKUX 3a/iad, CBSA3aHHBIX CO
B3aIMHBIM PacCIOJIOKEHHEM MPSIMBIX B
[TPOCTPAHCTBE .

CpaBHUBATh, AaHATU3MPOBATH U OLIEHUBATH
YTBEPKIECHUS C LIETbIO BBISABICHUS JIOTHYECKH
KOPPEKTHBIX 1 HEKOPPEKTHBIX PaCCykKICHUH.
MonmeaMpoBaTh pealibHbIe CUTYalllH,
CBSI3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
[IPSIMBIX B IIPOCTPAHCTBE, HA SI3BIKE T€OMETPHH.
M ccnenoBaTh MOCTPOESHHBIE MOJIEIH C
MCIIOJIb30BAHHUEM I'€OMETPUUCCKUX MOHATHH U
TeopeM, arnmapaTa anreOpbl, HUPPOBBIX
[peECypcoB.

[MoryyaTh mpeAcTaBJIeHNe O IEHTPATbHOM
[IPOEKTUPOBAHUH U 00 UCTOPUH PadOT IO TEOPUH
[TEpPCIIEKTHBBI.

[Mapa/jiebHOCTD
MPSAMBIX

M IJ10CKOCTell

B IPOCTPAHCTBE
(8w

[TonsATHSA: MAapaJIENbHOCTh
[psAMOI

11 TUIOCKOCTHU B TIPOCTPAHCTBE.
[Ipu3Hak napaaienbHOCTH MPSIMOI
1 Tutockoctr. CBoiicTBa
[1apajuIeIbHOCTH MPSIMOI U
[JIOCKOCTH .

["eomeTpuyeckue 3aj1auu Ha
BBIYHCIICHHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C APAJIIEIBHOCTHIO
MPSIMBIX U TUIOCKOCTEN B
[IPOCTPAHCTBE .

[TocTpoeHue ceuenus,

[IPOXOSIIEro Yyepe3 JaHHYIO

KiaaccudpuumpoBaTh B3aUMHOE PACIIOIOKEHUE
[IPSIMOM U INIOCKOCTH B POCTPAHCTBE, TPUBOJIS
COOTBETCTBYIOLINE TPUMEPBI U3 PeaTbHON
PKU3HH.

DopMyJIHPOBATH OIIPEIEICHUE NapaAJIIEIbHbIX
[PSIMOI U IIJIOCKOCTH.

Jloka3pIBaTh NPU3HAK O NAPAJUIETLHOCTH
[PSIMOI U IJIOCKOCTH; CBOMCTBA MapaIEIbHOCTH
[PSIMOI U IIJIOCKOCTH.

Pemathb crepeomeTprudeckue 3a1a4n
BBIYMCIICHHS] U JOKA3aTEIbCTBO, CBA3aHHBIC C
[apajIeIbHOCTBIO IPSIMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE.

Pematp npakTuyeckue 3aJja4uu Ha IOCTPOECHUE




[IPSIMYIO Ha YEPTEKE U
MapajyieIbHOTO JPYToi MPsMOH.
Pacu€T oTHOLLIEHM.
[lapanmnenbHast MpoeKuus,
MpUIMEHEHHE

TS TOCTPOEHUS CeUeHUi KyOa
apasuienenunesa.

CBoiicTBa mapaJjienenunesia u
[TPU3MBI.

[lapanienbHble TIOCKOCTH.
[Ipu3HaKy napanaenbHOCTH ABYX
rockocteil. Teopema o
MapauIeTbHOCTH U
€MHCTBEHHOCTH TNIOCKOCTH,
[TPOXOIAIIEH Yepe3 TOUKY, He TTPH-
HaJISKAITYIO TAHHOW TUTIOCKOCTH
1 CIIEJICTBUS U3 HEE.

CBoiicTBa mapayeabHbIX
[IOCKOCTEH: O MapauIeTbHOCTH
MPSIMBIX [I€pECEUEHUS MTPU
MepeceyeHnt ABYX MapajieNbHbIX
MJIOCKOCTEH TPeThbel; 00 oTpe3Kax
MapajuIeTbHBIX MIPSIMBIX,
BaKITIOYEHHBIX MEXIY
MapauIeTbHBIMU TTOCKOCTSIMU; O
[epEeCeUCHUH TIPSIMOH C IBYMS
MapauieIbHBIMU TTIOCKOCTIMU

CCUCHUI Ha uepTekax TeTpasapa u
rapayieNenune a.

PemaTth cTrepeoMeTpruyecKue 3a1a4u, CBSI3aHHbBIC
C TIOCTPOEHUEM CEYEHUH TIOCKOCTBHIO .
I[IpoBOANTH JTIOTHYECKH KOPPEKTHEIE
ImoKa3aTeNbHbIe PACCYKICHUS TIPH PEIICHUH
CCOMETPUUYCCKUX 33714 CBSI3AHHBIX C
MapaieIbHOCThIO TIOCKOCTEH.

CpaBHUBATH U aHAJU3UPOBATH PEATbHBIC
CUTYAIINH, CBSI3aHHBIC C MapaJUICILHOCTHIO
MPSIMOM U TTOCKOCTH B MPOCTPAHCTBE;
MOJIeJIMPOBATh PeabHbIE CUTYallnH, CBSI3aHHBIE
C TIApaJUIEITBHOCTHIO MPSMON U TNTIOCKOCTH B
MPOCTPAHCTBE, HA SI3BIKE TEOMETPUHU

IlepnenauKyJsip
HOCTH NMPSIMBIX
U TJI0CKOCTEH

B IPOCTPAHCTBE
(26 9)

[ToBTopenue: Teopema [Tudaropa
Ha TIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIEHOTO TPEYTOJIBHUKA.
CpoiicTBa Ky0a n
MPSIMOYTOJIEHOTO
napauienenunena. Beraucinenue
IMH OTpEe3KOB B KyOe U
MPSIMOYTOJIEHOM
napauleIeHIee.
[lepneHAUKYIAPHOCTD NPIMOUN U
riockocTy. ITpu3Hak
MEPIEHIUKYIIIPHOCTH MPSIMON U
riockocT. Teopema o
CYIIIECTBOBAHUU U
€/IMHCTBEHHOCTHU MPSAMOH,
MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHANKYIISPHON K TIIOCKOCTH .
[ImockocTH 1 NepreHANKYISPHbIE
VM TIpsMasi B MHOTOIPaHHUKAX.
TIeprieHUKYJISIp U HAKJIOHHASL.
[TocTpoeHne nepneHAuKyIsipa u3
TOYKH Ha TPAMYIO.

Teopema o TpEx
MEePIeHINKYIApax (Mpsmas u
oOpaTtHas).

YTom Mexay CKpelBaroIMHUCS
npsimeiMu. [Touck
MEPIEHINKYIISPHBIX MPSIMBIX C

MOMOMIBIO TICPIICHAUKYJIAPHBIX

AKTYaJIN3UPOBATh (DAKTBl U METOJBI
[JITAHUMETPHUU, PEICBAHTHBIC TEME, IPOBOJUTD
AHAJIOTUU.

DopMyJIHPOBATH OIPeIeJICHU
[EPIEHAUKYJISIPHBIX IPSIMBIX B IIPOCTPAHCTBE;
onpeleICHUE MPSIMOH, MEPHECHAUKYIIPHON K
[JIOCKOCTH.

/Toka3bIBaTh: JIEMMY O IIEPIEHIUKYIISIPHOCTH
MBYX MapajieIbHbIX IPSIMBIX K TPETbEH MPSMON;
TEOPEMBI O CBSI3U MEXAY NapaJlICIbHOCTBIO
MPSIMBIX U UX NEPIEHAUKYJIIPHOCTBIO K
[JIOCKOCTH .

/loka3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO TPU3HAK
MEPIEHANKYJIIPHOCTH NPSIMOM U INIOCKOCTH;
TEOPEMY O CYLIECTBOBAHUM U €JUHCTBEHHOCTH
PSIMOH, MPOXOASIICH Yepe3 JaHHYIO TOUKY U
[EPIEHANKYJISIPHON K JAHHON IUNIOCKOCTH.
IN300paxkaTh B3aMHO TIEPIICHANKYIISIPHBIC
[IPSMYIO U IUIOCKOCTb.

DopMyJIMPOBATH CBOWCTBO NMEPIEHIUKYJIIApaA 110
OTHOLIEHUIO K IJIOCKOCTH.

[MosryyaTh mpeacTaB/IieHHe O 3HAUEHUN
MepIeHInKYJIIsIpa JUIsl APYTUX o0acTell HayKu
(pusrKa, FJHEPreTHKA, JIa3epHbIC TEXHOJIIOTUH), B
[peabHOM KU3HU (TEXHUKA, OKPYKaIOIIas
00CTaHOBKA).

/loka3pIBaTh YTBEPKICHMs, CBA3aHHBIE C
MpoeKIMen MPSMON Ha MJIOCKOCTD,
HEMEPIEHAUKYJIIIPHYIO K 3TOM NPSAMOH .
/loka3pIBaTh TEOPEMY O TPEX NEPIEHANKYISIPAX




riockocTeld OpToroHaabHOE
npoektupoBanue [loctpoenne
cedyeHnit Ky0Oa, Ipru3MBI,
MPABWJILHOW MTUPAMUJIBI C T10-
MOIIBIO OPTOTOHAJILHOM
npoekiuu. CHMMETPHS B
MPOCTPAHCTBE OTHOCUTEIBHO
riockocTu. [lnockoctn
CUMMETpPUH B MHOTOTpaHHHUKAX.
[Tpu3HaK epHICHAUKYISIPHOCTH
MPSIMOM ¥ IJIOCKOCTH Kak
CIIeJICTBUE CUMMETPHH.
[IpaBHIIbHBIE MHOTOTPAHHUKH
IPacyéT paccTosIHUI OT TOUKH 10
rtockocT. CIocoOb! OITyCTUTh
MEPIICHINKYIISPBI: CAMMETPHS,
CIBUT TOYKH 110 MapajuIeIbHON
npsimoit. CABUT IO
HenapauieabHOU mpsi- MOU,
M3MEHEHUE PACCTOSIHUI

1 TeOpeMy 00paTHYIO TeopeMe O TPEX
[EepIEeHIUKYIIIpax.

[Mosy4yaTh npeacraBjieHre 00 OPTOrOHAIBHOM
[IPOECKTUPOBAHNH.

J/loka3pIBaTh TEOPEMY O MPOEKIIMH TOUKH Ha
MTPSIMYIO.

Pemateb crepeoMeTpuyeCcKUe 3a/1a4u, CBSI3aHHbIE
C NEPIEHAUKYIISPHOCTBIO MPSIMOM U INIOCKOCTH.
PemiaTh pUKIaJHbIEC 3a/1a41, CBI3aHHBIE C

HaX 0KJICHUEM IT'€OMETPUYECKUX BEJIMYUH.
Pemare crepeoMeTpuyeCKUe 3a/1a4u, CBSI3aHHbIE
C IPUMEHEHUEM TEOPEMBI O TPEX
[TEpPIeHINKYIIIpaX, HAXOXKACHUEM PacCTOSHUM,
[TOCTPOECHUEM ITPOEKIIUH.

CpaBHHMBATb M AHAJIM3UPOBATH YTBEP)KICHUS C
[IEJIbI0 BBIABICHHSI JIOTHYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUM.

AHAJIM3UPOBATH U MOJEJMPOBATH Ha S3bIKE
[EOMETPHH PeaIbHBIE CUTYAllNH, CBSI3aHHBIE C
MCPIICHAUKYJIIPHOCTBIO HpHMOﬁ " IIJIOCKOCTH,
HCCJIeI0BATh [TIOCTPOEHHBIE MOJEIIN, B TOM
MKCTIe U C MCTIOJIB30BAaHMEM allnapaTa ajireOpsl

Yrabl u
paccrosinus (16

)

B IIPOU3BOJILHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB.
[ToBTOpEHME: YrOa MEXIY
CKPCIIMBAOIIUMUCH ITIPSIMBIMU B
poctpancTse. ['eomerpruueckue

[PSIMBIMU B MHOTOI'paHHHKAX.
JIByrpannslii yros. CBoiicTBO
ITMHEHHBIX YTJIOB IBYIPAHHOTO
yria. IlepnennukynspHsie
[JI0CKOCTH.

