PaGouas nporpamma cpeaHero ooiero oopa3oBaHus
«MaremaTuka» (yriy0JieHHbI YpOBeHb)

g 10-11 kiaaccoB
INOACHHTEJIBHAA 3AITHCKA

IIporpaMma mo MaTeMaTHKe YIIyOIEHHOTO YPOBHA 1A 00yIaIOIMHXCA HAa YPOBHE
cpenHero o0mero obpa3zopaHHA pazpaborara Ha ocHope ®I'OC COO ¢ yuérom
COBpEMEHHBIX MHpPOBBIX TpeGoBaHHI, mpeIbABIAEMBIX K MaTeMaTHIeCKOMY
00pa30BaHHIO, H TPAaJHIHH pocCHHCKOro o0pa3oBaHHA. PealH3alHA OPOrpaMMEL
mo MareMmMaTHKe  o0ecmeuHBaeT  OBIaJcHHE  KIHYEBBRIMH  KOMIICTEHIIHAMH,
COCTAaB/MIOIMHMH OCHOBY [UUI1 CaMOpa3BHTHA H HENpepblBHOTO o0pa3oBaHHA,
[EI0CTHOCTh OOMEKYIFTYPHOrO, THIHOCTHOTO H MO3HABATEIIBHOTO PA3BHTHA THIHOCTH
00 yJaroIHXCA.

B nporpamme mo MareMarHKe YITEHBI HIEH H NON0KEHHA «KOHIENITHH pa3BHTHA
MaTeMaTHueckoro obpaszoBanua B Poccuiickoii @enepanun». B COOTBETCTBHH
C Ha3BaHHEM KOHIIEIIIHH MaTeMaTHIecKoe 00pa3oBaHHe JOKHO, B YaCTHOCTH, PEIaTh
3a7auy oOecnedeHHA HeoOXOJIHMOTO CTpaHe 4YHC/Ia 00yYarmIHXCA, MaTeMaTHYecKad
MOJITOTOBKA KOTOPBIX JOCTaTOYHA A HPOJOKEHHA 00pa30oBaHHA MO pPa3THIHBIM
HanpaBlIeHHAM, BKIIOYaA MperolaBaHHe MaTEMaTHKH, MaTeMaTHUYECKHE HCCIeT0BaHHA,
pabory B chepe HHPOPMAITHOHHBIX TEXHOJIOTHH H JPYrHX, a Takxke olecrnedcHHA
JUTA KakKJI0ro 00yJarmerocsa BO3MOKHOCTH JOCTHKEHHA MaTeMaTHIeCKOH MOAT0TOBKH
B COOTBETCTBHH ¢ HeoOXOIHMBIM €My YpoBHeM. IIMEHHO Ha peIeHHe 3THX 3a1ad
HalleTeHa IIporpaMMa o MaTeMaTHKe YTIy0IEHHOTO YPOBHA.

B smoxy mudpoBoit TpaHCcopManuH BceX cdep UemToBeUeCKOH AeATEIBHOCTH
HEBO3MOKHO CTaTh 00pa30oBaHHEIM COBPEMEHHBIM delIOBeKOM ©Oe3 XopomeH
MaTeMaTHIYeCKOH MOATOTOBKH. 9T0 00YVCIOBISHO TeM, UTO B HAITH JHH PacTET YHCIIO

CIIENHATBHOCTEH, CBA3AHHBIX C HEMNOCPEACTBEHHBIM IIPHMEHEHHEM MAaTeMaTHKH:
H B cdepe SKOHOMHKH, H B OH3Hece, H B TEXHOIOTHUSCKHX 00IacTAX, H Jaxke
B TIyMaHHTApHBEIX cdepax. TakuMm oOpa3oM, Kpyr o0OyJIalOMIHXCA. IIA KOTOPBIX
MaTeMaTHKa CTAHOBHTCA 3HAYHMBIM [peaMeToM. (QyHIaMeHTOM oO0pa30oBaHHA,
CYIIECTBEHHO pacImHpAeTcad. B Hero BXoOAT He TOMBKO O0y4JarOImIHECA, IUTAHHPYIOIIHE
3aHHMAaTbCA TBOPYECKOH H HCCIEJOBAaTEIbCKOH padoToH B 00IacTH MaTeMaTHKH,
HH(pOpMAaTHKH, ()H3HKH. 5KOHOMHKH H B JPYTHX 00IacTAX, HO H Te, KOMY MaTeMaTHKa
HY/KHa L1 HCIIOIh30BAHHA B MPo(eCCHAX, HE CBA3AHHEIX HEIIOCPEACTBEHHO C HEd.

[IpuknangHafs 3HAYHMOCTE MAaTEMAaTHKH OOVCIOBIEHA TeM. 4TO €€ NpeaMeToM
ABIIIOTCA (YHAAMEHTalIbHbIE CTPYKTYPhHI HAIIEero MHpa: MPOCTPAHCTBEHHBIE (DOPMEBI H
KOJTHYESCTBEeHHBIE OTHOINSHHA, (VHKIIHOHATBHEIE 3aBHCHMOCTH H KAaTeTOpPHH
HEONPEAEIEHHOCTH, OT NPOCTEHINHX. YCBAHBAEMBIX B HEIOCPEACTBEHHOM OIBITE,
710 JOCTATOTHO CIOXKHBIX, HEOOXOTHMBIX A7 pa3BHTHA HAYIHBIX H TEeXHOIOTHIESCKHX
HJeH. be3 KOHKpeTHBIX MaTeMaTHYeCKHX 3HAHHH 3aTpPyJHEHO MOHHMAaHHE IPHHIIHIIOB
YCTpOHCTBa H HCIONb30BAHHA COBPEMEHHOH TEXHHKH, BOCIPHATHE H HHTEpIIpeTaIlHA
pa3HOoOOpa3HOil  colHaTbHOH, SKOHOMHYECKOH., MOIHTHYeCKOH  HHQOpPMAIlHH,
Mano3(@eKTHBHAa MOBCEIHEBHAA MNpaKTHUSCKadA JeATeIbHOCTh. BO MHOTHX cdepax
npoQecCHOHAIBHOMH JeATeIhHOCTH TPeOVIOTCA YMEHHA BEIIIOIHATH PaCIEThL, COCTABIATh
AMTOPHTMBI, TPHMEHATH (OPMYIBL, TPOBOAHTH TEeOMETPHUECKHE H3MEPEeHHA H
IIOCTPOEHHA, YHTATh, 00pabaTeIBaTh, HHTEPIPETHPOBATE H MPEICTABIATE HHGMO PMAITHIO
B BHJI€ TaOIHIL, qHArpaMM H rpadHKOB, IOHHMATh BEPOATHOCTHRIH XapaKTep cIyiaHHBIX
COOBITHH.



OIHOBPEMEHHO C pacITHpeHHeM cdep MpHMEHEHHA MAaTEMAaTHKH B COBPEMEHHOM
obmecTBe BcE€ Ooee BakKHBIM CTAHOBHTCA MaTeMaTHUeCKHH CTHIh MBINUICHHA.
NpPOABIAINHICA B ONpeAeI€HHBIX YMCTBEHHBIX HaBblkaX. B mpollecce H3yIeHHA
MaTeMaTHKH B apceHaJl NPHEMOB H METOJOB MBINLUIEHHA YellOBEKA €CTECTBEHHBIM
o0pa3oM BKIIOYAKTCA HHAYKIHA H IeIyKIHA, 0000MeHHe H KOHKPeTH3allHA, aHATH3 H
CHHTe3, KIacCH(HKAIHA H CHCTeMaTH3allHA. adCTparHpoBaHHEe H aHATOTHA. OOBEKTHI
MaTeMaTHYECKHX VMO3aKIIOYEHHH, [paBHJa HX KOHCTPYHPOBAHHA pPACKpPBIBAKOT
MeXaHH3M  JIOTHYeCKHX IIOCTPOSHHH,  CIOCOOCTBYIOT  BEIpaOOTKe  yMeHHA
topmyTHpOBaTh, 00OCHOBBRIBATE H JOKA3BIBATh CYAKICHHA, TEM caMbIM (OPMHPYIOT
JOTHYECKHH CTHIb MBINUIEHHA. Begymad ponp NOpHHAAIEKHT MaTeMaTHKE
B ()OPMHPOBaHHH aTOPHTMHYSCKOH KOMIIOHEHTHl MBINLICHHA H BOCIIHTAHHH YMEHHIl
NeHCTBOBaTh II0 3aJaHHBIM aIlOpHTMaM, COBEPIIEHCTBOBATH H3BECTHBIE H
KOHCTPYHPOBaTh HOBBIE. B IIporecce pemieHHA 3ajJad — OCHOBBI JJIA OpraHH3al[HH
yiueOHOH JedATelbHOCTH Ha VypoKaX MaTeMaTHKH — pa3BHBAaKTCA TBOpUYECKad H
NPHKIAIHAA CTOPOHBI MBIIIIEHHA.

OO0ydueHHe MaTeMaTHKe Ja€T BO3MO/KHOCTH pa3BHBaTh y 00YYaIOIIHXCA TOYHYIO,
pallHOHATPHYIO H HHQOPMATHBHYI pedb, YMeHHe OTOHpaTh HaHOoOIee MOIXOIANIHE
A3BIKOBBIE, CHMBOJHYECKHE, IpadHUecKHe CpeICTBa IA BEIPAKEHHA CYKICHHH H
Har/sIHOrO HX IPeICcTaBICHHA.

HeoOxoauMEIM KOMIIOHEHTOM OOINEH KYIbTYPEl B COBPEMEHHOM TOJIKOBAaHHH
ABIAETCA 00Iee 3HAKOMCTBO C METOJJaMH MMO3HAaHHA JIeHCTBHTEIBHOCTH, PEICTaBICHAS
0 IIpeIMEeTe H MeTOJAe MAaTeMaTHKH, €ro OT/IHYHAX OT METOJ0B €CTECTBEHHBIX H
T'YMaHHTapHBEIX HayK, 00 oco0eHHOCTAX NpPHMEHEHHA MaTeMaTHKH [IA pelleHHA
HayYHBIX H MPHKJIAIHBIX 3a7a49. TakaMm oOpa3om, MaTeMaTHUYECKOE 00pa3oBaHHE BHOCHT
CBOH BKIa1 B (hopMHpOBaHHE 00MEH KyIbTYPHI USTOBEKA.

I3yyeHHe MaTEMAaTHKH CIOCOOCTBYET 3CTETHYECKOMY BOCIHTAHHID YelIOBEKa,
NMOHHMAHHIKD KpacoThl H H3AMECTBA MaTeéMaTHYECKHX pAacCYXIEHHH, BOCIPHATHIO
reoMeTpHYeCKHX (popM, YCBOSHHIO HASH CHMMETPHH.

IIpHOPHTETHBIMH IeIAMH 00ydeHHA MaTeMaTHKe B 10—11 k1accax Ha yriayOIEHHOM
YPOBHE MIPOI0OIKAKT OCTABATHCA:

dbopMHpOBaHHE TEHTPATBHBEIX MAaTeMAaTHUYSCKHX TOHATHH (YHCTO, BETHYHHA,
reoMeTpHUYecKasd (Hrypa, IepeMeHHad, BepOATHOCTh, (YHKUHA, IPOH3BOIHAA,
HHTETpai), o0ecleuHBaIOIIHX IPEEMCTBEHHOCTE H NMEPCIeKTHBHOCTh MaTeMaTHIECKOTO
ob6pa3oBaHHA 00yJIarOIHXCA;

noABeAcHHEe OOYJarOIHXCA Ha JOCTYIHOM /I HHX YPOBHE K OCO3HAHHIO
B3aHMOCBA3H MaTeMaTHKH H OKPYXarIero MApa, MTOHHMAHHIO MaTEeMaTHKH KakK 9acTH
o6mel KyJIbTypH 9eI0BeUeCTBa:

Pa3BHTHE HHTE/UIEKTYaIbHBIX H TBOpPYeCKHX crocoOHocTell oO0yJaromuxca,
M03HABATEIbHOH AKTHBHOCTH, HCCIIENOBATENbCKHX YMEHHH, KPHTHYHOCTH MBINUJIEHHA,
HHTEpeca K H3Y4EeHHI0 MaTEMAaTHKH;

dopmMupoBaHHEe (YHKITHOHATBHOH MAaTeMaTHIeCKOH T'pPaMOTHOCTH: YMEHHA
pacmo3HaBaTh MaTE€MaTHUYECKHE AacleKThl B PEaJbHBIX JKH3HEHHBIX CHTyaIlHAX
H TIpH H3YYEHHH [OPYIHX VY4eOHBIX IIPEIMETOB, IPOABICHHA 3aBHCHMOCTEH H
3aKOHOMEpPHOCTeH, ¢QopMyIHpoBaTh HX Ha A3bIKE MaTeMaTHKH H C03JaBaTh
MaTeMaTHYECKHE MOJEeNIH, IPHMEHATh OCBOEHHBIH MaTeMaTHYECKHH ammapar
I7IA peleHHA NPaKTHKO-OPHEHTHPOBAHHBIX 3ajad, HHTEpPIPETHPOBATH H OIECHHBATh
MOJTYYEHHBIE PE3YIIHTATHL.



OCHOBHBIMH JTHHHAMH CcoIep:kaHHA MaTeMaTHKH B 10—11 kmaccax yrayonéHHOro
YPOBHA ABIAKTCA: «UHcoa H BBRUHCIEHHA», «Anrebpa» («Anredpamdeckue
BEIpAKEHHA», «YpaBHEHHA H HepaBeHCTBa»)., «Hadama MaTeMaTHYeCKOTO aHaTH3a».
«eometpaa» («[eomeTpHdeckHe (HIYpPEI H HX CBoHcTBa», «lI3MepeHHE
reOMETPHYECKHX BeIHYHH»), «BepoATHOCTP H CTAaTHCTHKa». JlaHHBIE JHHHH
pa3BHBAKOTCA NapaliIelbHO, Kakdad B COOTBEICTBHH C COOCTBEHHOH JIOTHKOH, 0OJHAKO
HE He3aBHCHMO OJJHA OT JPYTOH. a B TECHOM KOHTAaKTe H B3aHMOJcHCTBHH. KpoMe 3Toro,
HX 00BbeIHHAEST JIOTHYECKasd COCTABIAIOMAA, TPAJHITHOHHO MPHCYMAad MaTeMaTHKe H
IpOHH3BIBAIOMIAA BCe MaTeMaTHYecKHe KYpCchl H  cOlep:kKaTelbHBIE JIHHHH.
CdopmymapoBarHoe Bo ®I'OC COO tpeboBaHHe «yMEHHE ONEPHPOBATh MOHATHAMH:
OIIpellelIEHHE, AKCHOMA, TeopeMa, CIEICTBHE, CBOHCTBO, NPH3HAK, JOKA3aTelIbCTBO,
PaBHOCHIBHBIE dhopMyIHPOBKH, YMeHHEe GopMyITHPOBATH oOpaTHOE H
IIPOTHBOIIOJOKHOE  VIBEPAKJEHHE, [PHBOJAHTL IPHMEPBL H  KOHTPHPHMEPEL,

HCIIOJIB30BaTh METOJ MaTeéMaTHYECKOH HHIYKIHH, IIPOBOJIHTH JOKa3aTelbHbIE
paccyKIEHHA MpH PpPeEOIeHHH 3aJad, OLEHHBATh JIOTHYECKYH IIPAaBHIBHOCTH
paccyXIeHHIT» OTHOCHTCA KO BceM V4eOHBIM KypcaM, a (JOPMHpOBAaHHE JTOTHYSCKHX
YMEeHHH paclpenendercd IO BCeM rogaM oOydueHHA Ha YpPOBHE cpedHero oOmero
oGpa3oBaHHA.

B cootBercTBHH ¢ @®I'OC COO mMaTeMaTHKa ABIAETCA 00A3aTEIBHBIM MPEIMETOM
Ha JIJaHHOM YypoBHe oOpa3zoBaHHd. HacTosmed nporpaMMoil 10 MaTeMaTHKe
npegycMaTpHBaeTca H3ydeHHe yduedHoro npeamera «MaremMaTHKa» B paMKaxX TpEX
yaeOHBIX KypcoB: «Anrefpa H HaJala MaTeMaTHUECKOTO aHaTH3a», «l eOMeTpHI»,
«BepoATHOCTh H CTAaTHCTHKA». DOPMHpPOBaHHE JIOTHYECKHX YMEHHH OCYIIECTBIAETCA
Ha TPOTAKEHHH BceX JeT oOydueHHA Ha VpOBHe cpedHero obmero o0pa3oBaHHA,
a 2JeMEHTHl JOTHKH BKIHYAIOTCA B COJAEp:KaHHE BCEX Ha3BaHHBIX BBINE YueOHEBIX
KYPCOB.

OOmee KOMHYECTBO YacoB., HaNpPaBICHHBIX Ha H3YVUSHHE MaTeMaTHKH
Ha yriydaeHHoM yposHe — 544: B 10 x1acce — 272 gaca (8 wacos B Hegemo), B 11 kmacce —
272 gaca (8 9acoB B HEIETIO).

ILTAHHPYEMBDBIE PE3VYJIBTATBI OCBOEHHA ITPOI' PAMMUbI
IO MATEMATHRKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3SOBAHHA

JJUYHOCTHBIE PE3VJ/IBTATHI

1) rpasKaaHCKOro BOCOHTAHHS:

chOpMHPOBAaHHOCTh TpakJaHCKOH NO3HIHH oOydarommeroci Kak akKTHBHOIO H
OTBETCTBEHHOI0 WISHA POCCHHCKOro oOIMecTBa, IpeAcTaBIeHHE O MaTeMaTHUYECKHX
OCcHOBaxX (YHKIHOHHPOBAHHA Pa3IHYHBIX CTPYKTYP. ABISHHIL, MpoHeayp IPakIaHCKOIO
obmecTBa (BEIOOPHI, OIPOCH H APYroe), YMEHHE B3aHMOACHCTBOBATh C COIHAIBHBEIMH
HHCTHTYTaAMH B COOTBETCTBHH ¢ HX (DYHKITHAMH H Ha3HaUeHHEM:

2) DATPHOTHYECKOr 0 BOCHIATAHHS:

chOpMHPOBAaHHOCTh POCCHHCKOH TIpakJaHCKOH HJISHTHYHOCTH., YBaKeHHA
K TpPONUIOMY H HAaCTOAMEMY PpOCCHHCKOH MaTeMaTHKH., I[€HHOCTHOE OTHOIIEHHE
K OOCTH)KEHHAM POCCHHCKHX MaTéMaTHKOB H POCCHHCKOH MaTeMaTHUeCKOH IIKOJIBI,
HCIIONb30BaHHE 3THX JOCTHKEHHH B JPYTHX HayKaX, TeXHONOTHAX, c@epax
KOHOMHKH:



7) IKOJOrA9e€CKOro BOCOATAHAS:

CCbOpMH]JOBElHHGCTB 3KOJIOTHYECKOH KEYIbBTYPEI, IOHHMAaHHEC BIHAHHA COINHAIBHO-
IKOHOMHYCCKHX MMPOIMECCOB Ha COCTOAHHE HpHpO,‘.’[HOﬁ H COITHAJIBHOH Cpeabl, OCO3HaHHE
riI00albpHOrO XapakKTepa >KOJIOTHYCCKHX HpOGHE‘M. OpHCHTAIIHA Ha IIPHMCHCHHC
MaTeéMaTHYeCKHX 3HaHHH 1A PEOIeHHA 3aJa"d B obnactu OKP}'H{EIIOEIEE Cpennl,
MIIaHHPOBaHHE MOCTYIIKOB H OL€EHKH HX BO3MOKHBIX HGCJIE,E[CTBHﬁ JJIA DK]JY}I{MOI]IEﬁ
Cpelnl.

8) meHHOCTH HAYIHOr 0 MO3HAHHANA:

c(hOpMHPOBAaHHOCTHP MHPOBO33PEHHA, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BHTHA HAyKH H OOMIeCTBEHHOH NMpPaKTHKH, TOHHMaHHE MaTeMaTHYeCKOH HayKH Kak
chepsl YenoBedecKoH JIeATETbHOCTH, 3TAMOB €€ Pa3BHTHA H 3HAYHMOCTH JUIA Pa3BHTHA
[IHBHIIH3AIIHH, OBJaJeHHE M3bIKOM MAaTeMaTHKH H MaTeMaTHYeCcKOH KyIbTypoi
KaK CpEeICTBOM MO3HAHHA MHpa, TOTOBHOCTE OCYIIECTBIATh IPOSKTHYI0 H
HCCIIEI0OBATENbCKYIO IeATeIbHOCTh HHAHBHIYAIBHO H B TPYIIIIE.