CBoOICTBa B3aIMHO
[epIEHIUKYISIPHBIX INIOCKOCTEH.
[Ipu3HaK nepreHANKyYISIPHOCTH
[JIOCKOCTEM; TeopeMa 0 IpsaMOin
repecedeHus AByX INIOCKOCTEH
MepIEeHINKYISAPHBIX TPEThel
[JI0CKOCTH.

[IpsiMOyrosibHBII
apauiesenumne/; Kyo;
M3MEPEHMs], CBOMCTBA
[IPSIMOYTOJIEHOTO
napayuienenunena. Teopema o
TIaroHaiu MPsSIMOYTOJIBHOTO

Heé.
CrepeomMeTpuiecKue u
ITPUKJIaTHBIC 3a/1a4U, CBA3aHHbBIC
CO B3aMMHBIM PACIIONIOKEHUEM
[IPSIMBIX U TNIOCKOCTH.
[ToBTOpEHME: CKPEILINBAOIIMECS
[psIMBbIE, TapajlIeIbHbIE

IIJIOCKOCTHU B CTAHAAPTHBIX

[loBTOpEeHME: Yroa MeXIy IpsSMbl-
MU Ha MJI0CKOCTH, TPUTOHOMETPHS

IMCTO/IbI BBIYHUCJICHUA YTJIa MCKAY

[apajjiejienuieaa u CJIeACTBUC U3

AKTYaJIN3UPOBATH (PAKTHI U METO/IbI
MIaHUMETPHUH, PEJIEBAHTHBIE TEME, TPOBOIUTh
aHasoruy. PopMyIHpPOBATH OIPE/IEICHUE
MByrpaHHOTro yria. /loka3biBaTh CBOICTBO
[PaBEHCTBA BCEX JIMHEHHBIX YIJIOB ABYTPAHHOTO
yria.

KnaccupuuupoBath AByrpaHHbIC YIJbl B
BaBHCUMOCTH OT UX TPayCHON MEpHI.
DopMyJIMPOBATH OTIPEIEICHNE B3aUMHO
MEePIEeHANKYIISPHBIX TNIOCKOCTEH.
/loka3pIBaTh TEOPEMY O NPHU3HAKE
MEPIEHANKYIIPHOCTH ABYX MJIOCKOCTEH.
DopMyJIMPOBATH ClIeACTBHE (M3 MPU3HAKA) O
MEPIECHINKYISIPHOCTH MJIOCKOCTH, KOTOpast
[epIEeHINKYJIISIPHA PSIMOM, IO KOTOPOH
[IEPECEKAIOTCS JIBE INIOCKOCTH, ITH IIOCKOCTSIM.
Jloka3bIBaTh YTBEP)KICHUS O €r0 CBOWCTBAX;
TEOpEeMy U CIIEICTBHE U3 HEE O ANAroHaJsIX
PSIMOYT'OJILHOT'O NapajuleIeUIIe .

Pemathb crepeomeTpruieckne 3aaun, CBI3aHHbIC
C MEPIECHANKYJIIPHOCTD NPSIMBIX U IJIOCKOCTEH,
MCTIONB3YS MJIAHUMETPHUECKHIE (DAKThI 1
METO/TBI.

I[IpoBOANTH JIOTHYECKH KOPPEKTHBIE
IMoKa3aTeNbHbIE PACCYKICHUS TP PEILIEHUN
TEOMETPHUYECKUX 3a/1a4, CBSA3aHHBIX C
[epIeHINKYIIPHOCTBIO TNIOCKOCTEM.
AHAJIM3UPOBATH M MOJCJTHPOBATH HA A3bIKE
[EOMETPHH peajbHbIE CUTYalllH, CBSI3aHHBIE C
[EePIeHINKYIIPHOCTHIO PSMBIX H IJIOCKOCTEH.
M ccaenoBaTh NOCTPOEHHBIE MOJIENH, B TOM
YHCIIE U C UCTIOJI30BAaHMEM alllapaTa ajlreOpsl.
Pemath npukiaaHbie 3a1a49H, CBSI3aHHBIE C HA-
XOXKJIEHHEM T€OMETPUUECKHUX BEINUNH




MHOTorpaHHukax. [lapa
[apaJuIeIbHBIX IIJIOCKOCTEN Ha
CKPEILMBAIOLINXCS PAMBIX,
[PACCTOSTHUE MEXKY
CKPEIINBAIOIIUMUCS MTPSIMBIMU B
[IPOCTBIX CUTYalHAX.

OnyckaHye neprneHanKyIsipoB,
BBIUHCIIEHUE PACCTOSIHUNA OT TOUKU
10 TOYKH; MIPSIMOM; TUIOCKOCTH.
Brruucnenue pacCTOSIHUM MEXKIY
CKPEILMBAIOLIUMHUCS MTPSIMBIMU C
[TOMOLIBIO MEPIICHIUKYIIIPHON
[JI0CKOCTH.

TpéXrpaHHbIil yroJ, HEPaBEHCTBA
TS TPEXTPAHHBIX YTIIOB.
Teopema [Iudaropa, TeopeMbr
KOCHHYCOB U CUHYCOB JUJISl
TPEXTPAaHHOTO yria. DJIeMEeHTHI
chepruecKoil TeOMEeTpUH:
reoie3nuecKre JMHUY Ha 3emiie

Mmuororpannuku (CUCTEMaTU3alMs 3HAHUMH: Pagorath ¢ yueOHHKOM: 3a]1aBaTh BOMPOCHI,
(7 1) IMHOTOrpaHHHK M €70 3JIEMEHTHL.  |[eJ1aTh 3aMeYaHusl, KOMMEHTapUH.
[Mupamuaa. Buasl nupamua IAHAJIM3UPOBATH PELLICHUE 33/1a4u.
[IpaBunbHAs TUpaMuUIA. PucoBaTh BBIITYKIIbIE MHOTOTPAHHUKHU C
[Tpusma. [Ipsimast U HaKJIOHHAA BaJlaHHBIMU CBOMCTBAaMU; BOCCTaHABIUBATh
npu3Mbl. [IpaBunbHas mpusma. 00K BUJ BBITYKJIOIO MHOTOIPAaHHHKA IO IBYM
[Ipsimoil mapaienenunen, ero npoekuusM. JlokasplBaTh CBOMCTBA
[IPSIMOYTOJIBHBII NapasuIeICIUIIE ], BBITYKIOr0O MHOIOrpaHHUKa. PucoBath
KyO. BBIITYKJIbIE MHOTOIPAHHUKH C Pa3HOU AIIepoBOil
BeITyKJIbIE MHOTOTpaHHHKH. XapaKTepHCTUKOM; HCCIeI0BATh BO3MOKHOCTH
Teopema Diinepa. [IpaBuibHbIe 1 [TOTyYEHHsI pe3yabTaTa MPH BapbUPOBAHUH
MOJIy- IMpaBUJIbHBIC JTaHHBIX.
MHOTOTPAaHHUKH /loka3pIBaTh CBOWCTBA MPaBUIIbHBIX
MHOTOTpaHHUKOB . [l1aHupoBaTh mocrpoenne
MPpaBUJIBHBIX MHOI'OI'PAHHUKOB Ha IMOBEPXHOCTAX
IPYTHUX NMPaBUIBHBIX MHOTOIPaHHUKOB
BekTopsbl [ToHsiTHE BEKTOpa Ha IJIOCKOCTH U [AKTYaJIU3HPOBATh (DAKThI M METObI

B IPOCTPAHCTBE
(13 1)

B IIPOCTPAHCTBE.

CyMMa U pa3HOCTh BEKTOPOB,
MPABIIIO MTapaJUIeIIeTI e A,
[YMHOKEHHE BEKTOpa Ha YHCIIO,
[pa3Io’KeHne BEKTOpa 1o 6azucy
TpEX BEKTOPOB, HE JIKAIINX B
0HOHU T10cKocTU. CKalsipHOE
MPOU3BEICHUE, BEIYUCIICHIE YTJIa
MEXy BEKTOpaMU B
MIPOCTPAHCTBE.

[Ipocreiiine 3aja4u ¢ BEKTOpaMU

[JIAHUMETPHUHU, PEJIEBAHTHBIE TEME, IPOBOJUTh
aHasiorny . OnepupoBaTh NOHATHSIMHU: BEKTOP
Ha TUIOCKOCTHU U B IPOCTPAHCTBE; KOMIJIAaHAPHBIE
BeKTOPHI . [IpuBOTUTE IpUMEPBI PUINUECKUX
BEKTOPHBIX BennuuH . OcBauBaTh npaBuia
BBITIOJTHEHHS IECTBUH CIIOKEHUS U BBIYMTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA HA YUCIIO .
/Toka3bIBaTh [IPU3HAK KOMILIAHAPHOCTH TPEX
BEKTOPOB .

Jloka3pIBaTh TEOPEMY O Pa3JI0KEHUH JTI000r0
BEKTOpA 110 TPEM JaHHBIM HEKOMILJIAHAPHBIM
BEKTOPAM .

/IBuzxenus (5 u)

/IBUYKEHUS TPOCTPAHCTBA.
OtoOpaxkeHwus. [IBmxeHus u
paBeHCcTBO Guryp. Oomue
CBOMCTBA JBIOKeHMI. Buabl
NBIKEHUN: MTapaJlyIeIbHbIN
[epeHOC, IIEHTPaTbHAS
CUMMETPHSI, 3epKaIbHas
CUMMETPHUSL, I0- BOPOT BOKPYT

I[IpuMeHATHL ITpaBHiIa BHIIOTHEHHS JEHCTBUN
CJI0KEHHS U BBIYMTAHUS BEKTOPOB, YMHOKEHMSI
BEKTOpA Ha YHCIIO TPY PEIICHUH 3a71ad.
IHaxoauTh KOOPJAMHATHI BEKTOPA B JAHHOM
0asuce ¥ CTPOUTH BEKTOP 110 €0 KOOPAHHATAM.
BcmoOMHMTB OIpe/ieieHne CKaIIPHOTO
[YMHOKEHHUS U €r0 CBOMCTBA. BBIUMCIIATH ¢
[TOMOIIbIO CKAJIIIPHOI'O YMHOKEHUS AJTUHBI




rpsimo . [IpeoOpazoBanus
rmono6us. [psimast u cepa
Olinepa.

['eomeTpuyeckue 3a1auu Ha
[IPUMEHEHUE ABUKCHUS

BEKTOPOB, YTJIBI MYy HUMH, YCTAaHABIUBATh
MEePIeHIUKYIIPHOCTH BEKTOPOB.
AHAJIM3UPOBATH U MOJIEJIMPOBATH Ha SI3bIKE
FCOMETPHUHU PeajbHBIC CUTYAIlUH, CBSI3aHHBIE C
(hM3rUeCKUMU BEKTOPHBIMU BEIMIHHAMMU.
[McmoJib30BaTh P PENICHUH 33/1a4, CBSI3aHHBIX
C BEKTOpaMH B IPOCTPAHCTBE,
[TAHUMETPUYECKUE (PaKThl K METOJIBI.
CB00OTHO ONIEPUPOBATH MOHATHSIIMMU:
oToOpakeHre MPOCTPAHCTBA Ha ceOsl, TBUKEHHE
[IPOCTPAHCTBA; LIEHTpaIbHAs, OCeBast U
BepKabHasi CHMMETPHH, TTapalIeTbHBIH
[epEeHOC; PaBEHCTBO U MoJ00ue Guryp.
/loka3pIBaTh YTBEPXKICHUS O TOM, YTO
[IEHTpaJbHAasl, OCeBast U 3€pKaNbHAs CAMMETPHH,
MapayuIeTbHBIA IEPEHOC SBISIOTCS IBIKCHHUSIMH.
BbInoaHATH Mpeodpa3oBaHms OA00HS.
OnepupoBaTh MOHSATHSIMU: TIPSIMas U cepa
Ditnepa .
PemaTthb reoMeTpUUECKUE 3a]a4UU C
KCITOJIb30BAHUEM JIBDKCHUH .
[McmoJib30BaTh NP PEIICHUH 33/1a4 JIBIDKSHUS
[IPOCTPAHCTBA U UX CBOWCTBA .
CpaBHUBATH 1 AHAJTU3HPOBATH YTBEPIKICHUS C
[1EJTHI0 BBISABIICHHS JIOTHYECKA KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUH .

ccJ1e10BaTh IMOCTPOECHHBIE MOJIEIH .
[::cnonbsonan, ungpoBbie pecypesl

11 xkaacce

1054

Ha3panue
pasaeJia (TeMbl)
Kypca

(K0 IMYEeCTBO
4aCoB)

OcHOBHOE coepKaHne

OcHOBHBIE BU/BI IeSITEIbHOCTH YYAIUXCS




AHAJINTHYECKAA
reoMeTpus
(15 u)

[ToBTOpEHME: KOOPIUHATBI
BEKTOpa Ha TIUIOCKOCTH H B
MPOCTPAHCTBE, CKaJISIPHOE
MPOU3BECHNE BEKTOPOB,
BBIUMCIICHHE  yIida  MEXIY|
BEKTOpaMH B MPOCTPAHCTBE.
'YpaBHEHUE HIPSAMOH,
MPOXOAIIEH Yepe3 ABE TOUKH.
'YpaBHEHHE IJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
MIOCKOCTH B OTPE3KAX
BekTopHOE MTpou3BeICHUE.
JIvHelHbIe HEpaBEHCTRA,
IMUHEHOe MPOrpaMMUpPOBaHUE
AHATUTUYECKHE METOIBI
pacuéra yria MexIay IpsSMBIMI
Y TUTOCKOCTSIMU B
MHOTrorpaHHukax. @opmyJia
[PACCTOSTHUS OT TOYKH JI0
MJIOCKOCTH B KOOPAMHATAX.
HaxoxxaeHue paccTosHHs 0T
TOYKH J0 TUIOCKOCTH B KyOe |
MPaBIIILHON TUPAMU/IC

IAKTYaJIM3HPOBATH (PAKThI U METOJIBI
MJIaHUMETPHH, PEJICBAHTHBIE TEME, TPOBOIUTH
aHaorny. CBOAMTH JICWCTBUS C BEKTOPAMH K
AHATTOTUYHBIM JCHCTBUSAM C MX KOOPJIUHATAMHU.
BcnoMHHMTB OTIpefieNieHre CKAISIPHOTO YMHOMKEHUS
1 €ro CBOMCTB. BBIUUCIATH C MOMOILBIO CKAJISIPHOTO
YMHOKECHHUSI IJIUHBI BEKTOPOB, YTJbl MEKIY HHUMH,
yCTaHABIUBATh NEPICHIUKYISIPHOCTH BEKTOPOB.
BpIBOIMTH ypaBHEHHE TUIOCKOCTH U (hopmyy|
[PACCTOSIHUS OT TOYKH JIO MIIOCKOCTH.

Pemiate 3amaum, coueTras KOOPAMHATHBIN
BEKTOPHBIN METOJbI.

IpoBoaNTHL JIOTHYECKA KOPPEKTHBIE
moKa3zaTejibHble PAaCCy:KIeHUs] TpU PEUICHUH
TEOMETPHUYECKUX 3a]la4 Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a

AHAJIM3UPOBATh U MOJAEJMPOBATH Ha S3bIKE
reoMCTpUU pCajIbHLBIC CUTyaluu, CBA3aHHBIC
BEKTOpPAMH U KOOPIUHATAMHU.

HccnenoBaTh NOCTPOSHHBIE MOJIEIH, B TOM YHCIIE U
C MCIIOJIb30BaHUEM armapara ajareopsl .

M cnoab30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI.
3HAKOMUTBHCS C HCTOPUEH Pa3BUTHSI MATEMATHKHU

U

IloBTOpEHME,
0000IIIeHEe

H
cHCTeMaTH3AIUA
BHAHUM

(15 gyacoB)

Ceuenus MHOTOTPaHHHKOB!
CTaHAapTHLIC MHOI'OI'PAHHUKH,
METOJT CJIEJIOB, CTaHJapTHBIE
MIOCKOCTH, MIEpPECEUECHHU S
MPSIMBIX U TUIOCKOCTEN
[TapauienbHble MIPSIMBIE U
MIOCKOCTH: MapauIeIbHbIE
CEUEHNs, pacy€T OTHOILEHUI],
YTJIBI MEKIY
CKpCHINBAIOIIMUMHUCH IIPAMBIMHA
[leprieHqUKYISpHBIE IPSIMBIE U
MIOCKOCTH: CTaH/IapPTHBIE Maphl
MEPIICHIANKYJISIPHBIX
MIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPaHHHKOB,
reopeMa o TpEX

MEePIEHANKYJIIIpax,
BBIUMCIICHNA JUINH B
MHOTOI'PaHHHKaX

TIoBTOpEHME: IIOIIA N
MHOTOYT'OJIbHUKOB,  (hOPMYJIBI

IUTSE  TUTOINAZCH, COOOpaXKeHHs
o 100usl.

[Tmomamu CEeUYeHUM
MHOT'OI'PaHHUKOB: TUTOIIIA A
MOBEPXHOCTEH, pa3- pe3aHus Ha

MacTH, COOOpaXKeHHUs OO0

CTpOUTDH CEUCHHUS.

Pemarn CTEPEOMETPHUUCCKUC 3a1a4M Ha
TOKa3aTeILCTBO  MATEMATHYECKHUX  OTHOIICHMIA,
HAXOXKJCHUE TEOMETPUYECKUX BEJIHYHH  (JJIHH,
[YTJI0B, TUIOMIA I, 00BEMOB).

HUcnmonb30BaTh MPHU PELHICHUH CTEPEOMETPHUUCCKHX|
3ajad riaHUMETpUUecKue (HaKThl K METOJIbI.
I[MpoBoauTh JIOTHYECKH KOPPEKTHBIC
ITOKa3aTeNIbHbIC  PACCYXKJICHUS perieHuy
CTEPEOMETPHUCCKUX 3a]1a4.
CpaBHUBaTh W  aHAJU3UPOBATH
CUTyalldM W  BBIBJISTH  BO3MOXHOCTB
MOJICJIMPOBAHHS HA SI3bIKE TEOMETPHHU.
MoaeaupoBaTh PEATLHYIO CHTYaIl[MI0 Ha SI3BIKE
FEOMETPHUH U HCCJIEA0BATH TOCTPOCHHBIC MOJICITH, B
TOM YHKCJIC U C UCIIOJIb30BAaHUEM arlnapara ajareopsl.
U cmoab30BaTh KOMIIBIOTEPHBIC ITPOrPAMMbI TIPU
[pEIICHUH 33124

pu

peabHbIe
eé




O0BLEM
MHOTOTPAHHUKA
(17 q9)

O0BéM Tena. O0BéM
MPSIMOYTOJILHOT'O
nmapajuieienumnena . 3amadu o0

yIBOGHUHM Ky0a, O KBajapaType
Ky0a; O TPUCEKITNH yTJa.

CrepeoMeTpHUeCKHE  3aTadH,
CBSI3aHHBIC c 00BEMOM
MPSIMOYTOJILHOTO
napaienenuIe/a.
[Ipuknannbie 3a71a4u,
CBSI3aHHBIC C  BBIYUCIICHHUEM
00BEMaA MPSIMOYTOJIEHOTO
napaieNenume/a.

OO0BEM MPSIMO TPU3MBI.
CrepeoMeTpHUISCKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB MPSIMOI TPHU3MBI.
[IpuknaaHbie 3a1a4H,
CBSI3aHHBIE C 00BEMOM TIPSMOA

IMPU3MBIL.
Beruucnenne 00bEMOB Ten C
ITOMOIIBIO OIPENEIEHHOTO

uHTerpana. O0bEM HAKIOHHOW
[IPU3MBI, IUPAMUIBL.

dopmyna o00bEMa THPaAMHUIBI.
OTHoIIeHHe 00BEMOB TTHPAMH/]]
C 00IIIUM yTJIOM.

CrepeoMeTpUUECKHE  3aadH,
CBSI3aHHbBIC c o0BEMaMu
HAKJIOHHOM MPU3MBIL,|
HI/IpaMI/I,Z[BI.

[puxiasHble 3a7a4d MO TEeMe
«O0BEMBI TEN», CBA3aHHBIC C
00BEMOM HAKJIOHHOW TPU3MBI,
MTUPAMHUJIBL.

[IpumeHeHue 00BEMOB.
BbruuciieHre paccTOSHHS IO
MIOCKOCTH

CB000HO OTIEPUPOBATH MOHATHAMH: 00BEM TelIa,
00BEM MPSMOYTOJILHOTO TTapalIeNIeTUIe 1a.
DopMyJIHPOBATH OCHOBHBIE CBOWCTBA OOHEMOB .
Jloxa3bIBaTH TEOpeMy 00 00bEME PSMOYTOIBHOTO
MapaJuIeNieTiIesa, CIeICTBUS 13 Hee.

Pa3pe3aTh MHOTOTpaHHUKH, TIEPEKITAIBIBATH YACTH.
PemaTthb crepeoMeTpuYecKue 3agauu, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMa IPSMOYTOJILHOTO
MapaieNenune a, MPU3MBL.

CpaBHUBATh M AHAJIM3UPOBATH YTBEPKIACHUS C
[IEJbI0  BBISIBJICHUS JIOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3UPOBATh MW MOJAEJHPOBATH Ha S3bIKE
[EOMETPUM peajbHble CUTyallid, CBS3aHHBIC C
00BEMOM  TPAMOYTONBHOTO  TapajuleseTHIesa,
TIPU3MBI, TTHPAMHUJIBI.

HccaenoBaTh MOCTPOCHHBIC MOJICNN, B TOM YHCIIC
U C UCIIOJIb30BAHUEM arlapara anreOpsl .
BrIBOIMTH OCHOBHYIO HHTETPATBHYIO (hOPMYITY IS
BBIUMCIICHUST 00BEMOB TEJI.

U/loka3piBaTh TeopeMy 00 00bEME HaAKJIOHHOW
MPU3MBI Ha TPUMEPE TPEYTrONbHOW MPU3MBI M IS
POU3BOJIIBHON MTPU3MBI.

U/loka3pIBaTh TeopeMy: 00 0O0bEME IHPAMH/IBL,
(dopMynupoBaTh  CIEACTBUSI H3 Hee: O0BEM
[yCeu€HHOW NUpaMuIbl . BBIBOIUTH QOpMyITy s
BBIYMCIICHHSI 00bEMOB YCEUEHHON MUPaMUIBI

Tena Bpamenust
(24 1)

[ e prYecKas
MMOBEPXHOCTH, oOpa3yrormue
AJTAHIPUYECKON
MOBEPXHOCTH.

Humunap. IlpsMoit kpyroBoi
[VTAHIP [Tnomanp
MOBEPXHOCTH IUJIMHIIPA.
Konmnueckast MTOBEPXHOCTb,
oOpasyroiue KOHUYECKOH
noBepxHocTH. Konyc. Ceuenue
KOHyca TJIOCKOCTHIO,
napanieaTbHON IUIOCKOCTH
OCHOBaHMS. Y CEUEHHBIN KOHYC.
M300paxxeHne  KOHYCOB M|
[yCEUEHHBIX KOHYCOB

[Tnomans OOKOBOM
TOBEPXHOCTH 51 MOJTHOM

MOBCPXHOCTU KOHYCA.