3) IVXOBHO-HPABCTBEHHOI0 BOCHHTAHHANA:

OCO3HAHHE IVXOBHEIX II€HHOCTeH poccHiickoro Hapoza. copMHpPOBAHHOCTH
HPaBCTBEHHOT0 CO3HAHHA, 3THUYECKOI0 IOBEIEHHA. CBA3AHHOIO C MPAKTHYECKHM
IpHMEHEHHEM [OCTH)KEHHH HayKH H JeATelIbHOCTBI0 VUEHOrO, OCO3HAHHE JIIHIHOTO
BKJIaJ1a B IOCTPOEHHE YCTOHUYHBOTO OYIYIIEro:;

4) 3CTeTHYeCKOr 0 BOCIATAHHAS :

3CTETHYECKOE OTHONIEHHE K MHpPY. BKIHOYAA 3CTETHKY MaTeMaTHUYECKHX
3aKOHOMEpPHOCTEH. OOBEKTOB, 3amad. pemeHHH. paccykIeHHH, BOCIPHHMYHBOCTH
K MaTeMaTHYE€CKHM aclleKTaM pa3IHYHBIX BHIOB HCKYCCTBa:

5) ¢pE3EYeCKOro BOCOHTAHAS:

chOpMHPOBAHHOCTh YMEHHA NPHMEHATh MaTEeMaTHUECKHE 3HaHHA B HHTEpecax
3mo0poBoro H Oe3omacHoro o0pa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBI0 (3M0pOBOE NHTaHHE, cOATaHCHPOBAHHBIH pEKHM 3aHATHH H OTIBIXA.
perynApHad (H3HYeCKad aKTHBHOCTD), (H3HUYECKOE COBEPIISHCTBOBAHHE IPH 3aHATHAX
CIIOPTHBHO-03J0POBHTENBHOH JeATEIbHOCTEIO;

6) TPYI0BOro BOCHATAHHS:

TOTOBHOCTHh K TPYAY. OCO3HAHHE II€HHOCTH TPYIOMIOOHA, HHTEepeC K pa3IHUYHBEIM
chepam mnpodeccHOHATBHOH [JEATENTBHOCTH, CBA3AHHBIM ¢ MaTeMaTHKOH H eé&
IpPHIOKEHHAMH, YMEHHE COBepIIaTh OCO3HAHHEIH BeIOOp Oyaymed npodeccHH H
peaTH30BEIBaTh COOCTBEHHBIE JKH3HEHHBIC ILIAHBEI, TOTOBHOCTH H CHOOCOOHOCTH
K MaTeMaTHYecKoMY 00pa30BaHHI0 H caM000pa30BaHHI Ha MPOTSUKEHHH Bcell JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHHH MPaKTHYECKHX 3aJad MaTeMaTHUYECKOH
HallpaBIe€HHOCTH:

METAIIPEMETHBIE PE3YJIBTATbI

B pe3synpTarte H3ydeHHA MaTeMaTHKH Ha YPOBHE cpelHero odmero obpa3oBaHHA
y oOydaromeroci OyayT cdopMHpoBaHBI TO3HaBaTelbHBIE YHHBepCcalbHBIE yueOHBIE
neficTBHA, KOMMYHHKAaTHBHEIE VHHBepcalbHBle yueOHBIE AeHCTBHA, peryIATHBHBIE
YHHBEpcalIbHEIE yaeOHBIe IeHCTBHA, COBMECTHAA JIeATETHHOCTb.



Ilo3HABATe/IbHBIE YHHBEPCAIbHBIE VIeOHbIE TelicTBHSA
ba3oBble TOrAYecKHe JedCTBHMA:

BRIABIATP H XapaKTE€pPH30BaTh CVYIISCTBECHHBIE MPH3HAKH MaTeMaTHYSCKHX
00BEKTOB, NOHATHH., OTHONICHHH MEXKAY NMOHATHAMH. (OPMYIHpPOBaTh ONpelelcHHA
IMOHATHH, VCTAaHABIHBAaTh CYIIESCTBEHHBIH IpPH3HAK KIacCHOHKAIHH, OCHOBaHHA
g 0000MeHHA H CpaBHEHHA, KPHTEPHH MPOBOIHMOTO aHATH3A:

BOCHPHHHMATE. (QOPMYITHPOBATE H MpeoOpa30oBBIBaTh CYKISHHA: YTBepIHTEIbHEIE
H OTPHIIaTeIbHEIE, €IHHHYHEIC, JacTHEIE H 00NIHE, YCIOBHEIE:

BBIABIATE MaTeMaTHUSCKHE 3aKOHOMEPHOCTH. B3aHMOCBA3H H IPOTHBOPEIHA
B (dakTaxX, JaHHBEIX, HaOMIOACHHAX H VIBSPKIACHHAX, IIpeaiaraTh KPHTEPHH A
BBIABJICHHA 3aKOHOMEPHOCTEH H IPOTHBOPEIHH:

JenaTh BEIBOJBI C HCIIOIb30BAHHEM 3aKOHOB JTOTHKH, JeIYKTHBHBIX H HHIYKTHBHBIX
YMO3aKIYeHHH, YMO3aK/II09eHHH 10 aHAIOTHH;

IPOBOJIHTE CAMOCTOATENBHO [OKa3aTelbCTBAa MaTeMaTHYECKHX VTBepKIeHHH
(mpAMBIE H OT IPOTHBHOIO), BEICTPAaHBAaTh apryMeHTAIHIO, IIPHBOJHTE HPHMEpPHl H
KOHTPIPHMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CY/KICHHA H BBIBOIBI;

BEIOHpaTh crocol pemeHHA yaeOHOH 3amadH (CpaBHHBaTh HECKOIBKO BapHAaHTOB
pemeHHA, BeIOHpaTh HaHOONEE MOAXOMAIMHNR ¢ YIETOM CAMOCTOATENBHO BBIIEIEHHBIX
KPHTEPHEB).

Ba3zoBble HccIe0BaATeIbCKHAE el CTBAS:

HCIIOMh30BaTh BOMPOCHT KaK HCCIENOBAaTEIbCKHH HHCTPYMEHT MO3HAHHA,
(hopMyIHPOBATE BOIPOCHL, (PHKCHPYIOINHE TPOTHBOpPEUHE, IMpolIeMy. YCTaHABIHBAThH
HCKOMOE H JaHHOe, )OPMHPOBATE THIIOTE3Y, apIYMEHTHPOBATh CBOIO IIO3HITHIO, MHEHHE;

IPOBOJIHTE CAMOCTOATENBHO CILIAHHPOBAHHBIH 3KCIEPHMEHT, HCCIEJOBaHHE
0 YCTAaHOBJIEHHIO OcCOOEHHOCTEH MaTeMaTHYeCKOoro oOBEeKTa, fABICHHA, MpoIlecca.
BBIABJICHHIO 3aBHCHMOCTEH MEXKIy 00beKTaMH, ABICHHAMH, IIPOIECCaMH;

CaMOCTOATEIbHO (POPMYIHPOBaTH 0000mMEHHA H BBIBOOBI IO pe3yIbTaTam
IpOBeAEHHOT0 HaOMIOJeHHA, HCCIeJ0BaHHA, OIEHHBATh JOCTOBEPHOCTH IIOIY4eHHBIX
Pe3yIBTaTOB, BEIBOJAOB H 0000IMIEHHH;

IpPOTHO3HPOBAaTh BO3MOJKHOE pa3BHTHE IIpolecca, a Takke BBIABHIATH
[IPeIIION0KEHHA O €70 PA3BHTHH B HOBBIX YCIOBHAX.

Pabdora ¢ aH(p opManBei:

BBIABIIATH Je(HIHTH HHQOPMAITHH, JaHHBIX., HEOOXOHMBIX /A OTBETa Ha BOMPOC
H JIIA pemeHns 3a]aqH;

BRIOHpaTh HHDOPMAIHK0 H3 HCTOYHHKOB pa3IHYHBIX THIIOB, aHATH3HPOBAaTh.
CHCTEMAaTH3HPOBaTh H HHTEPIPETHPOBaTh HH(OPMAIHIO pa3lHYHBEIX BHI0B H (opMm
IpeJcTaBIeHHA;

CTPYKTYPHpPOBaTh HH(QOpPMaIlHI, IpPeACTaBIATE €& B pa3IHIHBIX ¢dopMax.
HILTFOCTPHPOBATh I'padHIECKH

OLIEHHBaTh HAJA&KHOCTh HH(POPMAI[HH IO CaMOCTOATEThHO copMyTHpOBAaHHBIM
KPHTEPHAM.



KoMMYyHHKATHBHBIE YHHBEPCAJbHbIE YUeOHBIE TeficCTBHNA:

BOCIIPHHHMATh H (OpPMYTHpPOBaTE CVKISHHA B COOTBETCTBHH C YCIOBHAMH
H [eTAMH 0OIMeHHA, ACHO, TOYHO, TPAMOTHO BHIPaKaTh CBOK TOUKY 3PEHHA B YCTHHIX H
MHCHMEHHBIX TEKCTaX, JaBaTh MOACHEHHA IO XOY PelleHHA 3aJadH., KOMMEHTHPOBAaTh
MOTyIeHHBIH pe3yIbTar;

B XoJe OOCYKJIeHHA 3aJaBaTh BOMIPOCHI [0 CYIIECTBY OOCYKITaeMOH TeMBI.
npodieMbl, pemaeMoil 3aJavH, BBICKA3BIBATh H/EH, Halle/leHHbIE Ha MOHCK PEleHHA,
COMOCTABIATE CBOH CYKIOEHHA C CYKISHHAMH JIPYTHX YYacCTHHKOB JIHAjIora.
o0HApY/KHBATh Pa3IHIHE H CXOJCTBO IO3HIHH, B KOppeKTHOH dopMme GopMyTHpPOBATEH
pa3HOrIacHA, CBOH BO3PaKEHHA:

MpPeACTABIATh Pe3yIbTaThl pEIeHHA 3adadd, 3KCIEPHMEHTa, HCCIeT0BaHHA,
OPOEKTa, CaMOCTOATETbHO BBIOHpPaTh (OpMAT BBICTYILIEHHA ¢ YIETOM 3agad
Ipe3eHTAllHH H 0COOSeHHOCTEH ayIHTOPHH.

Pery1siTHBHbI€ VHHBEPCAJIbHBIE YIeOHBIE TeilicTBHA
CaMooprasdasannas:

COCTABIIATH IIJIaH, AMTOPHTM PENIeHHA 3a71adH, BEIOHPATh cIIocod pemeHHs ¢ yIEToM
HMEIINHXCA pecypcoB H COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTb H
KOPPEKTHPOBATh BAPHAHTHI PellleHHH ¢ yIETOM HOBOH HH(oOpMaIHH.

CaMOKOHTP0JIb:

BIaJeTh HaBEIKAMH IT0O3HaBaTelIbHOH pedeKCHH KaK OCO3HAaHHA COBEpIIaeMBIX
OEHCTBHH H MBICIHTEIBHBIX IIPOIECCOB, HX pe3yiIbTaToB, BIaJeTh chnocobaMH
CaMOIIPOBEPKH, CaMOKOHTpOJIA IIpollecca H pe3yipTaTa pelleHHA MaTeMaTHYeCKOH
3aJa4H;

IpeIBHJIETh TPYJHOCTH, KOTOpPhlEé MOTYT BO3HHKHYTH IIpH peIIeHHH 3ajauH,
BHOCHTH KODPEKTHBBI B A€ATEILHOCTE HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
Hal/IeHHBIX OIMMHOOK. BBIABIECHHBIX TPYIHOCTEH:

OIIEHHBAaTh COOTBETCTBHE pe3yibTara IEIH H YCIOBHAM, OOBACHATH NPHYHHBI
TOCTH/KEHHA HIH HeJOCTHKEHHA Pe3yIbTaTOB AeATSIPHOCTH, HAXOOHTh OMMHOKY, JaBaTh
OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS TeATeJbHOCTh:

MOHAMATh H HCIIOIb30BaTh MIPEHMYIECTBa KOMaHIHOH H HHIAHBHIyalIbHOH paboTHI
IpH pelmeHHH Yd9eOHBIX 3aJad, MNpPHHAMATh I[eTb COBMECTHOH [eATEIbHOCTH.
NTaHHPOBaTh OpTraHH3AIHI COBMeCTHOH paOoTEI, pacmpenemdTh BHIBI paloT,
IOTOBAapHBATBCA. OOCYKIATh mpomecc H pe3yasrar padorel, ob6oOmare MHEHHA
HECKOJIBKHX JTFOeH:

y9acTBOBaTh B TpyMIoBBIX ¢opmax paborel (oOcykaeHHA, 00OMeH MHEHHH.
«MO3TOBBIE IITYPMBD» H HHBIE), BRIIOTHATH CBOK YacTh pa0OTHl H KOOPIHHHPOBATH CBOH
OeficTBHA C IPYTHMH UI¢HaMH KOMaHJIBI, OIICHHBATh KaueCTBO CBOETO BKiIaga B 0OmMHIL
MPOJAYKT MO KPHTEPHAM. c(hOPMYTHPOBAHHBIM yIaCTHHKAMH B3aHMOIeHCTBHA.

IIpenmeTHBIe Ppe3yabTaThl OCBOSHHA ¢efepaabHOH paGodell mIporpaMMbl
0 MaTeMaTHKE IpPEICTABICHBI IO rogamM o0yueHHA B paMKaX OTIETBHBIX YIeOHBIX
KYPCOB B COOTBETCTBYIOIIHX pa3/iellaX HacTOAIIEH MporpaMMEL.



Pabouas nporpamma
yueOHOro Kypca «AJiredpa 1 Hauajaa aHAJIU32)

INOACHHTEJIBHAA 3AITHCKA

VueOHbIi Kype «Anrefpa H Hadala MaTEMaTHUYECKOTO aHAIH3a» ABIACTCA OJHHM
H3 HaHbolee 3HAYHMBIX B MporpaMMme cpegHero obmero oOpa3oBaHHA, MOCKOIBKY,
C OIHOH CTOpPOHBL, OH oOecIeuHBAeT HHCTPYMEHTaAbHYI0 0a3y J1d4 H3y4eHHA BCEeX
©CTeCTBEHHO-HAayUHBIX KYpCOB, a ¢ JPYroH CTOpPOHBIL. (GOpMHpYeT JIOTHYECKOe H
abcTpakTHOe MBINLIEHHEe O0YYalOMHXCA Ha YPOBHE, HEOOXOJAHMOM /714 OCBOEHHA
HHQOpMATHKH, OOMECTBO3HAHHA. HCTOPHH, CIOBECHOCTH H JPYIHX IHCITHIUTHH.
B pamkax gaHHOro yde0OHOro Kypca oOydarompecs OBIAJE€BAlOT YHHBEPCATbHBIM
A3BIKOM  COBPEMEHHOH HaykH. KoTopad  (QOpPMYIHpPyeT CBOH  JOCTHIKE€HHA
B MaTeMaTHYeCKoil (hopme.

VueOHbIH Kypc anreOpsl H HavTal MaTeMaTHIESCKOTO aHATH3a 3aKIaIbIBacT OCHOBY
A4 YCIEIMHOTO OBJaAeHHA 3aKOHAMH (H3HKH, XHMHH, OHOTOTHH, NOHHMAaHHSA
OCHOBHBIX TEH/IEHIIHH pa3BHTHA SKOHOMHKH H OOMECTBEHHOH JKH3HH, IO3BOIAET
OpPHEHTHPOBaThCA B COBPEMEHHBIX I[H(POBEIX H KOMIBIOTEPHBIX TEXHOIOTHAX,
YBEpEHHO HCIIONB30BaTh HX A [adbHeilmero o0pa3oBaHHA H B IOBCEIHEBHOH
KH3HH. B To K€ BpeMA  OBIageHHe aOCTPAaKTHBIMH H  JIOTHUECKH
CTPOTHMH KOHCTPYKIHAMH aare0psl H MaTEMaTHUYESCKOrO aHaTH3a pa3BHBAcT YMEHHE
HaXOJIHTh 3aKOHOMEPHOCTH. 0O0OCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh YTBEPIKICHHA
C TIOMOMBI0 HHAYKITHH H paccykJaTh NeIYKTHBHO, HCIOIb30BaTh 0000MIeHHE H
KOHKpeTH3anuw, alcTparHpoBaHHE H  aHaJorHo, (OPMHPYeT  KpeaTHBHOE
H KPHTHUYECKOE MBIILIEHHE.

B xone u3yueHHa yueGHOro Kypca «Anredpa H Hauala MaTeMaTHYECKOT0 aHATH3a)
o0yJaromuecsa IoIyJarT HOBBIH ONBIT pEIeHHAA IPHKIAIHBIX 3a7a9, CAMOCTOATEIEHOTO
IMOCTPOEHHA MaTeMaTHUYeCKHX MoJeleil peadbHBIX CHTYaIlHiH, HHTepIpeTalHH
MOTYICHHBIX PEIIeHHI, 3HAKOMATCA ¢ MPHMEPaMH MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH
B MIPHPOJE, HAYKE H HCKYCCTBE, C BRIJAIOIMHMHCA MAaTEMAaTHISCKHMH OTKPBITHAMH H HX
aBTOPaMH.

VueOHbIi Kypc 061aTaeT 3HAUHTEIBHBEIM BOCITHTATETHHBIM ITOTEHITHATIOM. KOTOPBIH
peanu3yercAd Kak depe3 yueOHBIH MaTepHal, CIOCOOCTBYHOIMIHH (QopMHpPOBaHHIO
Hay49HOI'0 MHPOBO33PeHHA, TaK H 9epe3 clelH(HKY yaeOHOo IeATeIsHOCTH, Tpedyromei
IPOJO/LKHTEIbHOH KOHIIEHTPAallHH BHHMAHHA, CaMOCTOATEIBHOCTH, aKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJTydeHHBIH Pe3yIbTar.

B ocHoBe MeToaHKH 00ydYeHHA anreOpe H HadajlaM MaTeMaTHYEeCKOTO aHaTH3a
MEKHT JeATEIbHOCTHBIH OPHHITHI 00yIeHHA.

B cTpykrype yueOHOro kypca «Anrebpa H Havala MaTeMaTHUECKOr0 aHATH3a»
BEIJIENIeHEI CIIEIYIOMHE COIepPKaTeThbHO-MEeTOHIECKHE THHHH: «IHCIa H BEITHCITIEHHA,
«DyHKIIHE H rpadHKH», «YpaBHEHHA H HepaBeHCTBay, «Hadama MaTeMaTHYeCKOTO



aHamu3a», «MHOKeCTBa H IJIOTHKa». Bce OCHOBHBIE COJEp/KaTeIbHO-METOIHISCKHE
THHHH H3yYalTCA Ha NPOTAKEHHH ABYX JeT o0ydeHHA Ha YPOBHE CpeJHEro obmero
00pa30BaHHA, €CTECTBEHHO JOMOIHAA APYT APYTa H HNOCTENEHHO HACHIIaich HOBBHIMH
TeMaMH H pa3aenamH. J[aHHBIH yaeOHBIH Kypc ABIAETCA HHTETPATHBHBIM, MOCKOIBKY
o0beuHAET B cebe coJepkaHHE HECKOTBKHX MaTeMATHUYECKHX MHCITHILTHH, TAKHX Kak
anredpa, TPHTOHOMETPHA, MaTeMAaTHYECKHI aHAIH3, TEOPHA MHOKECTB, MaTeMaTHIeCKasA
ToTHKA H ApyrHe. [To Mepe Toro kak o0ydaromiHecA OBTajieBal0T Bcé Oolee MHPOKHM
MaTeMaTHYeCKHM  almapatoM, Yy HHX TOCIeloBaTelbHO  (QopMHpyeTcd H
COBEPINEHCTBYETCA YMEHHE CTPOHTh MaTeMaTHYECKYH) MOJETb pealbHOH CHTYaITHH,
OPHMEHATh 3HAHHA, MOIYUeHHBIE NPH H3YUYeHHH Y4eOHOro Kypca, [AIA PpPeEIIeHHA
CaMOCTOATETbHO  COPMYTHPOBAaHHOH  MaTeMaTHYeckoH  3agadH, a  3aTeM
HHTEPIPETHPOBATH CBOH OTBET.