CBoOogHO oIepupoBaTh TMOHATHSAMM:
LWINHAPUYECKask OBEPXHOCTb, IMIAMHAP. U3ydaTh
CI10COOBI IOy YCHUS HWIAHIPUYECKOH

MOBEPXHOCTH, IWIMHIPA.
N300pakaTh IIMHAP U €T0 CEUYCHUS IIIOCKOCTHIO.
CB000HO ONIEpPUPOBATH MOHITUSIMU: KOHUYECKAs
[TOBEPXHOCTh, KOHYC, YCEUYEHHBI KOHyC. M3yudartb

CHOCOOBI TOJTYYEHHs] KOHHUYECKOW MOBEPXHOCTH,
KOHYyca.

N300pakaTh KOHYC M €ro CEUYCHHsl IUIOCKOCTHIO,
mpoxojsiied  uepe3  OCh, H  IUIOCKOCTHIO,
MEepIeHANKYIISPHON K OCH.

BbiBoauTh GopMysibl Ul BHIYHUCICHUS OOKOBOH M
[TOJTHOM ITOBEPXHOCTEM TEJl BpalLlCHHUS.

Pemate crepeomeTpuueckue 3ajadui, CBSI3aHHBIE C
TellaMHd  BpalleHMs,  HAXOXKJICHHEM  ILIOLIAIH
OOKOBOIl ¥ TIONHON TIOBEPXHOCTH, IOCTPOCHHEM
CCUCHMH.

CrepeoMeTpUUECKHe 33Ja4l Ha

M cmoab30BaTh 1pu PCHICHUHA 3aaa4




YIOKa3aTCJIbCTBO WU BBIYUCIICHHC,

[MOCTPOCHUEM CceueHui
LUIMHAPA, KOHYCA.
[Ipuknannbie 3a/1a4M,|
CBSI3aHHBIC C LIUJIUHAPOM.
Cdepa u map.

[lepeceuenne cdepsl U mapa c
rutockocThio. Kacanue mapa u
chepsl TIOCKOCTRIO. Bum
n300paXkeHne mapa
YpaBHenue cdepol. [Lmomanp
cthepsl 1 e€ JacTei.
CummeTpus cepsl 1 mapa.
CrepeoMeTprUYecKre 3a/1a4u Ha
IMOKa3aTeNIbCTBO M BBEIUUCIICHHE,
CBsI3aHHBIC CO Chepoit U
[I1apOM, ITIOCTPOCHUEM HX
CEYEHUM MIIOCKOCTBIO.
[IpuknagHsle 3a1a4u,
CBsI3aHHBIE CO cepoii U
1apom.

[DIOCKOCTH, BBIUHCICHHS B
OKPYKHOCTH, CTaH/IapPTHBIC
ox00ust

IPasmuunble KOMOMHAIINH TENT
BpaHleHI/Iﬂ n MHOFOI‘paHHI/IKOB.
Samaun o teme «Tena u
MOBEPXHOCTH BPAIICHUS

ITAaHUMETPUUYECKUE (PaKThl M METOIBI.

CpaBHUBATh W aHAJM3UPOBATH YTBEPXKICHUS C
[ETbI0 BBISIBICHWS JIOTHYECKH KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHIA.

AHAJIM3UPOBATh ¥ MOJAEJHPOBATH Ha S3bIKE
TEOMETPUH peallbHble CUTYyallid, CBS3aHHBIE C
KOHYCOM ¥ IIWJIHHIIPOM.

HccaenoBaTs NOCTPOCHHBIE MOJICIH, B TOM YHCIIE U
C MICTIOJTP30BAHMEM arlapara ainreops
IAKTYaJIM3HUPOBATH (PAKThI U METOJIbI
[JIAHUMETPHH, PEIICBAaHTHBIC TeMe, MPOBOAUTH
anasiorun. CBOGOIHO ONePHPOBATH MOHATHIMM:
cdepa u map, HeHTp, paaryc, TuamMeTp cepsl u
mapa.

MccnenoBaTh B3aMMHOE PacTIOiOXKeHHE Chephl U
IIOCKOCTH.

@DopMyJIMPOBATH OIpeJIeIeHNe KacaTeIbHON
MIOCKOCTH K cepe.

/loxa3pIBaTh TEOPEMBI O CBOMCTBE U MIPU3HAKE
KacaTeIbHOM MJIOCKOCTH.

BbiBoanThb GpopMyITy Al BHIYUCICHUS TUTOIAN

[loBTOpEeHHE: OKPYXHOCTH HacQephl uepe3 paanyc chepsl.

Pemiath cTepeoMeTprUeCKUe 3a/Ja4d, CBSI3aHHBIE CO
chepoit U 1apoM, HaXOXKJICHUEM TUIOIAAH Cephl U
e€ JacTeil, mocTpoeHUeM cedeHUl cephl U Iapa.
IAHAIM3UPOBATh ¥ MOJAEJIHPOBATH Ha S3BIKE
r€oOMCTprUMU peCajibHbIC CUTyalllud, CBA3aHHBIC (|
[I1ApOM U CPEPOIA.

Pemiath nmpocTeie 331291, B KOTOPBIX (PUTYPUPYIOT
KOMOWHAIINY TeJl BPAIICHHUSI © MHOTOTPAaHHUKOB.

M cnmosb30BaTh MPY PEIICHUN 33]1a4, CBSI3aHHBIX CO
cdepoit u mapom, TUTaHUMEeTprUIecKue (paKkThl 1
METOIBI.

Pemiath cTepeoMeTpUUCCKUE 3a7a4M, CBSI3aHHBIC C
reJlaM  Bpall€Hus, I[MTOCTPOCHUCM CeUeHu# Tel
BpalleHusl, ¢ KOMOWHAIUSIMU TeJ BpalleHUs W

MHOT'OT'PaHHUKOB.

HpOBOIlI/ITI) JIOTUYECCKHU KOPPEKTHBIC|
J1I0Ka3aTCJIIbHbBIC pacCyKaCcHus npu peuIeHNY
FCOMCTPUICCKUX 3aaaq, CBsA3aHHBIX C

[EPIEHAUKYJISIPHOCTBIO TNIOCKOCTEM.
IAHAJTU3MPOBATL ¥ MOJEJIHPOBATH HA S3bIKE
FEOMETPUM peajbHble CHUTyallld, CBS3aHHBIE C
IMHOI'OI'paHHUKaMU.

HccaenoBaTh NOCTPOCHHBIE MOAEIH, B TOM YHCIIE
M C MCTIOJIb30BAaHUEM arapaTa anreOpbl

IMnomann
MOBEPXHOCTH H
00BHEMBI KPYTJIBIX
e (9 u)

O0béM mummHApa. Teopema 00
00BEME TIPSMOTO IHIIHHIPA.
[Tnomaau OOKOBOH U MOJIHOM
MOBEPXHOCTH [IMH/PA
Berunciienue oOBEMOB Tl C
[MOMOIIBIO ONPeACIIEHHOTO
uHTerpana. O0bEM KoHyca.
[Tom@aan OOKOBOM M IIOJHOMN

CB000HO OTIEPUPOBATH MOHATHAMH: 00BEM Tella,
ITOIAb TOBEPXHOCTH.

@DopMyJIMPOBATH OCHOBHBIE CBOWCTBA OOBEMOB.
/loka3pIBaTh TEOPEMBbI: 00 00bEME IIMIINHPA; 00
00BEME KOoHyca. BLIBOAUTH (hOpMYITBI IS
BBIYUCIICHISI 00bEMa YCEUEHHOTO KOHYCA.
HccaenoBaTh NOCTPOCHHBIE MOJICIH, B TOM YHCIIE U
C MCIIOJIb30BaHUEM amnmapara ajareopsl.

MOBEPXHOCTH KOHYCA.
CrepeoMeTpUUECKHE  3aJauH,
CBSI3aHHBIE C  BBIYKCICHUEM

3HATHL  BO3MOXXHOCTM  peIIeHHs  3ajad  Ha
[IOCTPOGHHWE  LUPKYJIEeM W JIMHEHKOM, O
KJIACCUYECKUX HEepa3pelInMbIX 3a/1a4ax.




00BEMOB IUIKH/IPA, KOHYCA.
[MpuknagHbIe 331241 TI0 TEMe
«OO0BEMBI U TUIOIIAIH
nmoBepxHocTel Ten. O0bEM
nrapa u mapoBoro ceKTop.
Teopema 06 00bEMe mapa.
[Tnomiank chepsl.
CrepeoMeTpUYeCKUe  3aJ1ayH,
CBSI3aHHBIC C  BBIYHCIICHUEM
00BEMOB  1mapa,  MIAPOBOTO
CErMeHTa, IIapOBOr0 CEKTOpa.
[IpuxnagHbie 3a7a4u o
TeEMeE «O0BEMBI TEI»,

TJIOMIAIBI0 C(HEPHI.
CooTHOIIIEHUS MEXTy|
MJIOIIAASIMUA TIOBEPXHOCTEH U
00BEMaMHU MOJOOHBIX TEII.

CBsI3aHHBIE C 00BEMOM IIapa UHEKOPPEKTHBIX PACCYKICHHH.

CB00OHO ONEPUPOBATH IMOHATHSAMM: IIAPOBOU
CerMEHT, IIAapOBOM  CJOM, IIapOBOM  CEKTOp,
OCHOBaHHE W BBICOTA CETMEHTA, OCHOBAaHUE U
BBICOTA IIIAPOBOTO CIIOSL.

BeiBoauTh (GOpMYIBI AN HAXOXKICHUS OO0BEMOB
[IApOBOTO CETMEHTA, MIAPOBOTO CEKTOPa, IUIOMIA/IN
cdepsl.

/Toka3pIBaTh TeOpeMy 00 00BEME 1Iapa.

Pemath crepeoMeTpuyecKue 3a/auu, CBA3aHHbBIC C
00BEMOM TI1apa, IIAPOBOIO CETMEHTa, IIAPOBOIO
CEKTOpa, IJIOIAIbI0 ChEpHI.

CpaBHHBATh U aHAJIM3UPOBATH YTBEPXKICHUS C
[EJNBI0  BBISBIICHHUS JIOTUYECKH KOPPEKTHBIX U

AHAJM3MPOBATh M MOAEJHPOBATHL HAa SI3BIKC
FEOMETPUH pEalbHbIe CHTYaIlMH, CBS3aHHBIC C
00bEMOM IIapa, IIAPOBOTO CErMEHTa, IApOBOTO
CErMEHTa, IJIoIaIbi0 Chephl.