CopepikaTeIbHO-MeTOAHYeCKad 1THHHA «UHcIa H BBYHCICHHA» 3aBepIIaeT
(opMHpPOBAaHHE HABBIKOB HCIOJIB30BAHHA [EHCTBHTEIBHBIX YHCEN, KOTOpoe OBLIO
HavyaTO Ha YpOBHe OCHOBHOro o0mero oOpa3oBanui. Ha ypoBHe cpemHero ofmero
obOpa3oBaHHA oco0oe BHHMaHHe yendeTcAd (OopMHpPOBaHHI0 HABBIKOB palfHOHATbHBIX
BBIYHCIIEHHH, BKIIOYAIOIIHX B ce0A HCIOIb30BaHHE Pa3IHYHBIX ()OpM 3allHCH YHCIA,
YMEHHE [elaTh IOPHKHIKY, BBIIOIHATH NPHOMHKEHHBIE BBIYHCICHHA, OI€HHBATH
YHCIIOBBIE BBIpAKeHHA, padoTaTh € MaTeMAaTHYECKHMH KOHCTAHTaMH. 3HaKOMBIE
o0yJaromHMcAd MHOKECTBa HAaTypalbHBIX, LIEJbIX, PallHOHAIBHBIX H JeHCTBHTEIbHBIX
9HCEN JOMOIHAITCA MHOKECTBOM KOMIIIEKCHBIX YHCel1. B KakI0M H3 3THX MHOKECTB
paccMaTpPHBAKOTCA CBOHCTBEHHBIE €My cCHelH(HUeCKHEe 3aJadH H OIllepaIlHH: JelcHHE
HaIleTno, ONEpPHpPOBAHHE OCTATKAMH Ha MHOJKECTBE IIeNBIX YHCENd, ocoOble CBOHCTBa
pPaUHOHAIBHBIX H HPPAllHOHAIBHBIX YHCel, apH(METHUEeCKHEe OIepalHH, a TaKKe
H3BlIeUYeHHEe KOpPHA HaTypalbHOH CTEINeHH Ha MHOKECTBE KOMIUIEKCHBIX YHCEN.
bnarogaps moOCIeIOBATETFHOMY pPacHIHPEHHID Kpyra HCHOIb3YEMBIX HHCET H
3HAKOMCTBY C BO3MOKHOCTAMH HX INpPHMEHEHHA [IA peIIeHHA pa3IHYHBIX 3a]ad
dbopMHpyeTcA NpeAcTaBIeHHE O €JIHHCTBE MaTeMaTHKH KaK HaykKH H e€ polH
B IOCTPOEHHH MoJeleH pealbHOr0 MHpa, MHPOKO HCIOIB3YIOTCA 0000meHHEe H
KOHKPEeTH3aIHA.

JIuHHA «YpaBHEHHA H HEPABEHCTBA» pealH3yeTca Ha IPOTAKESHHH Bcero 00 yaeHHA
Ha YpoBHe cpefHero obmero oOpa3oBaHHA, IOCKOIBKY B KaxI0M pa3gene IIporpaMmel
IPeTyCMOTPEHO peEMeHHe COOTBETCTBYIOMHX 3adad. B pe3ynpTaTe oOydaromHecs
OBJIAJI€BAlOT pPa3IHYHBIMH METOJAMH pEIIeHHA palHOHAIBHEIX, HppalHOHAIbHBIX,
[IOKAa3aTelIbHBIX, JorapHOMHUYECKHX H TPHTOHOMETPHUYECKHX YpaBHEHHI, HEpaBEeHCTB H
CHCTEM., a TakKe 3aJad, colepiKamluX napameTpbl. I[odydeHHBIE YMEHHA IMTHPOKO
HCIIONIB3YKOTCA MPH HCCIIeOBAaHAH (DYHKITHE C MOMOIMIBIO MPOH3BOIHOH, TIPH peNTeHHH
OPHKIAJHBIX 3a7ad H 3a7ad Ha HaXoXJeHHe HaHOOJIBIIHX H HAHMEHBIIHX 3HaUeHHI
¢yskuuH. JlaHHad cojepikaTelbHad THHHA BKIIOYaeT B cebA Takke (opMHpOBaHHE
YMEHHH BBIIONHATH pacu&Tel Mo ¢QopMyraM, MOpeoOpa30BaHHA palHOHATHHBIX,
HpPpalTHOHATHHBIX H TPHTOHOMETPHUECKHX BBIpAKeHHH, a TakKe BBIpaXKeHHH,



COIepKalIHX CTEIeHH H JorapHgMbl. biarogapa H3yIeHHI alIre0paHYecKoro
MaTepHajJa POHCXOAHT JalbHeHINee pa3BHTHE AalIrOPHTMHUECKOro H aOCTPaKTHOTO
MEIIeHHA 06yTaromuxcs, GOpMHPYIOTCA HaBBIKH JTeIYKTHBHBIX paccykaeHHi, paboTh
C CHMBOJIBHBIMH (OpMaMH, IpeACTaBIeHHA 3aKOHOMEPHOCTEH H 3aBHCHMOCTEH B BHJE
paBeHCTB H HepaBeHCTB. AmrebOpa mnpexamaraeT 3(¢QeKTHBHBEIE HHCTPYMEHTHI
IUIA pellleHHd MPaKTHUYECKHX H eCTeCTBeHHO-Hay9YHBIX 3aja4, HarIAIHO JeMOHCTPHPYET
CBOH BO3MOKHOCTH KakK A3bIKa HaVKH.

ConepixareIbHO-MeTOAHUeCKad JHHHA «@yHKOHH H TIpadHKH»  TECHO
neperieTaeTcd ¢ JPYTHMH JHHHAMH y9e0HOro Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIIE
3a0a€T  MOCIENOBaTelbHOCTh  H3YyUeHHA  MaTepHala. 3ydeHHe  CTENeHHOH.
MOKa3aTeIbHOH, Jorapa)MHIecKOH H TPHMOHOMETPHYECKHX (DVHKITHH, HX CBOHCTB H
rpa)HKOB, HCIIOIb30BaHHE (YHKIHH 14 pelmeHHA 3aJad H3 APYTHX VyIeOHBIX
MpeIMeTOB H pealbHOH KH3HH TECHO CBA3aHO KaK ¢ MaTeMaTHUYECKHM aHalIH30M, Tak H
C pemeHHeM YypaBHeHHH H HepaBeHCTB. [IpH 3ToM OGobllloe BHHMaHHE YIelAeTcA
(GopMHpPOBaHHIO YMEHHA BEIpaxkaTh (POpMylTaMH 3aBHCHMOCTH MEXKIY pa3IHIHBIMH
BEIHYHHAMH, HCCIEN0BaTh MOIYYeHHBIE (DYHKIHH, CTPOHTh HX rpadHKH. MarepHan
3TOH cojiepKaTenbHOH JTHHHH HaIle/IeH Ha pa3BHTHE YMEHHH H HaBBIKOB, MO3BOIAIOITHX
BEIpakaTh 3aBHCHMOCTH MEKIY BETHUYHHAMH B pPa3THUYHOH dopMe: aHATHTHYECKOH.
rpad)HIeCKOH H clIoBecHOH. Ero H3ydeHHe crIocoOCTBYET Pa3BHTHIO allrOPHTMHYIECKOI0
MBIIIIEHHA, CNOCOOHOCTH K 0000meHHI0 H KOHKPETH3aIllHH, HCIIOIb30BaHHIO
aHaJIOTHH.

CopepxarenpHad IHHHA «Hadaga MaTeMaTHYeCKOrO aHalIH3a» II03BOJAET
CYINECTBEHHO PACIIHPHTE KpPYyI KaKk MaTeMaTHYSCKHX, TaK H IPHKIAJHBIX 3a1ad.
AOCTYIIHBIX 00VIaIOIMHAMCS, TaK KaK Y HHX MOABIAETCA BO3MOKHOCTh CTPOHTH TpadHKH
CITOKHBIX (DYHKIHIH, ONpenendTh HX HaHO OTBITHE H HAHMEHBIITHE 3HAUYCHHA. BEITHCIATE
momagd GHryp H 00BEMBI TeJl, HAaX0IHTh CKOPOCTH H YCKOPEHHA ImporeccoB. J[aHHaA
cojiepikaTelbHadA THHHA OTKPBIBAeT HOBBIE BO3MOKHOCTH IMOCTPOSHHA MaTeMaTHUECKHX
MoJeneH peanbHBIX CHTYalHH, I[I03BOIAET HaXOJHTh HaHIy4Ilee peleHHe
B TPHKIAAHBIX, B TOM YHCJIE COIHAIBHO-3KOHOMHYECKHX, 3ajJadax. 3HaKOMCTBO
C OCHOBaMH MaTeMaTHYECKOI0 aHalH3a CIOCOOCTBYET pa3BHTHK aOCTPaKTHOTO,
(hopMaTBEHO-TOTHUYECKOTO H KPEaTHBHOTO MBINUIEHHA, (OPMHpPOBAHHI0 YMeHHH
pacmo3HaBaTh IIPOABIEHHA 3aKOHOB MaTéMaTHKH B HayKe, TEXHHKE H HCKYCCTBE.
OOyuaromHecd Y3HAKT O BBRIAIOMIHXCA pe3yiIbTaTax, IOJIYISHHBEIX B XOJI€ pa3BHTHA
MaTeMaTHKH Kak HaykH, H 00 HX aBTOpax.

CopmepikaTeTbHO-METOAHYECKAA THHHA «VHOXKECTBa H JIOTHKA» BKIIOYaeT B cedd
37IEMEHTHI TEOPHH MHOXKECTB H MaTeMaTHUYECKOH TOTHKH. TeopeTHKO-MHOKECTBEHHBIE
NPEACTABIICHAA [POHH3BIBAKOT BeCh KypPC IMKOJIBPHOH MaTeéMaTHKH H IIPENIararmT
HauOolee VHHBEpPCAIbHBIH f3BIK, OOBEIHHAIONIHH BCe pa3Jensl MaTeMaTHKH H eé
MIPHI0KEHHH, OHH CBA3BIBAKOT Pa3HbIE MaTeMaTHUECKHE JHCITHIUTHHBI H HX NPHIOKEHHA
B eIHHOE Iedoe. [Io3ToMy BakKHO [aTh BO3MOKHOCTH 0OyJarmeMycd MOHHMAaTh
TEOPETHKO-MHOKECTBEHHBIH A3BIK COBPEMEHHOH MAaTeéMaTHKH H HCIOIb30BaTh €ro



111 BBIPAKEHHA CBOHX MBICIeH. /[pYTHM BakKHBIM IIPH3HAKOM MaTeMaTHKH Kak HayKH
clelyeT NPH3HATE CBOHCTBEHHYI0 €H CTPOrocTb OOOCHOBAHHH H CIEJOBAHHE
OMpeAenEéHHBIM IIpaBHIAM IIOCTPOSHHA [JOKAa3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTHYeCKOH JIOTHKH CIOCOOCTBYeT pa3BHTHIO JIOTHYECKOTO0  MBINUICHHA
oOyJaromuxcs, MO3BOMAET HM CTPOHTH CBOH pPAcCYKIEHHA Ha OCHOBE JIOIHYECKHX
IPaBHI, (OPMHPYET HABBIKH KPHTHYECKOTO MBITUIEHHA.

B yuebHOM Kypce «Anrefpa H Hadala MaTeMaTHYeCKOI0 aHAIH3a» IPHCYTCTBYIOT
OCHOBEl MAaTEMAaTHUYECKOI0 MOIEIHPOBAHHA, KOTOPBIE IIPH3BAHBEL CIIOCOOCTBOBAThH
(OpPMHPOBAHHIO HABBHIKOB IIOCTPOEHHA MoAeleH peaJbHBIX CHTyallHH, HCCIeIOBaHHA
3THX MOJENeH ¢ IOMOIMBI anmapara aiaredpel H MaTeMaTHYECKOrOo aHalH3a,
HHTEPIPETALHH IIONYYSHHBIX PpE3YIBTATOB. [aKHe 3alaHHA BIUIETEHBl B KaIbIH
H3 pas3felnoB IPOrpaMMEL, IIOCKOIBKY Bech MarepHal y4e0HOro Kypca IIHPOKO
HCOONB3YeTCA A pelleHHd NPHKIAIHBIX 3a7ad. [IpH pemeHHH pealbHBIX
MPAKTHISCKHX 3a7ad ofydaromueca pa3BHBAWT HaOmMoAaTelbHOCTh, YMEHHE HAXOAHTh
3aKOHOMEPHOCTH, a0CTparHpoBaTbCA, HCIOIB30BaTh AaHAIOrHIO, o0000mare H
KOHKPETH3HPOBaTh npodiemy. JeATeIbHOCTs N0 (GOPMHPOBAHHIO HABHIKOB pPElI€HHA
MPHKIAJHBIX 3aJad OPraHH3yeTCcsd B IPOIIECCE H3YUEHHA BCEX TeM ydebHOro Kypca
«Anrebpa H HavaTa MAaTEMaTHIECKOTO aHATH3a.

Ha m3ydueHne ydueOHoro kypca «Anredpa H Hadala MaTeMaTHIECKOIO AHAIH3a»»
oroauTcsa 272 4aca: B 10 kmacce — 136 wacoB (4 waca B Hegemo), B 11 Kimacce —
136 gacoB (4 9aca B HeJIeIIH0).

COIEPKAHHE OBYUEHHA
10 KTACC

YHc/Ia H BEITHC/IeHAS

PanmonanpHble uHcTa. OOBIKHOBEHHBIE H JeCATHYHBIE JpOoOH, IIPOIEHTHI,
OeckoHeUHBIe MepHoaHIecKHe ApodH. [IpuMeHeHHe apobeil H MPOIEHTOB A pPelleHHA
[IPHKIIAAHBIX 3a7a4 H3 pa3IHYHBIX OTpacieH 3HaHHH H peajlbHOH KH3HH.

JleHcTBHTeNpHBIE  4YHCIAa. PanHoHaneHBIe H — HppalHOHAIbHBIE  YHCIA.
ApHpMeTHUECKHE OMEpaIHH ¢ JeHCTBHTeIRHBIMH YHCTIaMH. MOayIb AefCTBHTEIBHOTO
YHCIA H ero cBoiicTBa. [IpHOIHKEHHBIE BRIYHCIISHH, IIPaBHIa OKPYTIeHHA, IPHKHIKA H
OLleHKa pe3yiIbTaTa BEIYHCICHHH.

CTeneHb ¢ IeIbIM Moka3aTeadeM. buHoM HreroToHa. Mcnmonp3oBaHHe MOaXoAme
(hopMBI 3amHCH JeHCTBHTEIBHBIX YHCET I pelmeHHs IpakTHYeCKHX 3aJad H
Mpe/iCTaBIeHHA TaHHBIX.

AprdmMeTHIecKHH KOPeHs HaTYpaIbHOH CTEIIeHH H €r0 CBOHCTBA.

CTenens ¢  pallHOHAIBHBIM  TIOKa3aTeleM H €€ CBOHCTBa, CTeleHb
C JIeHCTBHTEIBHBIM MOKa3aTeIeM.

Jlorapudm umcina. CBoiicTBa morapHdma. JlecATHYHBEIE H HaTypalbHBIC
TorapH(pMEL.



CHHyC, KOCHHYC, TaHI€HC, KOTaHT€HC 4YHCIOBOIO aprymMeHra. ApKCHHYC,
APKKOCHHYC H apKTaHTe€HC THCIIOBOTO apryMeHTa.

VpaBHEHHA H HEPaBEHCTBA.

ToxkaecTBa H TOXKIeCTBEHHBIE Mpeo0pa3oBaHHA. Y paBHeHHe, KOpeHb ypaBHEHHA.
PaBHOCHIBHBIE YypaBHEHHA H ypaBHEHHA-CcIeACTBHA. HepaBeHCTBO, pellIeHHE
HepaBeHCTBa.

OCHOBHBIE METOJIBI pelleHHA MeNblX H Apo0HO-pallHOHAIBHBEIX YpaBHEHHH H
HepaBeHCTB. MHOTOWIEHH! OT OJTHOH IepeMeHHOH. JeleHHe MHOrOWIeHa Ha MHOTOYIEH
¢ octratkoM. Teopema Be3zy. MHorowieHel ¢ HembIMH KoddduuueHntamu. Teopema
Brera.

[Tpeo6Gpa3opaHHA THCIOBHIX BRIPaKEeHHH, COAEPKANTHX CTENEHH H KOPHH.

VppannoHanpHBEIE ypaBHeHHA. OCHOBHBIE METOJBl peIICHHA HppalHOHAIBHBIX
YpaBHEHHH.

ITokasaTenbHble ypaBHeHHA. (OCHOBHBIE MeETOJbl pelMieHHA II0Ka3aTelbHBIX
YpaBHEHHH.

[IpeoGpa3zopaHHe BeIpaKEeHHH, COAEPKAIIHX JT0rapH(MEI.

JlorapudMHuueckHe ypaBHeHHA. OCHOBHBIE METOABI pPENIeHHsA T0TrapHOMHUYECKHX
YpaBHEHHH.

OCHOBHBIE TPHTOHOMETPHUYECKHE GopMYIIEL [IpeoGpa3oBaHue
TPHIOHOMETPHYECKHX BBIpaKeHHH. PellleHHe TPHIOHOMETPHYECKHX YpaBHEHHH.

Pemenne cHcTeM THHEHHEBIX YpaBHEHHH. MaTpHIla CHCTEMEL THHEHHBIX YPpaBHEHHH.
Onpenennrens MaTpHIBI 2%2, €ro reOMETPHYECKHH CMBICT H CBOHCTBA, BBIYHCIEHHE
€ro 3HaueHHA, IPHMEHEHHEe OIpeIelHTeNd 114 pelmleHHA CHCTEMBl IJHHEHHBIX
YpaBHeHHH. PemeHHe NpHKIAaIHBIX 3a1a49 ¢ IOMOINBI CHCTEMBI THHEHHBIX YpaBHEHHH.
HccennegoBadde NOCTPOEHHOH MOJEIH € IIOMOIIBI MaTPHI H ONpPede/IHTEICH.

IlocTpoeHHe MaTeMaTHYECKHX MoJeleH pealsHOH CHTYallHH ¢ IIOMOIIBIO
YpaBHEHHH H HepasBeHCTB. [IpHMEHeHHe ypaBHEHHH H HEPaBEHCTB K pPEIICHHIO
MaTeMaTHYeCKHX 3aj1ad H 3a]1a4 H3 Pa3THYHBIX 001acTeldl HaYKH H peanbHOH KH3HH.

PYHKIOHHA H rpapHKA

@yHKNHA, cmocoOrl  3amaHHA (yHKOHH. B3amMHO o0paTHBIe (YHKITHH.
Kommosunua ¢pyakmui. ['paduk GyHKIHH. DIeMeHTapHbIe NpeoOpa3oBaHua rpadHKOB
(O yHKIHI.

OGnacTes oOHpemeIcHHA H MHOXKECTBO 3HadeHHH O(yHKUHH. Hymn JQyHKIHH.
[TpOMEKYTKH 3HAKONOCTOAHCTBA. UETHBIE H HeuETHBIE (YHKHHH. [lepHOTHYIECKHE
¢yHKIHA. [TpoMeXKYTKH MOHOTOHHOCTH () YHKITHH. MaKCHMYMBI H MUHHHMYMBI () YHKITHH.
HanGounpmee H HAHMeHBIIee 3HaU4eHHA (QYHKITHH Ha IPOMEKYTKE.

JluHeliHadA, KBagpaTHUYHad H [ApoOHO-THHeHHad (YHKIHH. DIeMeHTapHoe
HCCIeIOBaHHE H NOCTPOSHHE HX TpadyHKOB.

CteneHHad (YHKIHA C HaTypaJdbHBEIM H IIeTBIM IOKasaTelneM. EE cBoiicTBa H
rpaduk. CpoiicTBa H rpadHK KOpHA N-0H CTelleHH Kak (yHKIHH o0paTHOH cTelmeHH
C HaTypaJIbHBIM MOKAa3aTeleM.



[TokasaTenpHad H Jorapudmudeckas GYHKIHH, HX CBOHCTBA H TpadHKH.
Hcnonp3oBaHHe rpadHKOB (DYHKITHE 1714 peleHHs YpaBHEHHI.

TpuroHoMeTpHUECKadA OKPYKHOCTD, ONpeeneHHe TPHTOHOMETPHIECKHX (hyHKITHI
THCIOBOTO apryMeHTa.

@OYHKITHOHATBHBIE 3aBHCHMOCTH B pealbHBIX Mpolleccax H ABIeHHAX. [ padHKH
PEeaThbHBIX 3aBHCHMOCTE.

Hauana MaTeMaTHYeCKOro AaHAJIHA3A

ITocnemoBaTensHOCTH, CcHOCOOBI  3aJaHHA  IOCIEJOBaTenbHOCTEH. Merton
MaTeMaTHUYeCKOH HHAYKIHH. MOHOTOHHBIE H OTpaHHYEHHBIE [OCIEI0BaTEIbHOCTH.
HcTopHA BO3HHKHOBEHHA MAaTeMaTHYECKOT0 aHalH3a KaKk aHaldH3a OecKOHEYHO
MaJIbIX.

ApudmMeTHUeCKad H TreoMeTpHUYecKad IIporpeccHH. beckoHedHo yOBIBaromas
reoMeTpHdeckad mnporpeccHa. CyMma OecKOHeUYHO YOBIBAIOMIeH TeoMeTpPHUECKOH
nporpeccHd. JIHHEHHBIH H 3KCIOHEHUHAJIBHBIH pocT. Yncmo e. DopMmylna CIIOAHBIX
IpoIEeHTOB. lcnoap30BaHHE NMPOTPECCHH A PEIEHHA PEAJbHBIX 3a/1ad MPHKIATHOTO
XapakTepa.

HenpeprsiBHEBIe (pYHKIIHH H HX CBOHCTBa. TOYKH pa3pheiBa. ACHMIITOTH Tpa)HKOB
¢yaknuii. CBoificTBa (YHKIHH HENpephlBHEIX Ha OTpe3ke. MeToad HHTEpBaIOB
111 pellleHHA HepaBeHCTB. IIpHMeHeHHEe CBOHCTB HENPEPHIBHAEIX (DYHKIHH 1714 peleHHA
3aJa4.

[TepBad m BTOpad npoH3BoAHBIe (yHKUHH. OmnpeneneHHe, I'eOMETPHUECKHH H
(hH3HYECKHH CMBICT IPOH3BOIHOH. Y paBHEHHE KacaTelbHOH K rpaQHKy ¢ YHKITHH.

[Tpon3BOAHBIE 3IeMeHTapHbIX ()yHKIHH. IIpOH3BOJHAA CYMMBI, HNPOH3BEIEHHA,
9acTHOT'O H KOMIIO3HIIHH (JyHKIIHH.

Mmuo:xecTBa H JTOTHKA
MEOKECTBO, OIl€pallHH HaJ MHOXKECTBAMH H HX CBOHCTBa. /[HarpaMMel Dinepa—
Benna. [IpuMeHeHHEe TeOpPETHKO-MHOKECTBEHHOIO alnapara A OIHCAaHHA pPealbHBIX
[IPOIIeCCOB H ABICHHI, IPH PEMISHHH 3a7a4 H3 APYTHX yaeOHBIX IPEeIMETOB.
OmnpenereHHe, TeopeMa., CBOHCTBO MaTeMaTHUECKOro o00beKTa, CISICTBHE.
I0Ka3aTelbCTBO, PABHOCHIBHEIE YPaBHEHH.

11 KJIACC

YrcIa H BBIMHCIeHASA

HarypanpHBIe H nensle Ydciaa. [[pHMeHeHHE MPH3HAKOB JEIHMOCTH IEIBIX YHCEIL,
HanOoIsImHH o0mHu gennTens (qanee — HOJI) 0 HanMeHbIee o0mee KpaTHOE (daTee —
HOK). ocraTkoB 0o MOIOVIK. alropuTMa EBKIHIA 1A pEMIEHHA 3aJad B IEIBIX
qHCIaX.

KoMmrekcHble wHcTa. AnrebpaHueckad H TPHTOHOMeTPHUecKas (DOPMBI 3alHCH
KOMIIIEKCHOTO YHCTAa. ApH(pMeTHUeCKHe ONepalHH ¢ KOMIUIEKCHBIMH YHCIAMH.
N300pakeHHe KOMILTEKCHEIX YHCET Ha KOOPIHHATHOH mTockocTH. @opmyra Myaepa.



K«D]JHH Nn-ol CTENeHH H3 KOMILIEKCHOIO YHCIIA. HPHMEHBHHE KOMIIIICKCHBIX YHCEIL
O pEIICHHA CDHBHTIECKHX H TCeOMCETPHYSCKHX 3aTat.

YpaBHeHHS H HepaBeHCTBA

CHcTeMa H COBOKYNHOCTH YpaBHEHHH H HepaBeHCTB. PaBHOCHIBHBIE CHCTEMEI H
CHCTeMBI-CIeACTBHA. PaBHOCHIBHEIE HepaBeHCTBA.

Ot6op KOpHEH TPHIOHOMETPHUECKHX ypaBHEeHHH c IIOMOIIBIO
TPHTOHOMETPHYECKOH OKPYAHOCTH. PellleHHe TPHIOHOMETPHIECKHX HEPaBEHCTB.

OCHOBHBIE METO/IBI PeNI€HHA MMOKa3aTelbHBIX H JTorapH(MHIECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI pPeNleHHA HPPallHOHAIBHBIX HEPaBEHCTB.

OCHOBHBIE METOJBl pEIleHHA CHCTEM H COBOKYIHOCTeH pallHOHAIBHBIX,
HPPalHOHAJbHBIX. IIOKA3aTeIbHBIX H JOTapHOMHISCKHX YPaBHEHHH.

VpaBHEHH:, HEPABEHCTBA H CHCTEMBI C IIapaMeTpaMH.

IIppMeHeHHe YpaBHEHHH, CHCTEM H HEPABEHCTB K PEMIEHHI) MaTeMaTHUYECKHX
3a7ad H 3a7a49 H3 pa3sTHYHBIX 00JacTed HayKH H peajJbHOH JKH3HH, HHTEpIpeTaIrHa
MOTYIE€HHBIX PE3YIbBTaTOB.

DYHKNHH H TPaPHKH

I'padux komMmo3HnuH GVHKIHHE. [eoMerpHueckHe o0pa3sl VpaBHEHHH H
HEPaBEHCTB Ha KOOPAHHATHOH IIJIOCKOCTH.

TpuronomeTpHuecKHe QYHKIHH, HX CBOHCTBA H rpadHKH.

['padHueckne MeTOIbl pPElIeHHA YpaBHEHHH H HepaBeHCTB. | padHUecKHe METOIBI
pelneHHA 3ajJa4 ¢ mapaMeTpaMH.

cnomp3oBaHne rpadukoB (YHKIHH I8 HCCIeJOBAaHHA  TPOIECCOB H
3aBHCHMOCTEH, KOTOpbl€ BO3HHKAaKT I[PH pEIIeHHH 3aJad H3 JIpPYTHX y4eOHBIX
IIPEAMETOB H peaIbHOH KH3HH.

Hauaga MaTeMaTHYeCKOro AHAJIH3A

IIpumeHeHHe NPOH3BOAHOH K HCCIeNOBaHHI0 (YHKIHH Ha MOHOTOHHOCTH H
SKcTpeMyMBl. HaxokJIeHHe HaHnOONBIIero H HAaHMEHBIIEro 3HaYeHHH HeNpephIBHOH
(YHKIIHH Ha OTpe3Ke.

IIpuMeHeHHE TPOH3BOIHOH 714 HAX0KIeHHA HAHTYIIIETO PENIEHHA B IPHKIaIHbBIX
3ajavax, 714 oNpeaeleHHA CKOPOCTH H YCKOPEHHA [Ipoliecca, 3aJaHHoro GpopMynoi HiIH
rpapHKOM.

IlepooOpasHad, oOCHOBHOE CBOHCTBO mneppooOpasHeIX. IlepsooOpasHblie
sneMeHTapHBIX GyHKIHA. [TpaBHIa HaX0K/IeHHA TepBo0oOpa3HBIX.

WMuTerpan. I eoMeTpHYECKHH CMBICI HHTerpaia. BBIUYHCIEHHE OMNpelenEHHOTO
HHTerpana no Gopmyne HeroTora—JIeiOHHADA.

TIpuMeHeHHe HHTerpaia i HaXOXKJIeHHA IIIomajied NmiIockHx GHTyp H 00BhEMOB
reoOMeTPHYECKHX Tell.

Ilpumepsl  pemenuit  aHddepeHNHATHHBIX  ypaBHeHHI. MaremaTHUYecKoe
MOJIETHPOBAHHE pealbHBIX MPOIIECCOB C MOMOIMIBI0 JH(D(epeHIIHATFHBIX YPABHEHHH.



IIPEIMETHBIE PE3V.JIbTATHBI

K koHny od0yueHus B 10 Ki1acce 00y4Jaromuica OTYYHT CIEAYIONIHE IPEIMETHBIE
Pe3yIbTaTHl 0 OTAETBHEIM TeMaM denepanpHoH paboueil mporpaMMel yaeOHOro Kypca
«Anre0fpa H Hagaja MaTeMaTHIECKOT 0 aHATIH3a»:

Yrc/Ia H BbITHCIeHAA:

cBODOJHO ONEpHPOBAaTh IMOHATHAMH: pallHOHAIbHOE YHCI0, OecKOHeTHadA
[IEpHOAHYECKadA Jpo0b, IPOLEHTHl, HPPAalHOHAIBHOE YHCIO, MHOKECTBA PallHOHAIBHBIX
H JIEHCTBHTENBHBIX YHCEI, MOIYJIb JeiCTBHTEIBHOTO YHCIIA;

[IPHMEHATEh ApoOH H IPOLEHTHl A PeIleHHA NPHKIAJHBIX 3ajJa4 H3 pa3IHYHBIX
OoTpacieH 3HaHHHA H pealbHOH KH3HH;

[IPHMEHATh NPHONHKEHHBIE BBIYHCIEHHA, IPaBHJIA OKPYIIIEHHA, NPHKHAKY H
OIIEHKY pe3yJabTaTa BEIYHCIIEHHI;

cBOOOIHO ONEePHPOBATh MIOHATHEM: CTEIEHD C IEbIM MOKa3aTelIeM, HCIIOIh30BaTh
MOAXOIANTYIO GOPMY 3aIlHCH AeHCTBHTEIBHBIX YHCET A4 PeIleHHA NPaKTHISCKHX 3a1ad
H IIpPeJCTaBICHHA JaHHBIX;

CBODOJHO OIEpPHPOBATh MOHATHEM: apH(METHUESCKHH KOpPeHb HaTypalbHOH
CTENEHH;

CBOOOJIHO ONEPHPOBATH NOHATHEM: CTENIeHb C PallHOHATBHEIM MOKa3aTeIeM:

cBOOO/IHO ONIEPHPOBATh MOHATHAMH: TorapH(M YHCTIA, JeCATHIHBIE H HaTypaJlbHbIe
norapagMEI;

CBOOOIHO ONEPHPOBATh MOHATHAMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHTEHC
YHCIOBOTO apryMeHTa;

ONEpHPOBATh MNOHATHAMH: apKCHHYC, apKKOCHHYC H apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpapHeHHS H HepaBeHCTBa:

cBODOJHO OmEepHPOBATH MOHATHAMH: TOKIECTBO, YpaBHEHHE, HEPaBEHCTRO,
PaBHOCHIBHBIC YPAaBHESHHA H YPaBHECHHA -CIICACTBHA, pABHOCHIbHBIE HEpaBEHCTBA:

IPHMEHATH PAa3THIHBIE METO/IBI PEMIEeHHA PAIlHOHAIBHBIX H IPOoOHO -pallHOHATBHEIX
YpaBHEHHH, IPHMEHATE METO HHTEPBAIOB 111 PEIICHHA HEPABEHCTB:

cBODOJHO ONEPHPOBATh MMOHATHAMH: MHOTOWIEH OT OJHOH IIepEeMEHHOMH,
MHOTOWIEH C IETBIMH KO3(Q(HIHEHTaMH, KOPHH MHOTOYICHA, NPHMEHATH JCICHHE
MHOT0WIEHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y H TeopeMy BHeTa 114 pemmeHHA
3a7aq;

cBOOOJHO ONEPHPOBATh MOHATHAMH: CHCTEMa JIHHEHHBIX ypaBHEHHH., MaTpHIIa,
ONpeaeIHTeIb MAaTPHIEI 2 % 2 H €ro reOMeTPHISCKHH CMBICI., HCIIOIb30BaTh CBOHCTBaA
ompeaenHTend 2 x 2 A BBITHCICHHA €ro 3HAaUCHHA. NPHMEHATh ONpPEIeTHTEIH
IUIA pelleHHA CHCTeMBl JITHHEHHBIX YpaBHEHHH. MOJIECIHPOBATH pealbHBIE CHTYallHH
C IMOMOINBK CHCTEMBI JHHEHHBIX VpaBHEHHH. HCCISOOBAaTH IIOCTPOSHHEBIE MOEIH
C MOMOMIBI0 MATPHII H OTIpeIeTHTENIeH, HHTEPIPEeTHPOBATh MOMTYUEeHHBIH pe3ynbTar;

HCIIOIB30BaTh CBOHCTBA AEHCTBHA ¢ KOPHAMH 1714 Ipeodpa3oBaHHA BeIPaKEeHHI:



BEITIOTHATE MNpeoOpa30BaHHA YHCIOBBIX BBIpAKEHHH, COJepkKalllHX CTeleHH
¢ pallHOHATBHBIM TTOKAa3aTeIeM;

HCIIOIb30BaTh CBOHCTBa JdorapHMOB a1d mpeobpazoBaHHA JTorapHGMHISCKHX
BBIpaKEeHHH;

cBOOO/IHO ONepHpPOBaTh TOHATHAMH: HppallHOHAIbHBIE, IIOKa3aTelbHBIE H
norapa()MHYECKHe ypaBHEHHA, HAXOOHTh HX PEIIeHHA C IMOMONIBK PaBHOCHIBHBIX
Mepexo/I0B HIIH OCYIECTBIAA IPOBEPKY KOPHEH:

MPHMEHATh OCHOBHBIE TPHTOHOMETpHUeCKHe QOpMYTsl i Tmpeobpa3zoBaHHA
TPHIOHOMETPHYECKHX BBIPaKeHHH;

cBOOOOHO ONMEpPHPOBATH MOHATHEM: TPHIOHOMETPHUECKOS YPaBHEHHE. MIPHMEHATH
HeoOXomHMBIe (OPMYIBI 1A PEIMEeHHA OCHOBHBIX THIOB TPHIOHOMETPHUESCKHX
YpaBHEHHH:

MOJIETHPOBaTh pealbHBbIE CHTYAllHH Ha A3bIKe anre0phbl, COCTABIATH BBIpaKEHHA,
YpaBHEHHA, HepaBeHCTBa IO YCIOBHI 3aJadH, HCCIeJ0BaTh MOCTPOEHHEBIE MOJEIH
€ HCIOJB30BaHHEM alllapara aareOpsl.

PYHKOHHE H rpadHKA:

cBOOOIHO ONEPHPOBATh MOHATHAMH: (YHKIHA, COOCOOBI 3alaHHA (YHKIHH.
B3aHMHO oOpaTHble ()YHKIIHH, KOMIIO3HIHA (pyHKIHH, rpadHK (QyHKIIHH, BBINOIHATH
yIeMeHTapHble MpeodpazoBaHHA rpa@HKOB GYHKITHH;

cBOOO/IHO OMEPHPOBATh NOHATHAMH: 0071aCTh OMpPeeTeHH H MHOKECTBO 3HAUYESHHH
GYHKUHH, HYTH (G YHKITHH, IPOMEXYTKH 3HAKOMOCTOAHCTBA;

cBOOOJHO ONEPHPOBAaTh IOHATHAMH: UYETHBIE H  HeYETHBle (PYHKUHH,
NepHOAHYECKHE (PYHKIIHH, NPOMEXKYTKH MOHOTOHHOCTH (YHKIHH, MaKCHMYMBI H
MHHHMYMBI (O)YHKITHH, HaHOOJIbIIee H HAHMEHbINee 3HaUYeHHe (DYHKIIHH Ha IPOMEKYTKE!

cBOOOIHO ONIEPHPOBATH MOHATHAMH: CTeNeHHaA QYHKIIHA ¢ HATYPAIbHBIM H IEThIM
nokasaTeneM, IpadHK cTeneHHOH (GYHKIHH ¢ HaTypaldbHBIM H IIeNbIM IIOKa3aTeleM,
rpadHK KOpPHA N-OH CTeNeHH Kak (YHKIHH oOpaTHOH CTeNeHH ¢ HaTypalbHBIM
IOKa3aTeleM;

OTNepHPOBATh MOHATHAMH: IHHeHHAA, KBaJApaTHIHAA H Ipo0HO-THHEHHAA QYHKITHH,
BBITIOTHATH 37€MeHTapHOE HCCIE0BaHHE H MOCTPOEHHE HX TPahHKOB;

cB0OOAHO ONEpPHPOBATh MOHATHAMH: I[IOKa3aTelbHas H JorapHdMHUECKad
(GYHKIHH, HX CBOHCTBa H rpayHKH, HCIIOIH30BaTh HX IpadHKH /14 pellleHHA YpaBHEHHH!

cBOOOJHO  ONEpPHpPOBaTh MMOHATHAMH: TPHIOHOMETPHYECKAaA  OKpPYKHOCTB,
oIpeaeneHHe TPHIOHOMETPHIECKHX (QYHKITHH THCIOBOTO apryMeHTa;

HCIIOTH30BaTh TpadHKH (YHKIHH A714 HCCISJOBAaHHA IPOIECCOB H 3aBHCHMOCTEH
IOpH pellleHHH 3ajJad H3 APYTrHX yieOHBIX MpEeIMeTOB H pealbHOoll JKH3HH, BBIpAKaTh
(hopMyITaMH 3aBHCHMOCTH M&XKAy BeTHIHHAMH;

Hauaaa MaTeMATHYECKOI 0 AHAJTH3A:

cBOOOAHO ONEPHPOBATH MOHATHAMH: apH(QMeTHUYeCKas H TreoMeTpHYecKasd
mporpeccHa, OeCKOHEUHO YOBIBaIOMad IEOMETPHUECKAd MpPOrpeccHA. THHEHHBIH H
SKCIIOHEHIIHATBHBIH pOCT, (opMyla CIOKHEIX IPOIEHTOB, HMETh IIPECTABICHHE
0 KOHCTaHTE:



HCIIOJB30BaTh IMPOTPECCHH I peIIeHHA pealbHBIX 3agad IIPHKIATHOIO
XapakTepa:

CBOOOIHO OIEPHPOBATh IOHATHAMH: IIOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJaHHA
HOCIe0BaTeIbHOCTCH, MOHOTOHHBIC H OrPaHHYSHHEIC [I0CTIEI0BaTEIEHOCTH, IIOHAMATE
OCHOBEHI 3apOKJICHHA MaTeMaTHIECKOro aHallH3a KaK aHa/lH3a OSCKOHEIHO MallbIX;

CBOOOTHO OIEPHPOBAaTh IMOHATHAMH: HEIpPEPBIBHEIE (YHKIHH, TOYKH pa3pHIBa
rpajHKa (QYHKITHH, aCHMIITOTHI rpadHKa () YHKIIHH;

CBOOOJHO ONEPHPOBATh IOHATHEM: ()YHKIHA, HENpephlBHAA Ha OTpPe3Ke,
IPHMEHATH CBOHCTBA HEMPEPHIBHEIX (VHKITHH 1A pelIeHHA 3aaad:

CcBOGOTHO ONEepHPOBaTh MOHATHAMH: MepBad H BTOpad IPOH3BOIHEIE ()YHKIIHH,
KacaTelbHad K TpapHKy (VHKITHH,

BEIIHCIIATE IIPOH3BOIHBIE CYMMEI, IIPOH3BEIECHHA, TaCTHOI0 H KOMIIO3HITHH JIBYX
(& VHKIHI, 3HaTh IPOH3BOIHEIC 3IeMEHTAPHBIX (DYHKITHIL:

HCII0IB30BaTh TEOMETPHISCKHA H (PH3HIECKHE CMBICT MPOH3BOIHOH UIA PelleHHa
3a1ad.