[lomoOHBIE Tena B(CB0O0OHO OMEPUPOBATHL MOHATHEM: I000HBIC
MPOCTPAHCTBE. W3menenuerena B mpOCTPAHCTBE.
00BEMa MpH MOJ00UH. BerauciaaThb 00BEMBI Tel c IIOMOIIIBIO|
CrepeoMeTpUUYECKHE  3aaud,ONPEAeIEHHOIO HHTErpaa.
CBSI3aHHBIC C  BblYMCICHUEMPelIaTh CTEPEOMETPUUECKHUE 3a7aul, CBA3AHHBIC C
00BEMOB  TENl M  IUIOIIAACHICOOTHONICHUSMU MEXIY TUIOIIA/IIMU TOBEPXHOCTEH
MOBEPXHOCTEH 1 00bEMaMHU T10100HBIX TEJL.
IpoBoauTHL JIOTHYECKHU KOPPEKTHBIE
moka3zaTejbHble PACCy:KIEHUs] TpU  PpEIICHUH
TEOMETPUYCCKUX 3a/1a4, CBSI3aHHBIX C BHIYUCICHUEM
00BEMOB TeI C TOMOMIBIO  OMPEAeIIEHHOTO
MHTErpajia, HaXOXXJICHUEM COOTHOLICHUS MEXKIY]|
[UIOIIA/IIMU TTOBEPXHOCTEH U 00BbEMaMH T0JJO0HBIX|
TeJT.
IAHATM3UPOBATL U MOAEJMPOBATH Ha SA3bIKE
TEOMETPpUU peadbHbIE CHUTYallud, CBSI3AHHBIE C
00BEMaMU Hu TTOBEPXHOCTSIMU Tell, Ha|
TOKA3aTeIbCTBO U HAa HAXOXKJICHHUE T€OMETPUUECKUX
BEJIMYNH
I[loBTOpEHME, O0ob6maromee noBTopeHuePemaTs CTEPEOMETPHUICCKIE 3a7a4u HA|
00001IeHHE MOHSATUH M METOJOB KypcCajioKa3aTelIbCTBO  MAaTEMaTHUYECKUX  OTHOLICHUH,
1 reomerpun  10—11  KJIaccoB,HAXOXKIEHHE TEOMETPUYECKHX BEIUYHMH (IUIWH,
CHCTEMATH3AlUs [CUCTEMaTHU3aLMs 3SHAHHA. YTJIOB, TUIOINIA I, 00BEMOB).
BHAHMI Hcropust pa3BuTUAM CIOJIB30BaTh NIPU PELICHUH CTEPEOMETPUUYECKUX|
(25 v) CTEpEeOMETPUM KaK HayKH M e&3azad IIIaHUMETPUUECKUe (PaKThl 1 METOMBI.
[POJIb B pa3BUTHU co-IIpoBoguth JIOTUYCCKHU KOPPEKTHBIE
BPEMCHHBIX HMHKCHEPHBIX HJIOKA3aTeIbHBIC  PACCY)KIEHUS TIPH  PEIICHUH
KOMITbIOTEPHBIX TEXHOJOTUN  [CTEPEOMETPUUECKHUX U TUIAHUMETPUUYECKUX 3a7a4.
CpaBHHUBATL M  AHAJIU3UPOBATH  pPEaJbHBIC
CUTyallii W  BBIIBISATH  BO3MOXHOCTH €€

MOJICITMPOBAHUS Ha SI3bIKE TEOMETPHUH.
MoaeJMpoBaTh PEATBHYIO CUTYallMI0 Ha S3BIKE
TEOMETPUN U MCCIAEI0BATH TOCTPOSHHBIC MOJICIIH, B
[TOM YFHCIIE U C MCIIOJIb30BAaHUEM ammapaTa aireOphl.
Mcnonbp30BaTh KOMIBIOTEPHBIE MPOrPaMMblL  IIPU
[peLICHUY 3a7a4.

IMomygaTs TIpeACTaBICHHE O TEOMETPHU KaK O
[pa3BUBAIOILIECHCS HayKe, Hccleayomen

01<py>1<a}01u1/1ﬁ MUp, CBSI3aHHOM C PCaJIbHBIMU]




00BEKTAaMH, IOMOTAIIICH  PEIIUTh  PCATBHBIC
PKU3HEHHBIE CHUTYallMd O POJU CTEPEOMETPUHU B

A3BUTHHU COBPEMCHHBIX MHXCHCPHBIX
IKOMITBIOTCPHBIX TEXHOJIOT it

H




46 PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «BEPOSATHOCTDb U
CTATUCTHUKA»

4.7 NEJA U3YYEHUS YYEBHOI'O KYPCA

YueOHblii Kypc «BeposATHOCTh W CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS SBISETCS
IOPOJOJDKEHUEM M pPa3sBUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriIyOJEHHOrO YpOBHS
OCHOBHOM 1IKOJIBI. Kypce npennasznadeH ais GopMHPOBaHUS y 00YUAOLIMXCS CTATUCTUYECKON
KYJIBTYPBI U IOHUMAaHUs POJIM TEOPUH BEPOATHOCTEN KaK MAaTEMATUYECKOTO MHCTPYMEHTA JUIs
W3YYCHHUS CIyYailHBIX COOBITHH, BEIMYUH U TporeccoB. [Ipu u3ydennn Kypca odoramaroTrcs
IIPEICTABICHUs YYalllUXCs O METOJAaxX MCCIENOBAaHUS M3MEHYMBOIO MHpa, Pa3BUBAETCS
NOHMMAaHWE 3HAYUMOCTH M OOMIHOCTH MAaTEeMAaTUYeCKHX METOJOB TIO3HAHHS  Kak
HEOTHEMJIEMOM YaCTU COBPEMEHHOTI'O €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUSL.

CopepxaHue Kypca HaIlpaBJIEHO Ha 3aKpEIVIEHUE 3HAHWM, MOTYYEHHbIX PU U3yYEeHUU
Kypca OCHOBHOM IIKOJBl M Ha pa3BUTUE INPEICTABICHUN O CIy4YalHbIX BEJIMYMHAX U
B3aUMOCBS35IX MEXIY HHMHM Ha BaXKHBIX IIPUMEPAX, CIOKETHI KOTOPBIX IOYEPIHYTHl W3
OKpyKaromiero Mupa. B pesyiaprare y oOyyaromuxcs JOJDKHO — c(hOpMHUPOBATHCA
IpeJCcTaBlIeHUEe O Haubojiee yNOTPeOUTENbHBIX U OOLIMX MaTeMAaTUYECKUX MOJENSIX,
UCMONb3YeMbIX Ui ONHUCAHUSA AHTPOIOMETPUYECKUX U JieMOorpaduyeckux BEJIUYHH,
NOTPEIIHOCTE B pPAa3IMYHbIE poOJa H3MEPEHUSX, IUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MAacCCOBBIX SBJIEHHH M HPOLECCOB B OOIIECTBE.
Y4eOHbIii Kypc sBisieTcsi 0a30i JJIT OCBOCHUS BEPOSITHOCTHO-CTATUCTHUYECKHUX METOJIOB,
HEOOXO/JUMBIX CIELUAINCTAM HE TOJBKO HHXKEHEPHBIX CIIELUAIBHOCTEH, HO TaKxke
COLIMAJIBHBIX M IICUXOJOTMYECKUX, ITOCKOJBKY COBpEMEHHbIE OOLIECTBEHHbIE HAyKH B
3HAYUTEIbHON Mepe MCIONb3YIOT amnmapar aHaju3a OOJbIIMX JaHHBIX. LIeHTpaabHYO yacTb
Kypca 3aHUMaeT OOCYXKIEHHE 3aKoHa OOJbIIMX 4YHcedl — (YHIAMEHTAIBHOTO 3aKOHA
HOPUPOJIBI, MMEIOLIEro MareMaThyeckyro (opmanuszanuioo. B coOTBETCTBUM € yKa3aHHBIMH
LHEeISIMU B CTPYKType ydeOHOro kypca «BeposiTHOCTh M CTaTUCTHUKA» CpPEAHEH IIKOJIbI Ha
yriIyOJnE€HHOM YPOBHE BBIJIENICHBI OCHOBHBIE CoJiepKaTeabHble TUHUM: «CiydaiiHble COOBITHS
U BeposATHOCTU» U «CilyyailHble BEJIMUMHBI U 3a- KOH OOJIBILINX YUCEID.

[ToMUMO OCHOBHBIX JIMHMI B KypC BKJIIOYEHBI 3JEMEHThl TEOPUM I'padoB U TEOPHH
MHO’KECTB, HEOOXOIMMBbIE JJIsl OJTHOLIEHHOTO OCBOEHUSI MaTepHala JaHHOTo y4eOHOro Kypca
U CMEXHBIX MAaTEeMaTHUECKUX YUE€OHBIX KypCOB.

Copnepxanne nuHUHM «CilydailHble COOBITHSI U BEPOSTHOCTU» CIYKUT OCHOBOH ISt
dbopMHpOBaHUs TIPEJCTABICHUH O paclpeleleHnd BepOsATHOCTEH MeXay 3HAueHUSIMHU
CIIy4alHBIX BEIWYHMH. BakHYI0 4acTb B OTOH COAEPKATEIbHOM JIMHWM 3aHUMAET M3YYCHHE
reOMEeTPUYECKOro M OMHOMHAIBHOTO PACHpPEeNICHUH M 3HAaKOMCTBO C MX HENpPEepPhIBHBIMU
aHaJoraMy — I0Ka3aTeIbHBIM U HOPMaJIbHBIM PaCIpPEACIICHUSIMHU.

TeMmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEJIMYMHAMU U PaclpeAciCHUsIMH,
AKLIEHTUPYIOT BHMMAHHE LIKOJBHMKOB HAa OIMCAaHUM M W3YYEHUHU CIy4YaillHBIX SIBJICHUH C
MOMOIIbI0 HENpepbIBHBIX (PyHKUMNA. OCHOBHOE BHUMaHHUE YAENAETCS MOKa3aTelbHOMY H
HOPMAJIBHOMY PaCIIpeICICHUAM.

B kypce npenycmaTpuBaeTcss 03HaKOMHUTEIIBHOE U3YUYEHHE CBSI3U MEXKIY CIydaliHBIMU
BEJIMYMHAMU U ONMCAHHE 3TOM CBSI3M C TOMOIIbIO KOXPQHUIMEHTa KOPPEISIIUA U €ro
BBIOOPOYHOIO aHajora. OTH 3JIEMEHThl COJEpX aHHUs pa3BUBAIOT TeMmy «JlnarpaMMbl
pacceuBaHMs», U3YYEHHYI0 B OCHOBHOM IIKOJE, U BO MHOI'OM OIIMPAIOTCS HAa CBEIACHUS U3
KypCOB ajiredpbl U FeOMETPHH.

Emé€ oauH di1eMeHT colep:KaHus, KOTOPBIM IpeularaeTcsi Ha O3HAKOMUTEIbHOM
YpOBHE — TIOCIIEJIOBATEIBHOCTD CIy4yallHbIX HE3aBUCHUMBIX COOBITHI, HACTYMaOIUX B



equHuly BpeMeHU. O3HAKOMIIEHME C pacHpeesIEeHHEM BEPOSTHOCTEN KOJIMYECTBA TAKUX
COOBITUII HOCHUT pa3BUBAIOLIMM XapakTep M SBISETCS AaKTyalbHbIM I Oy;ymux
a0UTYpUEHTOB, MOCTYMAIOIIUX HA yuyeOHbIe CHEIUAIBbHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMU
HayKaMH, IICUXOJIOTHEN U YIIPABICHUEM.

48 MECTO KYPCA B YYEBHOM IIJIAHE

B yueOHOM mutaHe Ha W3y4deHue yuyeOHOro Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha
yriIyOn€HHOM ypoBHE OTBOAMTCS | ydeOHBIH 4Yac B HEAENI0 B TEYCHHE KAXKIOTO Tona
o0yuenus, Bcero 70 yueOHBIX 4acoB.

4.9 TIJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUS PABOYEMN
ITPOI'PAMMBI (110 TOAAM OBYYEHMS)

OcBoeHne yaeOHOro Kypca «BeposSTHOCTh M CTATUCTHKA» HA YPOBHE CPETHETO OOIIETo
oOpa3zoBaHusi  JODKHO  oOecreuMBaTh  JOCTHIKEHHE  CICIYIOUIMX  MPEAMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 kJaacc

6 CB0OOIHO onepupoBaTh NOHATHAMMU: rpad, MiIockuit rpad, cBA3HbIN rpad, myTh B
rpade, nenb, UKI, IePEBO, CTENEHb BEPIIMHBI, AEPEBO CIIYUYalHOTO IKCIIEPUMEHTA.

6 CBOOOZHO ONEpPHPOBATH MOHATUSAMH: CIYyYalHBIA OSKCIIEPUMEHT (OTBIT),
Clly4ailHO€ COOBITHE, DJJIEMEHTapHOE CllydallHOE COObITHE (DJIEMEHTAPHBIA HCXON)
CJIy4yalfHOrO OIbITa; HAXOJUTh BEPOSITHOCTU COOBITUH B ONBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMH COOBITUSIMH.