MHoxecTBa H JIOTHKA:

cBOOOTHO OMEPHPOBATH MOHATHAMH: MHOKECTBO, OTIEPAITHH HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapaT [A714 ONHCAHHA pealbHBIX
IPOLECCOB H ABICHHH, IPH PeMICHHH 3a7ad H3 APYTHX YIeOHBIX IPEeIMETOB;

cBOOOZHO ONEpPHPOBATh IOHATHAMH: OIpeJclIcHHe, TeopeMa, YpaBHEHHe-
CIeICTBHE, CBOHCTBO MaTeMaTHYecKoro o0BeKTa, [J0Ka3aTelIbCTBO, PaBHOCHIbHEIE
ypaBHEHHA H HEPABEHCTHBA.

K koHny 00y4ueHHA B 11 Kiacce 00y4arOMIHECA HOIYIHT CIAEAYIONIHE IPEIMETHBIE
Pe3yabTaTH IO OTAETBHEIM TeMaM denepanbHoOH pabodell mporpaMMEl yaeOHOTO Kypca
«Anrefpa H Hauala MaTeMaTHUYECKOI0 aHAIH3ay:

Yrcia 4 BBIYHCJIeHAA:

cBOOOIHO OINEPHPOBATh IMOHATHAMH: HaTypalbHOE H IeI0e YHCI0, MHOXKECTBa
HaTypaJIbHBIX H LIEIBIX THCEI, HCIOIb30BaTh MPH3HAKH JEIHMOCTH Helblx dHcen, HOJ[
H HOK HaTypaIbHBIX YHCEI /14 pellicHHA 3aJa4, IPHMEeHATh alropuT™M EBKiIHIa;

CcBOOOIHO OIEPHPOBATh MIOHATHEM OCTAaTKa II0 MOV, 3allHCHIBATh HaTypaJIbHBIE
qHCIa B Pa3IHYHBIX HO3HIIHOHHBIX CHCTEMAaX CUHCIECHHA:

CBOOOJHO ONIEpPHPOBaTh IOHATHAMH: KOMILUIEKCHOE YHCIO H MHOMKECTBO
KOMILTEKCHBIX UHCEJI, IIPEACTABIATh KOMILIEKCHBIE 4YHCIAa B anredpaHdyeckod H
TPHTOHOMETpHUYECKOH (opMe, BBINOIHATH apH@METHUECKHE ONEepallHH ¢ HHMH H
H300paxkaTh Ha KOOPAHHATHOIH IIJTOCKOCTH.

VpaBHeHHS H HepABeHCTBA:

cBOOOTHO ONEepHpPOBaTh IMOHATHAMH: HppallHOHAThHBIE, IMOKa3aTelbHblE H
norapuMHIECKHE HEPaBEHCTBA, HAXOJHTh HX PEMeHHA C MOMOIBK PaBHOCHIBHBIX
IepPEX0/I0B;

OCYIIECTBIATE 0TOOP KOPHEH NMPH pelMeHHH TPHTOHOMETPHIECKOTO YpaBHEHHA,



cBOOOJHO ONEPHPOBAThH MOHATHEM TPHIOHOMETPHYECKOE HepaBeHCTBO. IPHMEHATH
HeoOXoaHMBIe GOPMYIBI T4 pPEMEHHA OCHOBHBIX THIIOB TPHIMOHOMETPHUECKHX
HepaBeHCTB;

cBOOOJHO ONepHpPOBaTh MOHATHAMH: CHCTEMa H COBOKYIMHOCTh YpaBHEHHH H
HEPaBEHCTB, PaBHOCHIBHBIC CHCTEMBI H CHCTEMBI-CISACTBHA, HAXOIHTh peMICHHA
CHCTEMBI H COBOKYIHOCTEH pallHOHAIBHBIX, HpPpAIlHOHAIBHBIX, ITOKA3aTEIbHBIX H
TorapHGMHUIECKHX YpaBHEeHHI H HepaBeHCTB;

pemark palHOHAIbHBIE, HPPAIlHOHAIBHBIE, ITOKA3aTeIbHbIE, JOTapHOMHUSCKHE H
TPHTOHOMETPHYECKHE YpaBHEHHA H HepaBeHCTBa, COAepIKallHe MOIY/IH H IapaMeTpBI:

IPHMEHATH rpa)HUecKHe MeTO Ikl 11 PelleHHd YPaBHEHHI H HEPaBEHCTB. a TaKKe
3a7a4 ¢ ImapaMeTpaMH;

MOJIeTHPOBAaTh pealbHble CHTVAIIHH Ha A3BIKE anreGphl, COCTABIATH BBIPaKEHHA,
ypaBHEHHA, HEPABEHCTBA H HX CHCTEMEI [10 YCIOBHIO 3aJa9H. HCCIIEI0BAaTh IOCTPOEHHBIE
MOJEIH C HCIONb30BaHHEM alapara aire0pbl. HHTEPIPETHPOBATH ITOMYICHHBIH
pe3ybTaT.

PYHKIHEHA H rpaQHKH:

CTPOHTh TpadHKH KOMOO3HIHH (YHKIIHH ¢ @OMOIBK 3IEMEHTApPHOTO
HCCIEOBAHHA H CBOHCTB KOMIIO3HIIHH ABYX (DYHKITHI;

CTPOHTH TeOMETPHYECKHE 00pa3pl ypaBHEHHH H HEPABEHCTB Ha KOOPIAHHATHOH
IIJIOCKOCTH;

cBOOOJHO ONEepPHPOBATh NOHATHAMH: I'Pa(HKH TPHTOHOMETPHUECKHX (DYHKITHII;

IPHMEHATh QYHKIIHH /1711 MOJIETHPOBAHHA H HCCIIeJJOBAaHHA PealbHBIX MPOIIECCOB.

Hauaaa MaTeMaTHYeCKOro AHAIH3A:

HCIIOB30BaTh MPOH3BOAHVIO M4 HCCIeIOBAaHHA (YHKIIHH Ha MOHOTOHHOCTEH H
KCTPEMYMBI;

HAaXOMHTh HaHOOJBIIee H HAHMEHBINES 3HAUCHHA (VHKIHH HENpPephIBHOH
Ha OTPE3KE;

HCIIONB30BaTh  IMPOH3BOJHYK) I HAXOKJIEHHA  HAHIYUIIEro  pemeHHA
B NPHKIAJHBIX. B TOM YHCIIE COLHAIBHO-3KOHOMHYECKHX, 3aJadax. LA OIpelciIcHHA
CKOPOCTH H YCKOPEHHA IpoIecca, 3aJaHHOTo (opMYI0il HIH rpadHKOM:

cBOOOJHO ONEepHpPOBAaTh MOHATHAMH: IepBoo0pasHadA, ONpeNelEéHHBIH HHTETpal.
HaXOIHTh IIepBo0Opa3HEIC 3TeMEeHTAPHEIX () VHKIIHE H BEITHCIIATE HHTErPal 110 hopMyIIe
Hrrotona—JlefibHHIA;

HaXOJHTh IUIOMAH IIIOCKHX (PHTYD H 00BEMBEI Tell ¢ IIOMOIIBI0 HHTErpaia;

HMETh IMPEICTaBICHHE O MaTeMaTHIYSCKOM MOJSTHPOBAaHHH Ha IIpHMEpe
cocTtaBaeHHA THPepeHTHATBHEIX YPAaRHCHHI;

pemars NpPHKIaJAHbIE 3aJadd, B TOM YHCIE COIHAJIBHO-3KOHOMHYECKOTO H
(pH3HIECKOr0 XapakTepa, CpeIcTBaMH MaTeMaTHUeCKOro aHaIH3a.



TEMATHUYECKOE ILTAHHPOBAHHE

10 KJIACC
Hasparne KomugectBo OcCHOBHBIE BHIBI IeATETbHOCTH
OcHOBHOE coflep/KaHHe
pa3zena (TeMEel) 9acoB 00 yJaroImuxcs
MHoxkecTBO 24 MHuoxecTBO, onepanHH Hcnonp30BaTh TEOPETHKO-
IeHCTBHTEIBHEIX THCET. HaJ MHOKECTBAMH H HX CBOHCTBa. MHOJKECTBEHHBIH anliapat
MHoOro4/IeHsl. Juarpammer Dinepa — Benra. I/ OIIHCAHHA X04a PelleHHs

PannoHansHEIe ypaBHEHHA
H HePaBeHCTBA.

CHCTEMBI THHEHHBIX
YpaBHeHHH

IIpuMeHeEHe TeOpeTHKO-
MHOJKeCTBeHHOT O amIapara

JUIA pelIeHHs 3a1ad.

PamuonanpHble THCTa. OOBIKHOBEHHBIS
H IecATHYHEIE Tpo0H, IPOMEeHTE,
GeckoHeTHBIE TEPHOHIECKHE TPOGH.
TIpumenerHe apoGeil H IPOLEHTOB

JUIA peImeHHs MPHKIaHBIX 33/a1.
JlelicTBHTEIBHBIE THCIIA.
PannoHanbEHbBIe H HPPAITHOHATBHEIE
qHCTA. ApHDMETHICCKHE ONepAITHH

¢ TeHCTBHTENBEHBIMH THCIAMH.
Moayns AeHCTBHTEIFHOTO YHCTA H €70
cBoficTBa. TTpHOTHKEHHEE
BBIYHCIIEHHA, IPaBHIa OKPYITIEHHA,
NPHKHKA H ONeHKa pe3ynbTaTa
BBRIUHCIEHHIH.

MaTeMaTHYeCKHX 3a/Jad, a TakKe
peaTbHBIX IPOIEecCOB H ABISHHH.
OnepHpPOBATh HOHATHAMH:
palHoHaTbHOE THCIO0, ODecKoOHeTHad
MepHOAHTecKad P00k, IPOIEHTEHI;
HppalHoHaTbHOE H TeHCTBHTEIRHOS
THCIIO; MOLY/IE JeHCTBHTEIEHOTO
THCITA;, HCMOIB30BAaTh 3TH MOHATHA
MIPH MPOBEIEHHH paccyAIeHHH

H JOKa3aTeNbCTB, IPHMEHATE JpofH
H TIPOIEHTHI 1A PelIeHHT
TIPHKIAJHBIX 33717 H3 Pa3THTHEIX
oTpacnell 3HAHHH H peanbHOH KH3HH.
HMcnonp30BaTh NPHOTHKEHHBIE
BBIYHCIICHHA, IIPaBHIIa OKPYTTIEHHA,
MPHKHJIKY H OLIEHKY pe3yibTaTa
BEITHCIIEHHH.

OCHOBHBIE METO/IbI PEIIeHHA LeNbIX

H 1poGHO-PaIIHOHAIBHEIX YPAaBHEHHH
H HepaBeHCTB. MHOTOWIEHE! OT OJHOM
IepeMeHHo. J[eneHne MEOTOYIEHA
Ha MHOTI'OYJIeH ¢ ocTaTkoM. TeopeMa
Besy. MHOro4/I1eHEI ¢ IeIBIMH
koadpunaenTamu. Teopema Breta.
Pemenne cHcTeM THHEHHBIX
ypaBHeHHH. MaTpHIa CHCTEMEI
THHeHHEBIX ypaBHeHHH. OnpenennTens
MAaTpHIE 2%2, ero reoMeTpHYecKHi
CMBEICT H CBOHCTBa; BEIYHCIEHHE €I0
3HA4YeHHA; IPHMeHEHHE ONpeeTHTENA
1A pellieHHA CHCTEMEI THHEAHEIX
ypaBHeHHH. PemeHHe IpHKIaTHEIX
3aja4 ¢ IOMOIIBI0 CHCTEMBI THHEeHHBIX
ypaBHeHHH

TIpaMeRATE pasIHYHBIE METOIBL
PelleHHA PallHOHAIBHEIX H ApoOHO-
panHoHAThHBIX YPaBHEHHI; a TaKkKe
METO/l HHTEPBAJIOB JJIA PellleHHA
HepaBeHCTB.

OnepHpoBaTh NOHATHAMH MHOTOY/IEH
OT OJHOH IepeMeHHOH, ero KOpHH;
NPHMEHATH JeleHHE MHOTOYIeHA

Ha MHOTOYJIEH € OCTATKOM, TEOPeMy
Bezy n Teopemy Bueta a11 pemenna
3amad.

OnepHpoBaTh NOHATHAMH: CHCTEMa
JIHHEHHEBIX ypaBHEHHIH, MaTpHIIA,
OIpeeInTelb MaTPHIEL.
Hcnons30BaTh CBOHCTBA
omnpenennTend 2 x 2 1A BEMMHCIEHHA
€ro 3HaueHHsA, IPHMEHATh
OHpeNeTHTeIH JJI1 PEMEeHHA CHCTEMBI
JIHHEHHBIX ypaBHCHHH.
MozemapoBaTe pealbHbIe CHTYAIlHH
C TIOMOIIBI0 CHCTEMBI THHEHHBIX
YPaBHEHHH, HCCIIe0BaTh
IIOCTPOEHHBIE MOJIENH ¢ NOMOIIBED
MAaTpHI H ONpeIenHTeneH,
HHTEPIPETHPOBATh IIOIYICHHBIA
pe3yIbTat




@YHKIHH H TpadHKH.
CrenenHas QyHKIHA
C LIeJIBIM TIOKA3aTeIeM

OyHKIHA, crnocoOH 3a4aHHA () VHKITHH.
BsanmHuo ofpaTHEIE (DYHKITHH.
Kommnozumua ¢pyekmui. I'padhuk
GYEKITHH. J1eMeHTapHEIe
mpeoGpa3oBaHAA rpadHKOB QYHKITHIL.
O6m1acTs ONpeneIeHAA H MHOKECTBO
3Ha"YeHHH QpyHKIHA. HymH GyHKIHH.
TIpomex yTKH 3HAKOIOCTOAHCTBA.
U&THBIE H HeUETHRIE (QYHKITHH.
TlepHoaHYecKHE (DYHKITHH.
IIpoMexyTKH MOHOTOHHOCTH
dyERITHE. MaKCHMYMBI H MHHHMYMEI
¢yHKIHE. Hanbonbee H HAHMeHbIIee
3HaueHHe QYHKIIHH HA IIPOMeEKYTKe.
JInneiinasn, kBaJpaTHIHAA H Ipo0HO-
IHHeHHaA QYHKOHE. DIeMeHTapHOE
HCCIe0BaHHE H MIOCTPOSHHE TPapHKOB
ITHX QYHKITHI.

CTeneHs ¢ [elbIM MOKa3aTeleM.
burom HeroToHa.

CreneHHaA QYHKIIHA C HATYPAIbHBIM
H IIeIEIM MoKa3aTeaeM. E& cBolicTBa

H rpadHK

OrnepHpOBATE MOHATHAMH: (YHKIIHA,
crocoOs! 3aJaHeA (HYHKIHHE; B3aHMHO
ofpaTHBIe QYHKIIHH, KOMIO3HITHA
dyrxuHi, rpaduk GyHKIHHE, 061acTh
ompeneNeHHA H MHOKECTBO 3HAUeHHH
GYHKIIHHE, HYTH QYHKITHH,
MPOMEKYTKH 3HAKOMOCTOAHCTBA;
THHeHHadA, KBaJpaTHIHAA, APOOHO-
THHeilHaA H cTelneHHad ()yHKITHH.
BrInonHATE 37eMeHTapHEIE
npeoGpa3oBaHHA TPpadHKOB QYHKITHI.
3HaTh H YMETh I0Ka3BBaTh 9ETHOCTE
HITH HETETHOCTh (DYHKIHH,
MepHOTHIHOCTE QYHKITHH, HAXOIHTE
MPOMeXYTKH MOHOTOHHOCTH
(OYHKITHH, MaKCHMYMbI H MHHHMYMEI
dbyHKIHE, HanGOIbIIee H HAHMEHBIIES
3HaueHHe HYHKIHH Ha IPOMEKYTKE.
@OopMyITHPOBATH H HILTFOCTPHPOBATH
rpadHyuecKkH cBOHCTBA THHEHHOI,
KBaJpaTHYHOI, [TpoOHO-THHEHHOH H
cTemeHHOH QYHKIHMH.

BeIpakats GopMyIaMH 3aBHCHMOCTH
MEXTy BeTHIHHAMH.

3HaTh onpefeNeHHE H CBOHCTBA
CTe[eHH C [e/bIM [IOKa3aTeleM;

TMOXOIAMIYIO (hOPMY 3aMHCH
NMefiCTBHTENb-HEIX THCET JIIA PellleHHs
IPAKTHIEeCKHX 3a1ad H IIPeCTaBIeHHA
IaHHBIX

AprdMeTHICCKHE KOPEHD 15 ApHpMeTHIECKHH KOPEHb @opMyIHPOBATh, 3alIHCEIBATH
1-0H CTeneHH. HATYpaJdbHOH CTEleHH H ero CBOCTBAa. | B CHMBONHYecKoH dopme
HMppanHoHaIbHbBIE IIpeoOpa3oBaHHA YHCIOBBIX H HCIIOIB30BaTh CBOHCTBA KOPHA
YpaBHEHHA BBIpaXeHHIl, co/lepiKalllHX CTelleHH 1-OH CTelleHH A/ IpeoOpa3oBaHHA
H KODHH. BBIpAKeHHII.
HppanroHanpHEIE YpaBHEHHA. HaxonnTs pemeHHA HppallHOHATBHEIX
OcHOBHEIE METO/IBI PEMCHHA YPaBHEHHH ¢ IIOMOIIBIO
HPpPalHOHATBHBIX YPABHEHHH. PABHOCHJIBHBIX N1€PEX0I0B HIIH
PaBrOCHNIBHEIE IEpeXOIbl B PEIIEHHH OCYIIEeCTBIIAA IPOBEPKY KOpPHEH.
HPpPallHOHATBHEIX YPABHEHHH. CtpouTs rpadEK OYHKIHH KOPHA
CpoiicTBa H TpadHK KOpHA /1-0H 11-0H CTENIeHH Kak o0paTHO#H
CTeNeHH KakK GyHKIIHH 00paTHOH U1 QYHKIHH CTEIIEHH ¢ HaTyPaIbHBIM
CTEINeHH C HaTYpPalbHEIM ITOKa3aTeneM MOKa3aTeneM
TMoka3aTtenpHaA HYHKITHA. 10 CTemneHs ¢ palHOHATBHBIM @opMYIHPOBATE OMpEJeIeHHE

ITokazaTensHEBIE YPaBHEHHA

moKa3aTeneM H e€ cBoiicTBa.
TToxaszatensHas GyHKIHA, e& cBoficTBa
u rpa¢uk. McnoassoBaHHe rpadHia
GYHKITHE 174 peMeHHA YPaBHEHHI.
IloxasaTenbHEIe ypapHeHHA. OCHOBHBIE
METOJIBI PeIlleHHA IT0Ka3aTeIbHbIX
ypaBHEHHH

CTENeHH C pallHOHANBHBIM
IOKa3aTeneM.

BrinonHATE Ipeofpa3oBaHAS
YHCIOBBIX BRIpAKEeHHH, colepKalHx
CTEIIEHH ¢ pallHOHAIBHBIM
IOKa3aTeleM.

Hcmonb30BaTh MTHPPOBEIE PECYPCH




UL IIOCTPOCHHA TpadHKa
MOKAa3aTeNbHOH QYHKIIHH H H3yIeHHA
e€ CBOHCTBE.

HaxonHTh pemeHHs NOKA3aTelbHEIX
ypaBHEeHHH

Jlorapupmudeckas pyHKITHA. 18 Jlorapudm uncna. CroiicTBa JlaBaTh ompejieleHHe JorapapmMa
Jlorapudmudeckne morapudMa. ecATHIHEIe H YHCIA; JecATHYHOr0 H HaTypaIbHOTO
YpaBHEeHHSA HATypalbHbIE ToTapH(MEL. norapudmMa.
TIpeofpasosarne BEIpaKeHHH, Hcnonp30BaTh CBOHCTBA TorapHbMOB
COZePKaITHX T0TapHOMEL. 1A Ipeodpa30BaHHA
JlorapadMHAIecKad GYHKIHA, nmorapHE(GMHIECKHX BRIPAKESHHH.
e& CBOHCTBa H rpadHK. CtponTh rpadHK TorapHGMHETECKOH
Icnonp3oBanne rpadHKa ) YHKITHE G VHKIHHE Kak oOpaTHOH
JUL pellleHHsA ypaBHEHHH. K II0Ka3aTelIbHOI H HCIIONIB30BaTh
JlorapadMHIECKHE YPaBHEHHA. cBoiicTBa MorapEdMHEIecKOH YHKIHH
OcHOBHEIE METOEI PEIMCHHA IU1A pellleHHA 3aj1ad.
JTOTapHQMHIECKHX YPaBHEHHH. HaxonnTs pemenna
PaBHOCHIIbHEIE IEPEXO/IBI B PEIIeHHH norapaMHYEeCKHX YpaBHEHHI
JorapH)MHTECKAX YpaBHEHHH C IIOMOINBIO0 PABHOCHIIBHEIX IIEPEX0/I0B
HIIH OCYIIEecTBIIAA IPOBEPKY KOPHEH
TpHroHOMETpHUECKHE 22 CHHyC, KOCHHYC, TAHTeHC H KoTaHreHc | J[aBaTh ompeleleHHA CHHYCA,
BBIpa/KSHHA H ypaBHEHHA YHCI0BOI0 apryMeHTa. ApKCHHYC, KOCHHYCa, TaHT€HCa H KoTaHT€Hca
APKKOCHHYC H apKTaHTeHC YHCIOBOIO YHCIOBOTO aPTYMeHTa; a TaKke
apryMeHTa. apKcHHYca, apKKOCHHYCa H
TpHroHOMeTpHYECKaA OKPY/KHOCTE, apKTaHTeHca YHCIIa.
oIpefeleHHe TPHITOHOMETPHUECKHX IIpEMeHATh OCHOBHEIE
GYHKITHIH YHCIIOBOTO apryMeHTa. TPHTOHOMETPHIECKHE (OPMYIIEL
OCHOBHBIE TPHTOHOMETPHIECKHE 118 npeodpa3oBaHHA
dopmynsr. [IpeoGpa3oBanHe TPHTOHOMETPHYECKHX BBIpaKEHHH.
TPHTOHOMETPHYECKHX BBIPAKEHHH. TIpHMEHATH (GOpPMYIEl TPHTOHOMETPHH
Pemenne TpHrOHOMETPHIECKHX IS pelIeHHA OCHOBHEIX THIIOB
YpaBHeHHH TPHTOHOMETPHUECKHX YpaBHeHHI
ITocnenoBaTeIbHOCTH 10 ITocnenoBaTenpHOCTH, CIIOCOOEI OnepHpoOBaTh MOHATHAMH:

H TIPOTPecCcHH

3alaHHA DOClIeJ0BaTeIbHOCTEH.
MeTtoa MaTeMaTHYeCKOH HHIYKIIHH.
MoHOTOHHBIE H OTPaHHICHHEIE
ocneaoBaTenbHOCTH. cTopHa
aHaTH3a 0ECKOHETHO MAJIBIX.
ApH(pMeTHICCKAA H reOMETpHIECKAA
IIpOrpeccHH.

beckoneuno yOrIBarommasm
reoMeTpHYecKas MpOrpeccHs.
Cymma GeckoHeUHO yObIBalomei
TeOMETPHIECKOH MPOT PECCHH.
JINHEHHEBIH H 3KCIIOHEHITHATBHEIH
poct. UHcTo e.

@opMyTa CIOKHBIX MPOIEHTOB.
Hcnone30BaHHEE IPOTPECCHA

I PEIEEHA PealIbHEIX 3a1a4
IPHKIAJHOTO XapaKTepa

IocTe]0BaTeNbHOCTE, CIIOCOOE]
3a/IaHHA OoCIeoBaTeIbHOCTEH;
MOHOTOHHEI€ H OTDAHHUEHHEIE
IocIe10BaTENbHOCTH; HCCIEI0BATh
IocIe10BaTEeNbHOCTH Ha
MOHOTOHHOCTE H OTPAaHHYEHHOCTE.
ITomyuaTs mpeacTaBieHHe

00 OCHOBHEIX HJIeAX aHATH3a
fecKOHETHO MAJBIX.

JlaBaThb ompenelncHHe
apHGMETHIECKOH H FeOMEeTPHISCKOH
nporpeccHH. /[oKa3plBaTh CBOHCTBA
apHGMeTHISCKOH H reOMeTPHIECKOH
MPOTPECCHH, HAXOAHTh CYMMY 9IeHOB
MPOTPECCHH, a TAKKe CyMMY WJIeHOB
DecKoHeTHO YOERIBArOIIeil
reoMeTpHYIECKOH NPOrpeccHH.




Ilcnoas30BaTh OPOrpeccHH

IUTA penieHHs 3a/ad IPHKIaJHOTO
XapakKTep.

ITpaMeHATh QOPMYIY CIOKHBIX
MIPONEHTOB A4 PellleHHd 3a1ad
H3 pealbHOH IPaKTHKH

HempepsIBHBIE O VHKITHH. 20 HenpephslBHEIE QYHKIIHH H HX OnepHpOBATh MOHATHAMH: (YHKITHA
IIponssoanas cBoHcTBa. TouKa pa3pelBa. HENpepBIBHAA Ha OTPE3KE, TOUKA
ACHMITOTEI rpadHKOB (QYHKITHI. pa3pbiBa GYHKIIHH, acCHMIITOTa
CpoficTBa QyHKITHI HeTIpepBIBHBIX rpaduka GyHKIHA.
Ha oTpe3ke. MeToa HHTepBAIOB IIpaMenaTs cBOHCTBA HeNPePhIBHBIX
JUIA pellieHHA HepaBeHCTB. byHKIHE 114 pemeHH 3a1ad.
IIpumeHneHHE CBOHCTB HEIPEPEIBHBIX OnepHpoBaTh NOHATHAMH: I1epBad H
GYHKUHH 114 pemeHHA 3a1ad. BTOpad MPOH3BONHBIE (hYHKITHH;
TIepBas H BTOpad NPOH3BOJHEIE TMTOHHMATh (pH3HTeCKHH H
dyrkiEE. OnpeeneHHe, reoMeTpPHIECKHH CMBICT TIPOH3BO,THOH;
reoMeTpHUecKHH H QH3HYecKHH CMEICT | 3alHCEIBATE YpaBHeHHe KacaTelbHOH.
NPOH3BOJHOH. YpaBHEHHE BBIYHCIATE IPOH3BOIHEIE CYMMBIL,
KacaTelbHOH K TpadHKy QyHKIHH. MPOH3BEIEHAA, JaCTHOTO H CIOKHOMH
IIpon3BoHEIE 3IEMEHTaPHBIX byHKIIHE.
dbyukmii. [Ipon3BogHAs CYMMBL, I13y9ars NpOH3BOAHEIE 3]IEMEHTAPHBIX
NPOH3Be|eHHA, YaCTHOI'O H byHKITHI.
KOMITO3HITHH (hYVHKITHH Hcnons30BaTh reoMeTpHISCKHH H
(bH3HYIEeCKHI CMBICT IPOH3BOIHOH
IUIA pelieHHA 3a1ad
IToBTOpEHHE. 0000mEHHE, 5 OcCHOBHEI® OHATHA Kypca anredps [IpaMeHATP OCHOBHBIE IIOHATHA Kypca
CHCTEMAaTH3alHA 3HaHHH H Havall MaTEMaTHYECKOr0 aHaIH3a anreOphl H Ha9al MATeMaTHIECKOro
10 knacca, ofobmenHe 0 aHaIH3a i pellleHHd 3a71ad
CHCTEMATH3allHA 3HAHHHA H3 peallbHOH KH3HH H APYTHX
IMKONBHEIX [IPEIMETOB
OBIIEE KOJIMYECTBO 136
TACOB IIO ITPOTPAMME
11 KJIACC
Hazpanue Koauuectso OCHOBHOE cOJIep;KaHHe pa3jiena OCHOBHBIE BH/IbI /IeATEIBHOCTH
pa3aena (TeMEl) JacoB (TeMEI) 00 yIaIOIHXCS
22

Heenemopanne GpyHKNHE
C NOMOIIBIO IIPOH3BOIHOMH

IIpaMeneHHE TPOA3BOIHOH

K HCCIIEIOBAHHI0 QYHKITHI

Ha MOHOTOHHOCTB H 3KCTPEMYMBL.
HaxoxaeHHe HaHGOIBIIEr O H
HAaHMEHBIETO 3HAYEHHA HENPEPhIBHOH
(GYHKIHH Ha OTpe3Ke.

IIpaMmeHeHHE IPOHA3BOIHOH

IUIA HaX0KTeHHA HAaHIyIIero
pellleHHs B NIPHKIAJHBIX 3a7adax,

U1 onpefeleHHa CKOPOCTH H
YCKOpeHHA Mpoliecca, 3a1aHHOTO
thopMyITOH HITH TpadHKOM.
Kommosuiua GpyHKIHE.
I'eomeTrpraeckne 00pa3sl ypaBHEHHH H
HEPABEHCTB HAa KOOPAHHATHOH
IT0CKOCTH

CTtpouts TpahHK KOMIIO3HITHHA
GYHKOHE ¢ IOMOIIBI0 371eMEeHTAPHOIO
HCCIIeTOBAaHHA H CBOHCTB KOMITO3HIIHH.
CTpOHTH TeOMeTpHIECKHE 06pashl
ypaBHEHHH H HEPABEHCTB

Ha KOOPAHHATHOMH IIOCKOCTH.
Hcnonp3oBaTe IpOH3BOIHYIO

I HCCNETOBAHHA (HDYHKITHH

HA MOHOTOHHOCTE H 3KCTPEMYMEI;
HAXOJHTEL HaHOOIbMIee H HaHMeHbIee
3HaYeHHA QYHKITHH HEIPepPHIBHOMH Ha
OTpe3Ke: CTPOHTH TpahHKH GyHKITHIH
Ha OCHOBaHHH IPOBEAEHHOTO
HCCIEA0BAHHA.

Hcnone30BaTh NPOH3BOIHYE)

JUTA HAXOXIEHHA HAHTyIIero
pellieHHs B IPHKIAAHEBIX, B TOM THCIE
COMHANBHO-3KOHOMHYECKHX, 3aJa9aX,
J14 ONIpefefIeHHA CKOPOCTH

H YCKOpPeHHA Ipollecca, 3a1aHHOTO
dopMyIo# HIH TpadHKOM.

Tlomy4aThk Tpe/icTaBIEcHHE




O IPHMCHEHHH HpOH'SBO,E[HOI."I
B PasmHYHEIX OTpacIax 3HAHHH

ITepBooOpasHas H HHTErpail 12 ITepBooOpa3Had, OCHOBHOE CBOHCTBO OnepHpoBaTh NOHATHAMH:
nepBoobpa3HsIx. [TepBoodpasHeie nepBoofpa3Has H olpeeléHHEH
3MeMeHTapHEIX QyHKIHE. [TpaBHIa HHTerpal. HaxonuTts nmepBoodpasHele
HaXOKISHHA NePBO0Opa3HEIX. 3IeMEHTapHEIX G YHKIHHA H BEITHCIATH
HnuTerpan. ['eoMeTpHIECKHH CMBICT HHTerpan no Gopmyrne HeroToHa—
HHTETpana. BeraacneHne JIciiGHEDA.

OMpeIenEHHOTO HHTErpala no HaxomuTh MIOMANH MIOCKHX GHTYD
¢opmyne Herotona— JlefiOHHIA. H 00BEMEI TEI C NOMONIBIO
[IpaMeHeHnE HATErpata onpeenéHHOr0 HHTErpaa.

IUIA HaX0KIeHHA IUTomaae 3HAKOMHTBCA ¢ MATEMATHIECKHM
IocKHX QHTYp H 006&MOB MOJIeTHPOBaHHEM Ha IIPHMepe
TeOMETPHYECKHX Tell. IaddepeHNHaTEHEIX YPaBHEHHH.
[IpaMeps! penmeHHit TTomyaate npeAcTaBIeHAE O 3HATEHHH
maddepeRIHATEHEIX YPABHEHHH. BBe/IeHHs [IOHATHA HHTerpaia
MartemaTHUeCKOe MOeTHPOBAaHHE B Pa3BHTHH MaTeMaTHKH

PealpHBIX IPOLECCOB C MOMOIIBID

muddepeHIHATBHBIX YPaBHEeHHH

['paduxn 14 TpuronomeTpH4eckHe (hYHKITHH, HX Ilcnonp30BaTh MHGPOBEIE PeCypPCh

TPHTOHOMETPHYECKHX CBOHCTBA H rpadHKH. IULA IIOCTPOSHHA IpadHKOB

(hyHKITHI. OT60p KopHEH TPHTOHOMETPHISCKHK TPHTOHOMETPHIECKHX (D YHKITHH H

TpHroHOMeTpHUECKHE YpaBHEHHH C IIOMOIIBIO H3y4eHHA HX CBOHCTB.

HepaBeHCTBa TPHTOHOMETPHUECKOH OKPY/KHOCTH. Pemate TpHroHOMETPHIECKHE
Pemenne TpHTOHOMETPHYECKHX YPaBHEHHA H OCYIIECTBILITE 0TOOD
HEpaBeHCTB KOpHEH ¢ IOMOMIBI0

TPHTOHOMETPHUYECKOH

OKPYXKHOCTH.

IIpHMeHATh HOPMYTIEI TPHTOHOMETPHH

IULA pPEIIeHHA OCHOBHBIX THIIOB

TPHTOHOMETPHUYECKHX HEPABEHCTB.

Hcnonp30BaTh MHQPOBEIE PECYPCEH

IU1A IOCTPOSHHA H HCCIeJ0BaHHA

rpadHKOB QYHKIH
lppannoHaIbHEIE, 24 OCHOBHBIE METOJIBI peIeHHA ITpuMeRATH cBOHCTBAa NOKAa3aTeIbHOR

[IOKa3aTelIbHEIE H [IOKA3aTeIbHEIX H JTOTapHOMHTSCKHX H morapudMudeckol GbyHKIHH

morapaGMHIECKHE HEpaBeHCTB. K PeIeHHI0 TI0Ka3aTeIbHBIX H

HepaBeHCTBa OCHOBHBIE MeTOJIE] pellleHHs norapaMHIeCKHX HepaBeHCTB.

HPPANHOHATEHEIX HePaBeHCTB.
Tpadaueckne MeTOIbI PeIIeHHA
HPPAaNHOHATBHEIX, IIOKA3aTEIbHEIX H
JTOTapHGMHIECKHX YPaBHeHHH H
HEepaBeHCTB

OG6ocHOBAaTE PaBHOCHIBHOCTH
IepexoI0B.

Pemats HppalniHoOHAIbHEIE H
KOMOHHHPOBAaHHBIE HEPABEHCTBA,

C HOMOINBK PABHOCHTBHEBIX
MepexoI0B.

Hcnonp30BaTh rpadHISCKHE METOIE
H CBOHiCTBa BXOJAINIHX B YPaBHEHHE
HITH HepaBeHCTBO (QYHKITHI

IUIA PelIeHHA 3aJaq7H




KomMmnekcHsle 9HCIA 10 KommaekcHele unciIa. Anredpandeckad | OnepHpoBaTh MOHATHAMH:
H TPHTOHOMETPHIecKad (hOPMEI 3aIIHCH | KOMILICKCHOE YHCIO H MHOKECTBO
KOMIIZIEKCHOTO JHCIA. KOMTIIEeKCHBIX THCel.
ApHdmMeTHIECKHE OmepaiHH ITpeacTapIATh KOMILTEKCHBIE 9HCTIA
¢ KOMIIIEKCHBIMH THCIAMH. B anre0paniecKkoil H
M306paxkeHHe KOMIIIEKCHBIX THCET TPHTOHOMETPHIECKOH dopMe.
Ha KOOPAHHATHOH NIIOCKOCTH. BEINOMHATE apHOMETHIECKHE
®opmyna Myaspa. Kopan -0 oIlepalHH ¢ HHMH.
CTelleHH H3 KOMILIEKCHOTO JHCIA. 1306paxaTh KOMIIIEKCHBIEC THCIA
ITpHMeHeRHe KOMIUIEKCHBIX THCE Ha KOOPJAHHATHOH ITOCKOCTH.
IUIA peleHHa QH3ATeCKHX H [IpaMeHATH Gopmyny MyaBpa H
reoMeTpHIECKHX 3aad IIOTy49aTh IPeACTaBIeHHE 0 KOPHAX
n-0H CTeNeHH H3 KOMIUIEKCHOIO THCIIA.
3HAKOMHTBCA ¢ IPHMEepaMH
NIpPHMEeHeHHA KOMILIEKCHEIX JHCeN
L7141 pelleHHA TeOMeTPHIeCKHX H
(hH3ATeCKAX 3a1ad
HarypanpHble H OeTble YHCTIA 10 HatypansHble H 11eIBIe YHCIIA. OnepHpOBATh MOHATHAMH:
[TpuMeHeHHE IPH3HAKOB JeTHMOCTH HATypaJIbHOE H I[e710€ THCIO,
nensx gucen, HOJIl 1 HOK, octaTkoB MHOKECTBO HATYPANbHBIX H IIETBIX
10 MOJYTHO, anropHTMa EBKIHOA THCe.
11 pelIeHHs 33139 B [ebIX THCIAX Hcnons3oBaTh IPH3HAKHE JeTHMOCTH
TIETBIX YHCET; OCTATKH 110 MOIYITIO;
HOJI m HOK HaTypalbHBIX THCET;
anropaT™M EBKIHIA 714 pellieEnA
3a71ad.
3amHCcHBATH HATYPAIbHBIE THCIA
B PA3THTHAIX MO3HITHOHHBIX CHCTEMAaX
CUHCIEHAA
CHCTeMBI pallHOHATBHBIX, 12 CHcTeMa H COBOKYIIHOCTE YPaBHEHHH. OnepHpPOBaTh NOHATHAMH: CHCTEMA H
HpPPaNHOHAIBHBIX PaBHOCHTIBHEIE CHCTEMEL H CHCTEMEI- COBOKYIIHOCTE YpaBHEHHH H
MOKa3aTelbHbIX CIeICTBHA. HEPaBeHCTB; PeMeHHEe CHCTEMBI HITH
H JOrapH(MHISCKHX OCHOBHBIE METOJBI PEMICHHA CHCTEM H | COBOKYIIHOCTH, pABHOCHIBHEIE
ypaBHeHHIH COBOKYIIHOCTeH pallHOHATBHEIX, CHCTEMEI H CHCTEMEI-CIeICTBHA.
HPPAallHOHAIBHBIX, II0KA3aTeIbHbIX H HaxoauTe pemesHd CHCTEM H
IorapHGMHTECKHX YPaBHEHHIL. COBOKYIIHOCTeH HeIbIX
IIpuMeHeHHEe ypaBHEHHH. CHCTEM H parHoHATbHBIX, HPPALHOHAIBHEIX,
HEPaBEHCTB K pellleHHID MOKA3aTeIBHEIX H TOTapH()MHEIECKHX
MaTeMaTH49eCcKHX 3a7ad H 3a7ad ypaBHeHHH H HepaBeHCTB.
H3 pa3IHYHEIX 00TacTel HAyKH H [IpHMeHATh CHCTEMBI YpaBHeHHIT
PeanbHOH KH3HH, HHTEPIPeTalus K PEeIMeHHK TEKCTOBEIX 3a/1a9
TIOIy4IeHHBIX Pe3yIbTaToB H3 pa3THYHEIX obnacTell 3HAaHHH H
peanbHOH KH3HH; HHTEPIPETHPOBATh
[OTyIeHHBIC PeIIeHHA.
Hcnoms3oBats nH(ppPOBEIE
pecypcel
3agauH ¢ napaMeTpaMH 16 PannosanpHEIE, HppallHOHATHHEIE, Bri6upats crocod pemenus

NOKa3aTCIbHBIC, TIOl'ElpHCbMH"leCKHC H
TPHIOHOMETPHICCKHE YPABHCHHA.
HCPAaBCHCTBA H CHCTCMBI

palHOHATbHEIX, HPPAIIHOHATBHEIX,
MOKa3aTeIBHEIX, T0TapHQMHTECKHX H
TPHTOHOMETPHYECKHX YPaBHEHHH




¢ mapaMeTpaMH.