6 Haxomute u QopMymupoBaTh COOBITHS: IEpeceueHue, OOBCIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JaHHOMY; HCIIOJIb30BaTh JHarpaMmsl Oilnepa,
KOOpJMHATHYIO TMpsMYIO Ul pelIeHHs] 3aad; I0JIb30BaTbcsl (OPMYJION CII0XKEHHUS
BEPOSITHOCTEN JJIs1 BEPOSITHOCTEN IBYX M TPEX ClIydailHBIX COOBITHH.

6 OnepupoBaTh MOHSATHSAMH: YCJIOBHAas BEPOATHOCTb, YMHOXEHHE BEpPOSITHOCTEH,
HE3aBUCHUMBbIE COOBITHS, JEPEBO CIIY4alHOTO SKCIEPUMEHTAa; HAXOJUTh BEPOSTHOCTU
COOBITHI ¢ TOMOIIBIO MpaBWJIa YMHOXKEHMs, JepeBa CIy4ailHOTO OIbITA, HMCIIOJIb30BaTh
dopMyny monHOM BeposTHOCTH, (opmyny baileca mpu pemeHun 3angad; ONpeAETATh
HE3aBUCUMOCTb COOBITUH 10 (OpMyJIe U 110 OpraHU3aliy CIIy4yaifHOro SKCIIepUMEHTA.

6 [IpumeHsATh N3ydeHHble KOMOMHATOPHBIE (POPMYIIBI JUISl IEPEUUCTIECHUS DIIEMEHTOB
MHOXECTB, 3JIEMEHTAPHBIX COOBITHH CIydyallHOrO OMmbITa, peleHHus 33Jad MO TEeOpUu
BEPOSITHOCTEH.

6 CB0OOAHO omepupoBaTh MOHATUSAMU: OMHAPHBIN CIIydallHBIM OMNBIT (UCIBITAHUE),
yCIeX W HeyJada, HE3aBUCHUMbIE MCIBITAHUS, CEPUs HUCIIBITAHUN; HAXOIUTh BEPOATHOCTH
COOBITHIA: B CEpUM HUCHBITAHUN /0 MEPBOTO ycClexa; B CepuM HUcCHbITaHuN bepHymnu; B
OTIbITE, CBSI3aHHOM CO CIIy4aifHbIM BEIOOPOM M3 KOHEUHOW COBOKYITHOCTH.

6 CBo0OOJHO oOmepupoBaTh MOHATHSIMH: CllydyailHas BeJIMYMHA, pacIpeieeHue
BEPOSTHOCTEW,  JIuarpaMma  paclpeleleHusi, OWHapHas  cioy4aiiHas  BEJIMYMHA,
reoMeTprIecKoe, OMHOMMAIBHOE paclpeieieHue.

11 KJ1ace

6 OmnepupoBaTh TNOHATHUSAMH: COBMECTHOE pACIPEICICHUE JBYX CIIy4dailHBIX
BEJIMYMH; UCIOJIB30BATh TAa0JIMIly COBMECTHOTO paclpe- JeJIEHUs IBYX CIy4alHBIX BETMUYNH
JUISL  BBIJCJICHMS] DPACHpPENENeHUs KaXJOW BEIMYMHBI, OIPENEIECHUsS HE3aBUCUMOCTH
CIIy4alHBIX BEJIMYUH .



6 CBo0OOgHO oOmMEpPHPOBATH MOHATHEM MATEMAaTHYECKOTO OXKHJIAHMS CIydalHOU
BEJIMYMHBI (paclpeesieHns1); NPUMEHATbh CBONCTBA MAaTEMAaTHUUYECKOTO OKUIAHWS IIpU
pelIeHUM  3aJay; BBIUUCIATH  MaTeMaTHYeCKOe  OXKUJaHue OWHOMHAIBHOTO U
T€OMETPUYECKOIrO PaCIpeIeIICHUN.

6 CBOOOAHO ONEpUPOBATH HOHATUSAMM: JUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
CIIy4yallHOM BEJMYMHBI, IPUMEHATH CBOMCTBA JMCIEPCUM  CIy4alHOW BEIUYUHBI
(pacmipenienieHus) Ipy pelIeHUH 3a/1a4; BBIYUCIATh AUCIIEPCUIO U CTAaHAAPTHOE OTKIOHEHHE
reOMETPHUYECKOr0 U OMHOMHMAIBHOTO PACTIPEICICHUN .

6 Bbluncnare BbIOOPOUYHBIE XAapPAKTEPUCTUKU IO JAaHHOM BBIOOPKE M OLIEHUBATH
XapaKTEPUCTHKHN T€HEPATIbHONW COBOKYITHOCTH JaHHBIX IO BHIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSTHOCTU COOBITUH M IPOBEPATh NMPOCTEHIINE CTATUCTUYECKUE T'MIIOTE3BI,
IIOJIB3YSICh U3YYEHHBIMU PACIPEACIICHUSIMMU.

410 COAEPXKXAHHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMUS)

10 kiaace

I'pad, cBs3uBIi Tpad, mytm B Tpade: mukibl u nenn. CreneHb (BaJICHTHOCTH)
BeplnHbI. ['padsl Ha mockocTu. JlepeBbs.

CriyualiHble SKCIIEpUMEHTHI (OIBITHI) U CIy4aiiHble COOBITHSI. DIIEMEHTapHbIE COOBITHS
(ucxozpl). BeposTHOCTE citydaliHOro coOBITHS. BaIM30CTh 4acTOThI U BEPOATHOCTU COOBITHIA.
Crny4aiiHbI€ OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Onepanuu  HaJ COOBITUSAMHU: IIepeceueHue, OObEIUHEHUE, MPOTUBOMIOIOXKHbIE
coObITus. uarpammsl Ditnepa. @opmyina ciao0xkeHUs: BEpOSATHOCTEH.

VcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpOSTHOCTEW. JlepeBo  ciaydailHOrO
skcriepuMenTa. @opmyna noiaHo BepostHocTu. Popmyna baiteca. HezaBucumbie coOBITHS.

bunapHublii ciydaliHbli ONBIT (MCHBITaHUE), ycmex M Heygada HesaBucumeble
ucnelTanus. Cepusi HE3aBUCHUMBIX MCIBITAaHMM 10 TmepBoro ycmnexa. llepectaHoBkHM U
daxTopuain. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBUCHMBIX ucnbITaHui bepHymmu.  Cny4aiiHbli BBIOOp W3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacripenenenue BeposTHocTed. [luarpamma pacnpenencHusl.
Onepauuy Haj CiydailHBIMM BEJIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeneneHuii, B TOM YKciie TeOMETPUIECKOe U OMHOMUAIBHOE.

11 kiaace

CoBMecTHOE pacmpeneneHne JABYX CiydalHbIX BenudyuH. HesaBucumbie ciydyaiiHbie
BEIINYUHBI.

Marematiueckoe OXHIaHHE CIydailHOH BennuuHbl (pactpenenenus). [Ipumepsl
NPUMEHEHUS MaTeMaTU4YeCKOro OXKUAaHus (cTpaxoBaHue, JoTepes). MaremaTuueckoe
OKHJaHue OMHApHOW ciyyallHOW BelMYMHBL. MaTeMaTHuecKoe 05KMJIaHUE CYMMBI CIy4YaiHbIX
BeIMYMH. MaTtemaTnyeckoe 0XKH1aHue FreOMETPUUECKOr0 1 OMHOMHMAJIBHOTO paclpeieeHni.

Hucniepcusi U CTaHAAPTHOE OTKIOHEHWE CIYYalHOW BEIWYHHBI (pacrpeiesieHus).
Hucniepcusi OMHApHOHN CIydailHOW BETMYHHBL. MaTeMaTH4eckoe OKHJIaHHWE MPOW3BEICHUS U
JUCIIEPCUSI CYMMBI HE3aBUCHMBIX CIydalHbIX BelIW4YuH. Jlucmepcus u  CTaHAapTHOE
OTKJIOHEHHE OMHOMHAIBHOIO pacnpeaeneHus. Jlucmepcuss W CTaHAapTHOE OTKJIOHEHHE
T€OMETPHUUYECKOTO paCHpeeIICHHUS.

HepasenctBo YeOniméBa. Teopema YeOniména. Teopema bepHymnu. 3akoH 60mbIINX
yucen. Beibopounslii Meron uccienoBanuil. BeiGopounsle xapakTepucTuku. OlieHUBaHHE
BEPOATHOCTH COOBITHSI MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTedimnx rumores ¢
IIOMOILBIO U3YYEHHBIX PACIIPEAECICHUM.



HenpepriBabie cinydaitHpie BennuuHbI. [IpuMepbl. yHKIHS IOTHOCTH BEPOSITHOCTU
pacupeneneHus. PaBHoMmepHOe pacmpenerneHue U €ro CBOMCTBA. 3ajaud, NPUBOASIIME K
MOKAa3aTeIbHOMY paclpeAeNeHUI0. 3aayuu, MPHUBOAIINE K HOPMAIbHOMY paclpeeseHUuIO.
OYHKIHS TUIOTHOCTH BEPOSTHOCTH TOKA3aTEILHOTO paclpeneicHus, (YHKIHs TUIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO pacnpezeneHus. OyHKIUS IOTHOCTU U CBOWCTBa HOPMAJIbHOTO
pacnpeeseHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHN. 3aadd, MPHBOJSIINE K
pacnpezenenuto [lyaccona.

KoBapuanust aByx ciaydaiHbIX BeauduH. KonddUIHMEHT IMHEHHOW KOppemsIuu.
CoBmecTHBIE HAOMIONEHUS [JIBYX BENUYMH. BbIOOpOUHBI KOI()PHUIMEHT KOpPEsAIum.
Pasnuune Mexay JMHEHHOM CBSA3BI0 W IPUYUHHO-CIEACTBEHHON CBsA3bIO. JIMHEHHas
perpeccusi, METOl HAMMEHBIITUX KBaJPATOB.