ITocTpoerHe H HecneNOBAHHE
MaTeMaTHIecKHX MoJelel pealbHBIX
CHTYaIHH C IOMOMBI0 YPaBHEHHH,
CHCTEM YpaBHEeHHH H HepaBeHCTB

¢ mapamMeTpaMH

H HepPaBEHCTB, COAEPKaITHX
MOJYIH H TTapaMeTpEL.

IIpuMeHATH rpadHIecKHe H
AHATHTHIECKHE METO/IBI IS PelIeH s
YPaBHEHHI! H HEPABEHCTR

C mapaMeTpaMH, a TaKKe

HCcIeJ0BaHHe (DYHKIHE MeToTaMH
MaTeMaTHIecKOoro aHaIH3a.
CTpOHTH H HCCIIEIOBATh
MaTeMaTHIecKHe MOJeTH pealbHBIX
CHTYAITHH C TTOMOTIBI0 YPABHEHHH,
HEpaBEHCTB H CHCTEM

¢ mapaMeTpaMH

TToBrOpenue, 06o0menHe, 16
CHCTeMaTH3aIlHA 3HaHHH

OcHOBHBIE IOHATHA H MeTO/Ibl Kypca,
0000meHHe H CHCTEMAaTH3alHA 3HaAHHH

MoenHpoBaTh peanbHble CHTYAIHH
Ha A3BIKe amreOpEl, COCTABIATH
BHIPaKEHHA, YPaBHEHHA, HEPAaBEeHCTBA
H HX CHCTEMBI II0 YCIOBHIO 3aJadH,
HCCTIeI0BaTh MOCTPOSHHEIE MOJETH

C HCTIONMB30BAHHEM ammapara anreGpsl,
HHTEpPIPEeTHPOBATH MOTYIeHHEIH
pe3yubTar.

IIpEMeHATE DYHKITHH

1714 MOAETHPOBAHHA H HCCIIEIOBaHHA
peambHBIX IIPOIIECCOB.

Pemath IPHKIATHbIE 381a9H,

B TOM YHCJIE COITHATBHO-
SKOHOMHYECKOT0 H ()H3HIECKOT0
XapaKTepa, CPeJCTBaMH anredpel
H MaTeMaTHIECKOT 0 aHalH3a

OBIIEE KOJIMYECTBO 136
TACOB IIO [TPOTPAMME

PaGouas nporpamma
yueOHoro kypca «I"'eomeTpusi»
IMOACHHTEJIBHAA JAITHCKA

['eoMeTpHA ABMASTCA OJHHM H3 0a30BBIX KypPCOB Ha YpPOBHE CpeJHEro OOmIero
oOpa3oBaHHA, Tak Kak o0eclleuHBaeT BO3MOKHOCTh H3VUSHHA JHCITHIUIHH €CTeCTBEHHO -
Hay4JHOH HaIlpaBJIeHHOCTH H IIpeIMeTOB I'YMaHHTApHOI 0 IIHKIA. II0CKOIBKY TOTHYeCcKoe
MEBIIIIEHAS, (OpPMHpPyeMoOe IpPH H3YIeHHH OOyJalOMHMHCA MOHATHHHBIX OCHOB
FeOMETPHH, IpPH JOKA3aT€IbCTBE TEOPEM H IIOCTPOSHHH LEMOYKH JIOTHISCKHX
YTBEPKICHHH IIPH peIleHHH I'eOMETPHUECKHX 3aa4, YMEHHE BBIABHIaTh H OIIPOBEPraTh
THIIOTE35I HEMOCPEACTBEHHO HCIIOIB3YHOTCA IIPH PEIICHHH 3a]1ad eCTECTBEHHO -HayIHOT 0
[HKTa, B 9aCTHOCTH (PH3HYECKHX 3a7ad.

[lenrs ocBoeHHA mporpaMMbl ydeOHoro kypca «l eoMeTpHA» Ha YrIyOIEHHOM
YPOBHE — pa3BHTHE HH/IHBHAyaIbHBIX clocoOHOCTeH o0ydJarmHXcAd MpPH H3YIEeHHH
reOMETPHH, KaK cocTaB/IAlOmMel mpeaMeTHoH obaacTH «MaTemMaTHKa H HHQOpMaTHKa»
yepe3 obecrnedyeHHe BO3MOKHOCTH HMPHOOPETEHHA H HCIOIB30BaHHA Gonlee Imy0oKHX
reOMETPHUYECKHX 3HAHHH H JIeHCTBHH, CHENH(HIHBIX TeOMETPHH., H HeoOXOTHMBIX
IUIA YCIOEIMHOro npodeCcCHOHATEHOTO 00pa3oBaHHA, CBA3AHHOTO C HCIOIb30BAHHEM
MaTeMaTHKH.




[IpHOpPHTETHRIMH 3aJjadaMH Kypca TeOMETPHH Ha yIIyOnéHHOM YpOBHeE,
PaCIIHPAIIIHEMHE H YCHIHBAIOIIHMHE Kypc 0a30BOr0 YPOBHA, ABIAIOTCA:

pacnrHpeHHEe TPEACTABICHHA O TEOMETPHH KaK YacTH MHPOBOH KYIBTYPH H
(hopMHpOBaHHE 0CO3HAHHA B3aHMOCBA3H T€OMETPHH C OKPYKAIOIHM MHPOM;

dbopMHpOBaHHE MPEICTaBICHHA O IPOCTPAHCTBEHHBIX (PHIypax KaK O BaKHEHIIHX
MaTeMaTHISCKHX MOJENAX, IMO3BOIAIINIAX OMHCHIBaTh H H3Yy49aTh pa3HbIe ABIESHHA
OKpY/KaIIero MHpa, 3HaHHe MOHATHHHOIO ammapara Io pa3gely «CTepeoMeTpHA»
yuebHOr0 Kypca TeOMETPHH;

dbopMHpOBAaHHE YMEHHA BIajdeTh OCHOBHBIMH IOHATHAMH O IPOCTPAaHCTBEHHBIX
durypax H HX OCHOBHEIMH CBOHCTBAMH, 3HaHHEe TeopeM, (oOpMyT H YMeEHHE
HX MPHMEHATh. YMEHHA J0Ka3bIBaTh TEOPEMbl H HAXOAHTh HECTaHIAPTHBIE CIIOCOOEI
pelueHHA 3a1a4;

¢dopMHpOBaHHE YMEHH:A paclio3HaBaTh Ha depTekax. MOJIEIAX H B pealbHOM MHpE
MHOTOTPaHHHKH H Tella BpalleHHA, KOHCTPYHPOBATh TeOMeTpHISCKHE MOJEH;

dopMHpOBaHHE TIOHHMAaHHA BO3MOXKHOCTH aKCHOMATHYECKOTO IIOCTPOSHHA
MaTeMaTHUSCKHX TeopHi, {QopMHpOBaHHe IIOHHMAaHHA pPOTH  aKCHOMAaTHKH
IIPH IPOBEACHHH pacCy KICHHI;

dopMHpOBaHHE YMEHHA BIaJeTh METOJaMH [0Ka3aTelbCTB H AalTOPHTMOB
pelleHHA, YMEHHA HX IPHMEHATh, NPOBOJHThH JOKa3aTelbHBIE pacCy:KISHHA B XOIe
pellieHHA CTEpPeOMETPHYECKHX 3afad H 3ajJad C TMPaKTHIECKHM COJIepiKaHHEM,

¢opMHpOBaHHE IpeACTaBISHHA 0 HeOOXOTHMOCTH IOKa3aTeldbCTB IPH 00OCHOBAHHH
MaTeMaTHYECKHX VTBEPANEHHH H pPOIH AKCHOMATHKH B IPOBEISHHH IeAVKTHBHEBIX
paccy:KIcHHH,

Pa3sBHTHE H COBEPIICHCTBOBAHHE HHTELTIEKTYAIBHBIX H TBOPUSCKHX crmocobHOCTedH
0o0yJaroImHXcA, I03HaBaTeIbHOH  AKTHBHOCTH, HCCIEJOBAaTEeIbCKHX  YMEHHI,
KPHTHYHOCTH MBIIIIEHHA, HHTEPeca K H3YIEeHHI0 FEOMETPHH;

dopMHpoBaEHE (PYHKIIHOHATBHOH TPaMOTHOCTH, peI€BaHTHOH réOMETPHH: YMEHHA
pacmo3HaBaTh TIPOABICHHA TeOMETPHUIESCKHX MOHATHH, 00BEKTOB H 3aKOHOMEpHOCTEH
B pealbHBIX JKH3HEHHBIX CHTyalHAX H [pH H3YUYeHHH JIpYTHX yIeOHBIX
NPEIMETOB, IPOABJIEHHA 3aBHCHMOCTEH H 3aKOHOMEPHOCTEH, MOJIETHPOBaHHA PEaIbHBIX
CHTYaIlHH, HCCIEJI0BAaHHA NOCTPOSHHBIX MOJIeNeH, HHTEPIPETAIHH IIOIY4E€HHBIX
PE3YIBTaTOB.

OCHOBHBIMH COJepKaTeIbHBIMH JHHHAMH ydeOHoro Kypca «[ eoMeTpHA»
B 10-11 xmaccax saABmAroTcA: «lIpAMBIE H IUIOCKOCTH B  IIPOCTPAHCTBEY,
«MHuororpaHHHKH», «Temna BpameHHa», «BeKTOpbl H KOOPJHHATHEI B IIPOCTPAHCTBE,
«JIBHJKE€HHA B IPOCTPAHCTBEY.



ChopmymaposanEoe B @I'OC COO TtpebGoBaHHE «YMETh OICPHPOBATh
MOHATHAMHY, PeleBaHTHBIX N'eOMETPHH Ha yriIyOinéHHoM ypoBHe oOydeHHsa B 10-11
KJlaccaX, OTHOCHTCA KO BCEM COJep/KaTrelbHBIM IHHHAM ydeOHOTO Kypca, a
(dopmMHpOBaHHE TOTHYECKHX YMEHHH paclpe/endeTcd He TOJbKO MO COoJlepAKaTelIbHBIM
THHHAM. HO H mo romaM obyuenua. Conep:xkanHHe o0pa3oBaHHA, COOTBETCTBYIOIIEE
IpeAMeTHBIM  pe3ylbTaTaM  ocBoeHHA  DegepampHOH  pabodedi  mporpamMMEL
pacmpenenéHHBIM MO rojaM o0ydeHHA, CTPYKTYPHPOBAaHO TakKHM o0pa3oMm. 9T0OBI
KO BCEM OCHOBHBIM, IMPHHIHOHAIBHBIM BOIpocaM oO0ydarlHecd oOpallalnch
HEOJHOKpPaTHO. JTO MIO3BOJIAET OPraHH30BaTh OBJIaJeHHe FeOMeTPHUYESCKHMH NOHATHAMH
H HaBbIKAMH TIOCIIEOBATEIbHO H TIOCTYINATEIbHO., C COOMIOJICHHEM TMPHHITHIA
NPeeMCTBEHHOCTH, a HOBBIE 3HAHHA BK/IIOYATh B OOMIYI0 CHCTEMY IeOMETPHYECKHX
MpeAcTaBIeHHH 00yJalmEXcA, pacmupAs H yraydmas e€ obpasyd MpodHBIE
MHOKeCTBeHHEIE CBA3H.

[Tepexona K H3YUYEHHIO T€OMETPHH Ha YT IyOIEHHOM YPOBHE IO3BOIIAET:

CO3JaTh YCIOBHA 1A AH(QepeHHANHE 00yIeHHA, IOCTPOSHAA HHAHBHIyaIbHBIX
o0pa3oBaTeTBHBIX IMporpaMM. O0O0eCHeUHTh VITyOIE€HHOE H3YUCHHE TIE€OMETPHH
KaK cocTapAromeii yaedHoro npeaqmera «MarteMaTHKa»:

MOATOTOBHTh OOYVYAIOIMIHXCA K MPOJODKEHHIO H3YIeHHA MaTeMaTHKH ¢ YIETOM
BEIOOpa OyaymeH mDpodeccHH, oOecnedHBad IIPeeMCTBEHHOCTh MEKIY OOMHEM
H npodeccHOHATBEHEIM 00pa30BaHHEM.

Ha m3yuenne yaeGHOro kypca «l'eoMeTpHA» Ha YIIYOJIEHHOM YPOBHE OTBOIHTCA
204 waca: B 10 kmacce — 102 waca (3 waca B Hememo), B 11 kmacce — 102 gaca
(3 gaca B HeJemr0).

COJEPKAHHUE OBYUEHHA

10 KJIACC

IIpsiMble H II0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEPEOMETPHH. TodUKa, mpsAMad, IIOCKOCTh, MPOCTPAHCTBO.
[TorATHE 00 aKCHOMATHYECKOM IOCTPOSHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH H
CIeICTBHA H3 HHX.

B3anmMHOEe pacmoloikKeHHe TPAMBIX B IPOCTPAHCTBE: IMEpPEecEeKaloMHecCH,
MmapalIeTbHbIe H CKPEIHBAIOIMHecH HmpAMble. [IPH3HAKH CKPEMTHBAKOMIHXCA MPAMBIX.
[TapanneTsHOCTE MPAMBIX H IJIOCKOCTEH B MPOCTPAaHCTBE: MapalliieNbHBIE MPAMBIE
B IIPOCTPAHCTBE, TapaLIeIbHOCTh TPEX MPAMBIX, TapalIeIbHOCTh IPAMOI H MIITOCKOCTH.
[TapannensHOe H I[€HTpalbHOE MPOEKTHpPOBaHHE, H3o00pakeHHe QHIYp. OCHOBHBIE
CBOHCTBAa MapallelbHOI0 IpoeKTHpoBaHHA. [1300pakeHHe (HIYp B mNapallelbHOMH
IMPOSKIHH. YIIBI C COHApPaBICHHBIMH CTOPOHAMH, Yrol MeEKIY MIPAMBIMH
B mpocTpaHcTBe. [lapa/UielbHOCTh IJIOCKOCTEH: MapallienbHbIe IUTOCKOCTH, CBOHCTBA
MmapallIensHBIX MIockocTei. [IpocTeiimue nmpocTpaHCTBeHHBIE (PHTYPHI Ha MIOCKOCTH:
TeTpa3p, HapalIeIenHIe]l, TOCTPOSHHE CeIeHHIH.



[lepneHIUKYIAPHOCTh MNOPAMOH H IUIOCKOCTH: MEPHEHIHKYIAPHBIE MPAMBIE
B MPOCTPAHCTBE, MPAMBIE MapanielbHble H MePNeHIHKYIAPHEIE K MIOCKOCTH, TIPH3HAK
[EPIEHIHKY/IPHOCTH IPAMOH H IUIOCKOCTH, TEOPEMa O IPAMOH NeplIeHJIHKYIAPHOH
niaockocTH. OpToroHalbHOE TMPOSKTHPOBaHHE. [lepmeHIHKYIApP H HaKIOHHBIE:
paccToAHHE OT TOYKH A0 MJIOCKOCTH, PaCCTOAHHE OT MPAMOH /10 TUIOCKOCTH, MPOEKITHA
(hHTypBI Ha ILTOCKOCTB. [leprieHAHKYIAPHOCTH IIOCKOCTEH: MPH3HAK
MepIneHIHKYIAPHOCTH ABYX ImIockocTeH. TeopeMa o TpEX nepneHIHKYIAPaX.

VIIel B IpoCTpaHCTBE: YIOI MeXKIY NPAMOH H INIOCKOCTBIO, ABYTPaHHEBIH YTOI,
JMTHHEHHBIH Yrol ABYTPAaHHOTO yria. TpéXrpaHHBIH H MHOrorpaHHEBIe YIiel. CBOHCTBa
MJIOCKHX YTJI0OB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKHX H JIBYTPaHHBIX VIJIOB
TPEXTpaHHOro yria. TeopeMBl KOCHHYCOB H CHHYCOB /1A TPEXTPaHHOI'O yIa.

MHororpaHHHEKH

Bupaer MHOrorpaHHHKOB, pa3BEpTKa MHororpaHHHka. [IpH3ma: n-yroipHas mpH3Ma,
npAMad H HaKIOHHaA MPH3MEL, OOKOBad H IIOJHAA IIOBEPXHOCTH IIPH3MEL.
[Tapannenenunen, OIpAMOYTOABHEIH NapalIeIeHIIE] H €r0 CBOHCTBa. KpaTuyaHImHe IIyTH
Ha TOBEPXHOCTH MHOrorpaHHHKa. Teopema D3iinepa. IlpocTpaHcTBeHHasdA TeopeMa
[Tadaropa. ITapaMHa: n-yroabHad NHpPaMH[a, IpaBHIbHAaA H yCeUE€HHadA MHPAMH/IBL
CpoiicTBa péGep © OOKOBBHIX TpaHeH TMpaBHIRHOH NHpaMHIBL. IIpaBHIBHBEIE
MHOTOTPAHHHKH: I[IpaBHJIbHad MpPH3Ma H IIpaBHIbHaA IHPaMH/Ia, I[IpaBHIbHAA
TpeyrolbHad MHpaMH/a H IIPaBHIBHBIN TeTpa3ap, kKyO. [IpeacTaBierne o MpaBHIBHBIX
MHOTOrPaHHHKAX: OKTa34p, JoJAeKa3Ip H HKoca3p.

BhIuHCIeHHE 37€eMeHTOB MHOTOTPAaHHHKOB: pE&Opa, AHaroHalH, yriel. [Liomams
OOKOBOH IMOBEPXHOCTH H IIOJHOH MOBEPXHOCTH MPAMOH IIPH3MBI, IJIOINAAEF OCHOBAHHH,
TeopeMa 0 OOKOBOH MOBEPXHOCTH MPAMOH NMpH3MEL. [[Momans 60KOBOH MOBEPXHOCTH H
MOBEPXHOCTH MpaBHIbHOH NHPAMHIBI, TEOPEMa O TIOMAAH Yced EHHOH MHPAMH/TBI.

CHAMMETpHA B IPOCTPAHCTBE. DJeMeHThl  CHMMETPHH  IPaBHIBHBIX
MHOTOTPAHHHKOB. CHMMETpPHA B [pPaBHABHOM MHOIOTPAaHHHKE: CHMMETPHA
NapaUlelennnea, CHMMETPHA MNPaBHIBHBIX TPH3M, CHMMETPHA [PaBHIBHOH
MMHpaMHEL.

BeKTophbl H KOOpAHHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOP B NMPOCTPAHCTBE, HYJICBOH BEKTOp, ATHHA HEHYJIEBOTO BEKTOpa.
BEKTOPHl KOJUIHHEapHBIE, COHANpaBIeHHBIE H IIPOTHBOIOJI0XKHO HalpaBIeHHBIE
BEKTOpPEL. PaBeHCTBO BeKTOpoB. JIeHCTBHA ¢ BEKTOpPaMH: CI0KEHHE H BBIUHTAaHHE
BEKTOPOB, CyMMa HECKOIBKHX BEKTOPOB, YMHOKEeHHE BeKTopa Ha wHciao. CBoiicTBa
CI0KeHHA BeKTOpoB. CBoiicTBa YMHO/KEHHA BEKTOpa Ha THCI0. [TOHATHE KOMIIIaHapHBIE
BeKTOpEL. [IpH3HAaK KOMILTAHApPHOCTH TPEX BeKTOopoB. [IpaBHI0 MapaLIeleNHIea.
Teopema o pa3nokKeHHH BEKTOpa [0 TPEM HEKOMILTaHApHBIM BekTopaM. [IpaMoyroasHas
CHCTeMa KOOpAHHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. CBA3b MEKIY
KOOpIHHATaMH BeKTOpa H KOOpIHHATaMH TOUeK. YT0I MeXKIy BekTopaMH. CKalipHOE
MpPOH3BEICHHE BEKTOPOB.