411 TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (IIO 'OJAM

OBYYEHUA)
10 kaace
354
Ha3zpanue
pasaesia (tembl) (OCHOBHOE cOjiepKaHHe OcHOBHBbIE BUJbI [1eSITeIbHOCTHU
(KO0JIMYeCTBO o0yuyaromuxcs
YaCoB)
Jj1eMeHThI ['pad, csi3HbIi Tpad, [MpencTaBasiTh O0OBEKTHI U CBSA3U MEXKTy HUMHU
Teopuu rpadoB [IpeiCTaBICHNE 33/1a41 C TOMOILBIO [ HTOMOILIBIO rpada, HaXOIUThb IYTH MEXIY
(3 v) rpaga. CrernieHb (BaJeHTHOCTD) BepLIMHAMU rpada.
BepmuHbL. [1yTh B rpade. Llenn 1 BoigeasTh B rpade menu U muKJbl.
kbl ['padpl Ha TIOCKOCTH. CTpouTh JIepeBo M0 ONUCAHUIO CIYyYaiiHOTO
JlepeBo ciy4aiiHOro SKCIIEPUMEHTA [OIIbITA, OIMCHIBATH CIyYaliHble COOBITUS B
TepMMHAX JIepeBa.
PemaThb 3a1aun ¢ moMoIbI0 TpadoB
Ciy4yaiinblie Cry4aifHble 3KCTIEpUMEHTHI Boi1eTh 1 ONMUCHIBATDH CITyYaitHBIE COOBITH
ONBITHI, (OIBITHI) U CITy4YaiHbIe COOBITHS.  [B CITy4ailHOM OITBITE.
cJy4yaiiHbIe DneMeHTapHbIe COOBITHS (MCX0/bl). ((POPMYJIHPOBATH YCIOBHUS POBEICHUS
cOOBITHS U BeposTHOCTD Cily4yaifHOTO COOBITHSL. [CITy4aHOT'O OIIBITA.
BeposiTHOCTH  |BeposiTHOCTH cOOBITHIA B onbITax ¢ |[HaxoauTh BEPOSITHOCTH COOBITHI B ONBITAX C
COOBITHIA [PAaBHOBO3MOKHBIMHU [PaBHOBO3MO>KHBIMH 3JI€MEHTaPHBIMH
(34) PIIEMEHTAPHBIMU COOBITUSIMH HCcXoaaMu
Omnepanuu Hanx |[lepeceuenue, oObeanHEHNE M cmoab30BaTh 1uarpamMmsl Diiepa u
MHOKeCTBAMM M MHOXXECTB U COOBITHH, BepOapHOE ONrcaHue COOBITHN TIPH
COOBITUSIMU. MTPOTHUBOTIONIOKHBIE COOBITHSL. BBITIOJTHEHUH OTIEPAIid Ha/l COOBITUAMHU.
Cioxenue u Dopmyna crnoxeHus BeposaTHocTell (OMeHHBATh U3MEHEHUE BEPOSITHOCTEN
YMHOKEeHH e Y ci10BHAs! BEPOSTHOCTD. COOBITHIA IO MEpe HACTYIJICHUS IPYTHUX
BEpPOSITHOCTEM. |YMHOXEHUE BEPOSATHOCTEN. COOBITHH B CITy4aifHOM OTIBITE.
YciaoBHas dopmyra yclIoBHON BepOosATHOCTH. [PemaTe 3a1a4yu, B TOM 4HCIE C
BEPOSITHOCTh.  ([DOpMyIIa MOJHOM BEPOSTHOCTH. MCIIOJIb30BAaHUEM JIEPEBA CIIyYaHOTO OIIbITA,
He3zaBucumbie |Dopmyna baiieca. HezaBucumbie  [hopMyn cliokeHUsI B yMHOXKECHUS
CcOOBITHS COOBITHA BEPOSTHOCTEN
(5 4)
DJIeMeHTBI KomOunaropHoe npaBuiio DopMyJIMPOBATH U JOKa3bIBATh
KOMOMHATOPHUK [yMHOXeHMs. [lepecTaHOBKY U KOMOWHATOpPHBIE (AKTHI.
u (3 4) (haxTopuan. Yncmo coueTaHmid. M cnoab30BaTh MPaBUIIO YMHOXKEHUS,
Tpeyronbuuk [lackans. @opMmyna  p3ydeHHbIE KOMOMHATOPHBIE YOPMYJIBI LIS




Oounoma Horo- ToHA [IEpEUNCIICHUS JIEMEHTOB Pa3INYHbIX
IMHOKECTB, B TOM YHUCJIE AJIEMEHTAPHBIX
COOBITHIA B CITy4aiiHOM OTIBITE.
Moab30BaThes1 HOPMYIIOH U TPEYTOIBHUKOM
[Tackasns 1jst OnpeiesIeHUs Yucia COueTaHui.
[pumensaTs hopmyny 6mHOMa HetoToHa st
mpeoOpa3oBaHysl BEIpaKEHHH

Cepun buHapHBII CIly4aiiHbII OIBIT Pa30uBaTh Ci10’KHBIE SKCIIEPUMEHTHI Ha
nocJieioBaTelib [(UCIbITaHNUE), YCIIEX U HEeyIaya. OT/IEJIbHBIE HCIIBITAHUS.

HbIX HezaBucnumebie ncnsitanus. Cepust  |PemiaTh 3a1a9u Ha TOMCK BEPOATHOCTEH
HCTIBITAHUI. HE3aBUCHUMBIX HCIBITAHUN 10 COOBITHIA B CEPUH UCTIBITAHHI 10 TIEPBOTO
HMcnbiTanus nepBoro ycnexa. Cepust lycIexa U B cepusix ucnblTaHuil bepHyiu, a
bepuysin. HE3aBHCHUMBIX HCIIBITAHUN TaKKe B OINbITAX CO CIy4ailHbIM BEIOOPOM M3

CayvaiiHbIit bepuymu. CiyyaiiHblid BEIOOpP 13 |:i0HeqH0171 COBOKYITHOCTH C HCIIOJIb30BaHUEM
BLIOOD M3 KOHEYHOI COBOKYITHOCTH. OMOMHATOPHBIX (PaKTOB 1 HOPMYI, B TOM

KOHEYHOM [IpakTryeckas paboTa ¢ qKCTIe B XO/1€ MPAKTHYECKOI paboThI ¢

COBOKYMHOCTH |MCIIOJIb30BAHUEM 3JIEKTPOHHBIX NpUMEHEHUEM CTAHAAPTHBIX (QYHKIHHA

(5 u) Ta0JInI

Cayuaiinbie CrnyyaiiHas BeIMYNHA. OcBauBaTh NOHATHS: ClIy4aiiHasl BEJINYMHA,

BeJIMYMHbI Pacripenienenne BEpOSTHOCTEM. paciipeneneHue, Tabauna pacupeaeieHus,

u /lnarpaMma pacnpeencHus. muarpaMma pacnpeieieHusl.

pacnpenenenust (Onepanuy Hajl CllydyaiiHbIMU HaxoauTh 3HaUEHUS] CYMMBI U IPOU3BEICHUS

(16 u) BenuurHaMu. [Ipumepsl CIIy4allHbIX BEJIUUMH.
pacrpeneneHuil. bunapnas CTpouTh OMHApHBIC paclpeaeICHuUs 110
Clly4yaiiHasi BEJIMYMHA. OTMCAHUIO COOBITHI B CITy4allHBIX OTIBITaX.
['eomerpuueckoe pacrpeneneaue. |(CTPOMTDb U PACIO3HABATh TEOMETPUUIECKOE U
buHOMHMaNBEHOE pacnpeneIcHue. OMHOMHUAIBHOE PACIPEICICHUSL.
MaTtemMaTH4yecKoe 0KHIaHue PemiaTh 3a/1aun HA BEIYMCIICHUE

ciy4ailHoi BenmnyuHbl. COBMECTHOE [MATEMATHYECKOTO OKHIAHUS.
pacrpeneneHue AByX ciydaiiHbix  [CTPOMTH COBMECTHBIE pacpeieICHUSI.
BennuuH. HeszaBucnuMmele citydaiinbsie [M3y4aTh CBOMCTBA MATEMaTUYECKOTO

BemunHbl. CBOMiCTBA oxxpganus. PemaTh 3a1auu ¢ IOMOILLIO
MaTEMaTUYECKOTO OKUIaHUSI. M3y4EHHBIX CBOUCTB. 10 n3yueHHbIM
MatemMaTHu4ecKoe 0XKHIaHue (hopMysiaM HAXOIUTh MaTEMaTHUCCKUE
OMHAPHOM CITy4alHOW BEJIMYUHBI.  [0KUAHUS CIIyYalHBIX BEJIMYMH, UMCIOIIUX
MateMaTuyecKoe OXKUIaHUE reOMETPHUYECKOe U OMHOMHAIBLHOE
FEOMETPUUYECKOTO U [pacrpeneacHusl.

OMHOMHAJILHOTO pacrpejeicHuii. (OCBaUBATh MOHSATHUS: IUCIEPCHUs, CTAHIAPTHOE
Jlucniepcust U cTaHIAPTHOE OTKJIOHEHHE CIyYalHOM BEIIUYUHBI.

oTkJoHeHue. [ucnepcus Ounapuoii [HaxoauTh AUCHEPCHIO M0 PACHPEACICHUIO.
ciydaiiHoi BenmunHbl. CBolicTBa  |MI3y4aTh CBOMCTBA TUCTIEPCHH.

nucriepcuu. MareMaTnyeckoe [To n3yueHHbIM (OpMYyIIaM HAXOAUTH
OKHJAHUE TIPOU3BEICHUS U mucriepcuio OMHOMHUATIBHOTO pacipeiesieHus, B
ITMCIIEPCUS] CYMMBbI HE3aBUCHMBIX ~ [TOM YHMCJIE B XOJI€ IPAKTUUECKOM PabOTHI.
Cly4dailHbIX BeJlnuuH. [{ucnepcust
OMHOMHUAIEHOTO PACTIPE/ICICHUSL.
[IpakTuueckas padoTa ¢
HCIIOIb30BAHUEM IEKTPOHHBIX
a0,

3akon ooanuux HepaBercrBo UeObimésa. Teopema |[Pa3ouparth 10Ka3aTe/IbCTBA TEOPEM.
qmces UeObrména. Teopema beprysm. OcBauBaTh BEIOOPOYHBINA METOJ]
(54) 3aKoH OOJBIINUX YUCEIL. MCCNIEOBAHMM, B TOM YHCIIE B XOJI€
Br100pouHBIi METO HCCIIEIOBAHNUMN.TPAKTUIECKOH PabOTHI
[pakTiueckas padora ¢
MCIIOJIb30BaHUEM JJIEKTPOHHBIX
TabIuII




JIeMEeHTHI
MAaTEeMaTHYeCKO
W CTATHCTHKH
(6 1)

['enepasibHast COBOKYIHOCTD H
ciTyJaitHas BEIOOpKa. 3HAKOMCTBO C
BBEIOOPOYHBIMH XapPaKTEPHCTHKAMH.
O1eHKa CpeIHEro U IUCIIEPCUH
FEHEPATIbHON COBOKYITHOCTH C
TTOMOIIIBIO BEIOOPOUHBIX
xapaktepucTuk. OrieHuBaHNe
BEPOSTHOCTEH COOBITUIH TT0
BBEIOOPKE.

CraTucTHyeckas THIoTe3a.
[IpoBepka IpOCTEHIINX TUIIOTES €
ITOMOIIIHIO CBOWCTB M3yYEHHBIX
pacnpeieIeHH.

[IpakTryeckas padboTa ¢
MCIIOJTb30BAaHMEM SJIEKTPOHHBIX
ma0JTuIy

OcBanBaTh MOHSITHUS: TeHEpabHAS
COBOKYITHOCTB, BEIOOPKA, BELIOOPOTHOE CPEeIHEE
1 BBIOOpOYHAs TUCTICPCHSI.

BbIryucasTh BHIOOPOUHBIE XapaKTEPUCTUKH U
Ha X OCHOBE OIIEHUBATh XapaKTePUCTUKH
FeHEepaIbHOM COBOKYITHOCTH.

OcBanBaTh NOHSITHSA: CTATUCTHYECKAS
runore3a. OueHuBaTh BEPOSITHOCTb COOBITHI
1 IPOBEPSITH MTPOCTEHIITNE THTIOTE3bI HA OCHOBE
BEIOOPOYHBIX IaHHBIX, B TOM YHCIIE B XOJIE
MPaKTUYEeCKOH PabOTHI

BeJJUIUHAMMU (6

)

koppensun. COBMECTHBIS
HAO0JIFOJICHUS JIBYX BEJIMUHWH.
Bri6opounslii ko3 dunmreHt
Koppemsiuuu. Paznuuue mexny
VIMHEHHOM CBS3bI0 U IPUUUHHO-
CJIEICTBEHHOH CBA3bI0. JIMHEHAs
perpeccust. [Ipaktuueckas pabdora ¢
MCIIOJIb30BAaHUEM SJIEKTPOHHBIX
a0y

HenpepbiBHble [[[prMepbl HENPEPBIBHBIX 3HAKOMHTBHCS MOHATUSIMU: HENIPEPHIBHAS
cJy4yaiiHbIe Clly4alHbIX BeaU4MnH. OyHKIUS Clly4yailHasi BEJIMYMHA, HEIIPEPBIBHOE
BeJTHYNHBI [JIOTHOCTH BEPOSTHOCTH. pactipenencuue, GyHKIHUs INIOTHOCTH
(pacnpeneennsiPaBHOMEpHOE paclpeneiIeHHE. BEpPOSITHOCTH.
), [Tpumepst 3a0au, npuBoAsAUX K [HaxoauTh BEPOSTHOCTH COOBITHH 110 JAHHOU
noka3zaTejbHOe [[1I0Ka3aTeJIbHOMY U K HOPMAJIbHOMY |((DYHKLHH MJIOTHOCTH.
U HOpMaJibHOe [pacrpeneneHuaM. OyHknus 3HAKOMHUTBCH ¢ MOHATHAMM: I0KA3aTEIBHOE
pacnpeaeneHust [IJI0OTHOCTU BEPOSTHOCTH [pacrpeneseHue, HOpMaJIbHOE PACIIPECIICHHE.
(4 1) [OKa3aTeJIbHOrO paclpeieNieHus.  BblaeasiTh 10 ONMKMCAHUIO Cly4YailHble
DYHKINS TUIOTHOCTH BEPOSITHOCTH  [BEIMYUHBI, PACIIPEEIICHHBIE TI0
HOPMaJIbHOI'O pacipeesIeHUs MoKa3aTeJIbHOMY 3aKOHY, 10 HOPMaJIbHOMY
BaKOHY.
Pa30ouparte npumepsl 3a1a4, IPUBOASILINX K
[TOKa3aTEJIbHOMY PaCIpEIEIIEHUIO U K
HOPMAJILHOMY PAacIIpeIeIeHUI0
Pacnpenenenne [locnenoBaTesbHOCTh OIMHOYHBIX  |BBIAENIATH IO ONMHCAHUIO CIyYaifHOTO OTIBITa
Ilyaccona HE3aBUCUMBIX cOObITHI. [IpumMep  BesMUMHBI, pacpeieIeHHbIE 110 3aKOHY
(2 4) 3aja4u, IPUBOJAIICH K ITyaccona. Pemarts 3a7a4u, B TOM 4MCJI€ B
pacnpenenenuto Ilyaccona. X0JIe TPaKTUYECKOW pabOThI ¢ IPUMEHEHHEM
[IpakTuueckas padboTa ¢ CTaHIAPTHBIX (QYHKIUH 3JIEKTPOHHBIX TAaOJIHIL
MCIIOJIb30BaHUEM JJIEKTPOHHBIX
rabuui
Ces3b Mexkny  [KoBapuanus AByX CiydaiHbBIX OcBauBaTh MOHATHS: KOBapHAIIHS,
caydaitnpiMu  BernunH. Kosddunment K02 (HUITUEHT KOPPENSINY, TNHEIHHAS

3aBUCUMOCTb.
OueHUBATBL XapakTep CBA3M MEXKIY
CITy4aiiHBIMH BEJTMYNHAMHM, UCXOMSI U3
[IPUPOJIBI JAHHBIX U BEIUMUCIIEHHBIX
XapaKTEPHUCTHUK.

M cnonb30BaTh AUarpaMMbl PaCCEUBAaHUS IS
M300pa’KeHNsI COBMECTHOT'O PACCEHBAHUS
IMTaHHBIX.

Haxoauth KO3QPHUIIUEHTHI OCH THArPaMMBI, B
TOM YHMCIIE B XOJI€ TPAKTUYECKOH PabOTHI C
MPUMEHEHUEM CTaHJAPTHBIX (PYHKLIUH

O06o01EeHue u
cUCcTeMaTH3aIu
51 3HaHmii (11 u)

IIpencraBieHue JaHHBIX C
[TOMOIIbIO TAOJIHIL U THArpamm,
OIHCATENbHAS CTATUCTUKA, OTBITHI C
[PABHOBO3MOYXHBIMHU
PIEMEHTAPHBIMHU COOBITHSIMH,

BBIYHMCJICHUC BCpOHTHOCTCfI

TIoBTOPATH U3yYEHHOE U BBICTPAaUBATh
CUCTEMY 3HAHUI




COOBITHIA C TPUMEHEHHEM (POpMYIT 1
rpadMIeCKUX METOJIOB
(xoopAMHATHAsS TIpsiMast, IEPEBO,
nmuarpamma Diinepa), ciaydaiHble
BEJINYMHBI U pacIipeieeH s,
MaTeMaTHIeCKOe OXKHIaHNEe

CIy4ailHOW BEJIMYHUHBI

11 kiaace

35 4acos

Haspanue
pa3nena (TemMbl)
(koIMYeCcTBO
4acoB)

OcHOBHOE co/iep:KaHue

OcHOBHBIE BUABI JAeSITEIbHOCTH
00y4Jarouxcs

3aKO0H 00JbIIHX

HepasenctBo YeOwmméBa. Teopemal

Pa30uparh 10Ka3aTeIbCTBA TEOPEM.

i CTATUCTHKH
(6 1)

BHLIOOPOYHBIMH XapaKTEPUCTHKAMH .
OneHka cpelHero M JIUCHepCuy]

unces UeobiméBa. Teopema beprysum|/OcBanBaTh BHIOOPOYHBIN METOT
(54) 3aKoH OGonbIITUX YHCEJL[ICCIICIOBAHUHN, B TOM YHCJIC B XOJIC
IBEIOOpOYHBIN METO/ NCCIIEIOBAHUMN [PAKTHIECKON paOOTHI
[TpakTrueckas pabota C
MCIIOJIb30BaHUEM AJEKTPOHHBIX
rabIIuIL
JJ1eMeHThI I'eHepanbHas ~ COBOKYHMHOCTH  HMOcBauBaTh MIOHSITUSL: reHepalibHas
MaTeMaTH4YecKo [clydyaliHas BbIOOpKa. 3HAKOMCTBO C/COBOKYITHOCTb, BEIOOpPKA, BEIOOPOUYHOE CpeIHEe

1 BBIOOpOYHAS JIUCTICPCHSL.
BbryucasaTh BHIOOPOUHBIC XAPAKTEPUCTUKU H

TEeHepaTbHOH  COBOKYIMHOCTH  CHa WX OCHOBE OIEHMBATh XapaKTEPUCTHKH|
MOMOIIIBIO BBIOOPOYHBIXT'€HEPATLHONW COBOKYITHOCTH.
XapaKTEPUCTHK. OnenuBanne/OcBanBaTh TOHATHSA: CTaTUCTUYECKA]
BEPOATHOCTEN COOBITHIH norunore3a . OueHuBaTh BePOSITHOCTb COOBITHH
BBIOOPKE. U IPOBEPSTH MPOCTEUIITHE TUTIOTE3BI HA OCHOBE
Cratuctuueckas TUIOTE3a.BHIOOPOYHBIX JaHHBIX, B TOM YHCJIE B XOJE
[IpoBepka MPOCTEHIIMX TUNOTE3 CIIPAKTHISCKON pabOThI
MOMOIIBI0  CBOWCTB  W3yYEHHBIX|
[pacrpeieICHU.
[TpakTrueckas pabora C
MCIIOJTb30BaHUEM AIIEKTPOHHBIX|
radJInIL
HenpepbiBable [[[prmMeps HETIPEPHIBHBIX[SHAKOMUTHLCA  MOHSITUSIMU:  HETIPEPHIBHAS
caydaiiHbIe ClyyallHbIX  BelWuyuH. @DyHKUUsICIydaiHas BEJIMYMHA, HEIPEepPBIBHOE
BeJIMYNHBI [JIOTHOCTH BEPOSITHOCTU.[paCIIpe/Ie/ICHUE, GbyHKIHS TJIOTHOCTH|
(pacnpeneienusiPaBHOMEpHOE pacrpeneneHue. BepOSTHOCTH.
), [Mpumepsr 3amay, npuBoAAmUX KHAXOAUTH BEPOSTHOCTH COOBITUH IO JIAHHOW
Mmoka3aTejbHOE [I0KAa3aTeIbHOMY W K HOPMaJTbHOMY|(DYHKIIMH IIOTHOCTH.
1 HOPMAJILHOE [PACIIPEICIICHUSM. OYHKIUASHAKOMHUTBLCSI ¢ MOHATHAMM: TIOKA3aTEIHHOC
pacnpenejieHust [UIOTHOCTH BEPOATHOCTH|pACIIPEICIIEHNE, HOPMAJIbHOE pacrpeesieHHe.
(4 4) [MOKa3aTeIbHOIO  paclpeieiicHUsBbiiesiTh 1O  ONUCAHUIO  CIyYailHblg
DYHKITNS TJIOTHOCTH BEPOSTHOCTHBEITMUNHBI, pacrpeneneHHbIe 1o
HOPMAJILHOTO PACTIPEICIICHUS [MOKa3aTEIIPHOMY 3aKOHY, II0 HOPMAJIbHOMY]
BaKOHY.
Pa30oupare npumepsl 3anay, OPUBOISIINX K|
[MOKAa3aTEIIBHOMY  PAaCHpeleeHHI0 U K
HOPMaJIbHOMY pacIpeiesICHUI0
Pacnpenenenne [[locnenoBaTenbHOCTE  OJMHOYHBIXBBIACNATH 10 OMMCAHUIO CIyYaHHOTO OIBITY
Ilyaccona HE3aBUCUMBIX COOBITHH . [IpuMepBenWuuHBI, pacmpeneieHHbIE 110  3aKOHY)|
(2 9) Bagauw, MIPUBOISIILIEH Kllyaccona. Pemiath 3agauu, B TOM 4YHUCJE B




pacnpenenenuto I[lyaccona.

Xo4ae HpaKTH'ICCKOﬁ pa60TI>I C MPUMCHCHUCM]

CBsi3b  MeXAY|
CJy4YaHHbIMH
BeJuunHaMu (6

1)

TaOJIHIL

[IpakTrdeckas pabora CCTaHMAPTHBIX (YYHKIIUH IEKTPOHHBIX TAOJIHIT
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX

Ta0JIHIL

Koapuanuss  aByx  ciayuaiiHeixOcBauBaTh TTOHSTHS: KOBapHaIlusi,
BEITUIHH. Koaddummentrorhpumment KOPPEJIAIINH, JTUHEHHas
KOPPEIISIINY. CoOBMECTHBIEBABUCHMOCTb.

HAOJIOICHHS JIBYX BennurH.OneHnBaTh xapakrep CBsI3H MEXTY]|
IBEIOOpOUIHBIIH KOX(QQUIHMEHT/CTyJallHBIMA ~ BEeTMYWHAMH,  HCXOAd W3
Koppensiiuu.  Pazimmuue  MEXTy[pUpoIbl JTAHHBIX u BBIYUCIICHHBIX|

IMTMHEMHON CBSI3BI0 M NPUYMHHO-XapaKTepUCTHK. VIcronb30BaTh AMArpaMMBl
CIeICTBEHHON CBsA3bt0. JlWHelHaspaccenBaHus TSI M300payKEHUSI COBMECTHOTO
perpeccust. [IpakTnueckas pabora cpacceMBaHUs JaHHbIX.

MCIIOJIb30BaHUEM 9MeKTpoHHbIXHaxoauTh K03 (GUIHMEHTH OCH JHarpaMMBbl, B

TOM 4YHUCIIE B XOJ€ MPAKTUYSCKOW padOThI ¢
[MPUMEHEHNEM CTaHAAPTHBIX (PYHKIINI

O06o01menue u
cucTeMaTu3alnm
1 SHAHUH

(11 v)

[MpeacraBieHue TaHHBIX C
[MOMOIIIBIO TAOJIUIL ¥ TUATrPaMM,

[PAaBHOBO3MOYKHBIMHU
PIEMEHTAPHBIMHU COOBITHSIMH,
BBIYMCIIEHUE BEPOSITHOCTEMN

rpaduaecKux METOI0B
(KoopnuHaTHas Mpsimasi, 1epeBo,
Imuarpamma Diinepa), ciyJaifHble
BEJIMYMHBI U pacTIpeleIICHUs,
MaTeMaTH4YeCcKoe OKUaHNe
CITy4aitHOM BEJTMYUHBI

OITMCATCJIbHAs CTaTUCTHUKA, OIBITHI C

COOBITHI C TPUMEHEHHEM HOPMYT H

IMoBTOPATH M3YyYEHHOE H BHICTPAUBATH
CHCTeMY 3HAHMH