11 KIACC

Teaa ppamenns

[ToHATHA: MHIHHAPHYECKaA IOBEPXHOCTh, KOHHYeCKaA MOBEPXHOCTh, CpepHIecKan
[OBEPXHOCTh, 00pa3ylolHe moBepXHocTeH. Tema BpameHHA: MHIHHADP, KOHYC,
yCceu€HHBIH KoHyc, cdepa, map. B3aHMHOe pacmonokeHHE c(epbl H IIIOCKOCTH.
KacaTelIbHadA INIOCKOCTh K cepe. [300pakeHHe Tel BpallleHHA Ha ILIOCKOCTH. Pa3BépTka
OHIHHApPA H KoHyca. CHMMETpHA cdepsl H Imapa.

O06wéM. OcHOBHEIC CBOHCTBa 00BEMOB Tel. Teopema 00 00BEMe NPAMOYTOIBEHOTO
napainnelenuneaa H clIeacTbua H3 Heé. O0béM mnpAMOH H HAKIOHHOH IIPH3MBI,
[HIHH/Ipa, THPaMHAJBL H KoHyca. O0BEM mapa H MapoBOro CErMeHTa.

KomOnHamuH Ten BpameHHd H MHOTOrpaHHHKOB. [IpH3Mma, BIHcaHHaA B IJIHH]P,
OIMHCaHHAA 0KOJI0 MHIHHIpa. [Iepeceuenne cdephl H mapa ¢ ITTOCKOCThI0. Kacanue mapa
H cepbl ITOCKOCThI0. [TOHATHE MHOTOTpaHHHKA, OMHCAHHOTO 0KOMO cdepsl. cdepsl.
BIIHCAHHOI B MHOTOIPAHHHK HIIH TEJI0 BPAIlEHHA.

[L1omaas MOBEepXHOCTH MHIHH/IPA, KOHYCa, IIomaas cepsl H e€ gactel. [Togobue
B IpocTpaHcTBe. OTHOmeHHe 00BEMOB. ITOmMaAeH MOBEPXHOCTEH MOAOOHBIX (HTYP.
[IpeobpazoanHe  momoOHA, TroMoTeTHA. PemeHHe 3agady Ha  [JIOCKOCTH
C HCIIOTIB30BAaHHEM CTEPEOMETPHUECKHX METOIOB.

IlocTpoeHHe ceueHHH MHOTOIPAHHHKOB H Tel BpAaIleHHA: CEYEeHHA INHIHHIpPA
(mapanienpHO H NEPNSHIHKYIAPHO OCH), CEUeHHA KOHYca (mapalleabHOe 0CHOBAHHIO H
MpoXodAllee Uepe3 BepIIHHY), CeUeHHA Iapa, MeTOJbl MOCTPOSHHA CEeYeHHH: MeToJ
CIIe/I0B, METO/] BHYTPEHHET O IIPOEKTHPOBAHHA, METO/] IIepeH0Ca CEKYIIEH IUIOCKOCTH.

BeKTopbI H KOOPTHHATHI B P OCTPAHCTBE

BekTopel B mpocTpaHcTBe. OmepaliHH Haj BeKTopaMH. BeKTOpHOe YMHOKEHHE
BekTOopoB. CBOHCTBA BEKTOPHOI'O YMHOKeHHA. IIpAMOYrolbHad CHCTeMa KOOpPIHHAT
B IIpocTpaHcTBe. KoopaHHATEL BeKTopa. PasloikeHHe BeKTopa 1o 0a3Hcy. KoopaHHaTHO-
BEKTOPHBIH METO IIPH PEIICHHH I'eOMETPHISCKHX 3aJad.

JIBH/KeHHS B IPOCTPAHCTBE

JIpmkeHnAA nmpocTpaHcTBa. OToOpakeHHA. [[BHKeHHA H paBeHCTBO ¢Hryp. O6mue
CBOHCTBA JBHKEHHH. BHIB [IBHKEHHH: IapaUIeNbHBII MEpPEHOC. IIeHTpalbHAaA
CHMMETPHA, 3€pKajJbHad CHMMETPHA, NOBOPOT BOKpYr MnpaAMoil. IIpeobpa3oBaHHA
nomxoOus. ITpaMas u chepa Dimepa.

INPEIMETHBIE PE3YJIBTATBI

K xorny 10 K1acca o0 yJarImuica HayIHTCA:

cB0OOOHO OMepHpPOBaTh OCHOBHBIMH IIOHATHAMH CTEPEOMETPHH IIPH pelleHHH
3aJa4 H IPOBEASHHH MaTeMaTHIECKHX PacCyxKIeHHH:

IPHMEHATh AKCHOMBI CTEPEOMETPHH H CIEACTBHA H3 HHX IIpH pPEOICHHH
reOMETpHIECKHX 3aJad;

KIacCHQHIIHPOBATh B3aHMHOE pACIOJI0KEHHE NPAMBIX B  IMPOCTPAHCTBE.
IITTOCKOCTEH B MPOCTPAaHCTBE, NPAMEIX H IITOCKOCTEH B MPOCTPAHCTBE:;

cBOOOOHO OmepHpPOBATh NOHATHAMH, CBA3AHHBIMH C VIJIaMH B IIPOCTPaHCTBE:
MEXY OIPAMBIMH B IIPOCTPAHCTBE, MEXY NPAMOH H IJIOCKOCTHIO;

cB0OOIHO ONEpPHPOBATh MOHATHAMH. CBA3aHHBIMH C MHOTOIDaHHHKAMH:



cBO0OJHO paclo3HAaBaTh OCHOBHEIE BHIBI MHOTOIPAaHHHKOB (TpH3Ma, ITHPaMHJA,
OpAMOYTOIBHBIH Mapaslielenanen, Kyo):

KTacCH(HITHPOBATh MHOTOTPAHHHKH, BEIOHpasd OCHOBaHHA I KIacCH(pHKAITHH;

cBOOOJHO ONEpPHPOBAaTh IMOHATHAMH, CBA3AHHBIMH C CE€YSHHEM MHOTOIPAaHHHKOB
IIOCKOCTHIO;

BBITIOJIHATH MapalIeTbHOE, EHTPATPHOE H OPTOrOHATBHOE IPOSKTHPOBAHHE (QHTYD
Ha TTOCKOCTH, BRITIOTHATH H300pakeHHs QHTYD Ha IIOCKOCTH;

CIPOHTh CEUEHHA MHOTOTPAHHHKOB pa3IHYHBIMH METOJAaMH, BBIIOTHATH
(BBIHOCHEIE) INTOCKHE YEPTEKH H3 PHCYHKOB IPOCTBIX 00BEMHBIX QHIYP: BHA CBEPXY,
cOOKY., CHH3Y:

BBIYHCIIATh IUIOMIAJH IOBEPXHOCTEH MHOIOTPaHHHKOB (IpH3Ma, NHpaMHIA),
reOMEeTPHIECKHX TEI ¢ IPHMEHEHHEM QOpMYII;

CBOGOJHO ONEpPHPOBaTh MOHATHAMH: CHMMETPHA B IPOCTPAHCTBE, IEHTP, OCh
H IUIOCKOCTh CHMMETPHH, IIEHTP, 0Ch H IUIOCKOCTh CHMMETPHH (DHIYPBL;

cBOOOHO  OMEepPHPOBAaTh TOHATHAMH, COOTBETCTBYIOIIHMH  BeKTOpaM H
KOOpAHHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH AEHCTBHA HaJ BEKTOPaMH;

pemaTh 3aJavH Ha J0Ka3aTelbCTBO MaTeMaTHUYECKHX OTHOIEHHI H HaXOKIeHHE
reOMETPHISCKHX  BEIHYHH, [PHMEHAA H3BECTHBIE METOABl IIPH  peNICHHH
MaTeMaTHIeCKHX 3a/1a4 TOBEIMIEHHOTO H BRICOKOTO YPOBHA CIOKHOCTH;

IPHMESHATD OpocCT eHmmue IIporpaMMHEBIC CpeICcTBa H JNICKTPOHHO -
KOMMYHHKAaITHOHHEBIC CHCTCMEI IIPH PCIICHHH CTCPCOMETPHYCCKHX 3a1a',

H3BJIEKATh, npeoOpa3oBHIBATH H HHTEPIPETHPOBATh HH(pOpPMAITHIO
0 TIPOCTPAaHCTBEHHBIX TeOMETPHUECKHX (PHrypaxX, mpecTaBIeHHYH Ha UYepTekaxX H
PHCYHKaX:

IPHMEHATh MOTYIcHHBIE 3HAHHA Ha NPAKTHKE: CPAaBHHBATP H aHATH3HPOBATh
pealbHBIE CHTYAaIlHH, MPHMEHATh H3ydeHHBIE MOHATHA B IpOIlecce MOHCKA pelleHHA
MaTeMaTHUYeCKH c()OpMYTHPOBAHHOH P06 IeMbl. MOIETHPOBATE pealbHble CHTYAIlHH Ha
A3bIKe TEOMETPHH, HCCIeA0oBaTh IMOCTPOSHHBIE MOJIEIH C  HCIOIb30BaHHEM
reOMETPHYSCKHX MMOHATHH H TEOpEeM, alllapaTa aareOpel, penraTh NpaKTHISCKHE 3ada9H.
CBA3aHHBIE C HAXO0XKJIEHHEM IeOMEeTPHYECKHX BETHIHH

HMETh MPEACTaBICHHA 00 OCHOBHBIX 3TallaX Pa3BHTHA I'€OMETPHH KaK COCTaBHOH
qacTH ()yHIaMeHTa Pa3BHTHA TEXHOJIOTHH.

K xoHmy 11 kmacca obyuarmuica HayIHTCA:

cBODOJHO OTIEPHPOBATEH MOHATHAMH, CBA3AHHBIMH C ITHTHHAPHIECKOH, KOHHIECKOH
H c(pepHUIECKOH NOBEPXHOCTAMH, 00BACHATE CIIOCOOHI IOIYIeHHA;

ONEPHPOBATh NOHATHAMH, CBA3aHHBIMH C TEJIaMH BPAallleHHA: [IHIHHAPOM, KOHYCOM,
chepoii H mapom;

pacmo3HaBaTh Tela BpaleHHA (IHIHHAP, KOHYC, cepa H map) H OOBACHATH
cI1ocoOBI OTYIeHHA Tell BpaleHHA;

KIacCHQHIIHPOBATh B3aHMHOE PacHoIoKeHHE cephl H INTOCKOCTH:

BEIYHCIITh BEIHYHHBI 3JIEMEHTOB MHOIOI'DAHHHKOB H Tell BpalleHHs, OOBEMEI H
IUIOMAAH IIOBEPXHOCTEH MHOTOIPAHHHKOB H TEI BpalIeHHA. TEOMETPHUYECKHX Tel
¢ MpHMEeHEeHHeM (POPMYIL;



cBOGOIHO ONEPHPOBATH MOHATHAMH, CBA3aHHBIMH ¢ KOMOHHAITHAMH Tell BpallleHHA
H MHOTOTPAHHHKOB. MHOTOTPAHHHK, BIIHCAHHEIH B cepy H OMHCAHHEIH OKOIO cepsl.
cdepa, BIHCAHHAAS B MHOTOTPAHHHK HJIH TEIO BPAIlcHHA:

BBITHCIIATE COOTHONICHHA MeXOY IUIOMAXAMH TIIOBEpPXHOCTeH H o0béMaMH
NOJ0OHEIX TEII;

H300pakaTh H3y4aeMble (HIYPEL, BBIIOIHATE (BBIHOCHEIE) IUIOCKHE YepPTEXkKH
H3 PHCYHKOB IIPOCTEIX 00BEMHEIX (HIYP: BHI CBepXy, cOOKY, CHH3Y, CTPOHTh CEeYeHHA
TeJl BpalllcHHA;

H3BJICKaTh., HHTEPIPETHPOBATE H npeoOpa3oBEIBATH HH(pOpPMAITHIO
0 TPOCTPAHCTBEHHBIX T€OMETPHUECKHX (HIrypaxX., MpeACTaBICHHYH Ha depTexax H
PHCYHKaX;

CBOGO,E[HO OIICPHPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTEE,

BBRITIOJIHATE OIICPANHH Hall BEKTOPAMH,

3aJaBaTh IINMOCKOCTE YPABHCHHEM B HEK&[}TOBOﬁ CHCTEME KOOPIHHAT,

PEIIaTEk I'COMETPHUYECKHE 3alda'H Ha BBIYHCICHHE YITIOB MCEEKEIOY IIPAMBIMH H
INIOCKOCTAMH, BbBIUMHCICHHC paCCTOHHHﬁ OT TOYEH JO0 IIIIOCKOCTH, B IICIIOM,
Ha IIPHMEHCHHE BEKTOPHO-KOOPIHHATHOI'O METOOA IIPH PEINCHHH,

cBOOOIHO OIIEPHPOBATh MOHATHAMH. CBA3aHHBIMH C JIBHXKEHHEM B IIPOCTPAHCTBE,
3HATh CBOHCTBA JIBH/KEHHH:

BBIMIOTHATE H300pakeHHA MHOTOTPAHHHKOM H Tl BpalleHHA MPH MapaieTsHOM
[IepeHoCce, LEHTPaIbHOH CHMMETPHH, 3€pKAIBPHOH CHMMETPHH, IIPH IIOBOPOTE BOKPYT
IpAMOi., mpeoOpazoBaHHA MOT00HA;

CTPOHTh CEYE€HHA MHOTOIDAaHHHKOB H TEN BpalleHHA: CEYeHHA [IHIHH]pa
(mapannenbHO H NEPNEHIHKYIAPHO OCH), CEUSHHA KOHYca (IapaiieIbHOE OCHOBAaHHIO H
NpoXoJAliee Uepe3 BepIIHHY), CeUeHHA Mmapa;

HCIIOJIb30BaTh METO/Bl MOCTPOSHHA CEUeHHH: METOJ CIeI0B, METOJI BHYTPEHHETO
[IPOEKTHPOBaHHA, METOJ IIepeHOCca CEKYINEH IITOCKOCTH;

JIOKa3bIBaTh TEOMETPHYECKHE YTBEPKIEHHA;

MPHMEHATh TeOMeTpHUeCKHe (aKThl UIA pEIIeHHA CTepeOMETPHYESCKHX 3ajad.
MpPEeNoaraloliX HECKOIbKO NIaroB pPEMI€HHA, €CTH YCIOBHA NMpPHMEHEHHA 3alaHbl
B ABHOH H HEsABHOH (hopMe:

peImare 3aJadH Ha JOKa3aTelbCTBO MaTeMaTHUYECKHX OTHOMIEHHH H HaXOXJIEHHE
reOMeTPHYECKHX BETHYHH!

INPHMEHATH MPOrPaMMHBIE CPe/ICTBA H 3JIEKTPOHHO-KOMMYHHKAIITHOHHBIE CHCTEMBI
[IPH PEII€HHH CTepeOMETPHYECKHX 3a1a4;

NpHMEHATh TMOTYUEHHBIE 3HAHHA Ha MpaKTHKE: CpaBHHBaTh, aHAIH3HPOBaTh H
OLIEHHBATEH peallbHBIE CHTYAllHH, IPHMEHATE H3VUEHHBIE [IOHATHA, TEOPEMEI, CBOHCTBA
B IIpollecCe€ IOHCKAa peMmeHHA MaTeMaTHYeCKH CcGOopMyIHpOBaHHOH IpoOIeMEl,
MO/JIEIHPOBATh peallbHBIE CHTYAIlHH Ha A3bIKE N'€OMETPHH, HCCIENOBATh NIOCTPOEHHBIE
MOJEIH C HCIOJIb30BAHHEM T'eéOMETPHUYECKHX NOHATHH H TeopeM, almapara aiareOpsl.
pemaTs npakTHIECKHE 3a/1aTH, CBA3aHHBIE C HAX0XK/ICHHEM TeOMEeTPHISCKHX BETHIHH;

HMETH IMpe/cTaBIeHHA 00 OCHOBHBIX 3TalaxX pa3BHTHA I'€OMETPHH KakK COCTAaBHOH
JacTH (QyHIaMeHTa pa3sBHTHA TEXHOIOTHI.



TEMATHYECKOE ILNTAHHPOBAHHE

10 KJIACC
Ha3ssanue Komxaectso OCHOBHBIE BHIBI 1€ATEIbHOCTH
OcHOBHOe coflepiKaHHe
pasnena (TeMBl) Kypca JacoB YyJamHxcAa
Brenenne B CTepeoMeTPHIO 23 OcCHOBHEI® TIPOCTPaHCTBEHHEIE OmnpeaeniTs II0CKOCTE KaK QHTYDY,
GbHTYpPEL B KOTOPOH BHITIONHASTCA ITAHHMETPHA.
IloHATHA cTepeOMETPHH: TOYKA, JlenaTh npocTefimne JorHIeCKHe
npaMasd, INI0CKOCTD, IPOCTPAHCTBO. BBIBOZIbI H3 AKCHOMATHKH IIJIOCKOCTH.
OcHOBHBI¢ TIpaBHTIa H300paKeHHA IIpHBOIHTE IPHMEPE] PeallbHBIX
Ha PHCYHKE TOCKOCTH, TapalIeTbHEIX | 00BeKTOB, HAeaTH3arHeH KOTOPBIX
TMPAMEBIX (OTPE3KOB), CEPETHHEI ABIAKOTCA AKCHOMBI TEOMETPHH.
OTpe3Ka. 13y7aTh, NPEMEHATH IIPHHIHITEL
TToHATHA: NepeceKalomuecs MIOCKOCTH, | IOCTPOSHHA CeUeHHH.
nepeceKaloIHecs IpAMad H ILIOCKOCTh; | lIcnonb30BaTh 1A MHOCTPOSHHA
MOIYIPOCTPAaHCTBO. cedeHHI MeToJ CIe0B, MeTo
MHororpaHHHKH, H300paKeHHe BHYTPEHHET 0 MIPOSKTHPOBAHHA, METO
TMPOCTEHITHX POCTPAHCTBEHHBIX nepeHoca ceKymei MIoCcKOCTH.
GHTYP, HECYMIECTBYIONTHX 00BEKTOB. Pemars cTepeoMeTpHIecKHE 3a1a4H:
AKCHOMEI CTEPEOMETPHH H TIEpBEIE Ha ONIpefieNieHHe BHIA CeUeHHA H
CIIeICTBHA H3 HHX. HaxXOoXeHHE ero II0Ia/IH.
Cnoco6s! 3aJaHAA IPAMEIX H AKTyana3HpOBaTh (HAKTEL H METOMEI
IJIOCKOCTeH B IPOCTPAHCTBE. IUTAHHMETPHH, pelleBaHTHBIE TeMe,
O0o3HaYeHHA OPAMBIX H ITOCKOCTEH. MPOBOIHTH AHAJIOTHH.
CeueHna. 306paxeHne ceueHHH Hcnonp30BaTh OPH PENISHAH 3a1a4
MHpaMHJB], Ky0a H IPH3MEL, KOTOPEIE CIeTYIOIMHE IITaHEMETPHIeCKHe (haKThI
MPOXOJAT Yepe3 HX pedpa. H METOABL:
IT306pakeHHe MepeceueHAA Teopems! Qaneca H
MOIYIE€HHBIX IIOCKOCTER. 0 IIPOIIOPIHOHATBHEIX OTPEe3KaxX.
PackpamnBanHe NOCTPOSHHEBIX CeYeHHH | AJITOPHTM JeleHHs OTpe3Ka
Pa3HBIMH [[BETaMH. Ha /1 paBHBIX 9acTeH. Teopema
MeToza cnenoB A MOCTPOSHAA Menenas.
cevendii. CBoJiCTBA NepecevueHHH PaBHOOEIpEHHKIH TPEYTONBHAK.
IpAMEIX H IIockocTeil. ITocTpoerne PaBHOCTOpOHHHIH TPEyTOTbHHK.
CeuUeHHH B MHpaMHE, KyOe 1o TpéMm [IpAMOYTONBHBIH TPEYTOIBHHK.
To4KaM Ha pébpax. Co3naHHe CBOHCTBO CpelHel THHHA
BBIHOCHBIX UepTeKell H 3allHCh Maros TpeyroipbHHKa. CBOHCTBO OHCCEKTPHCHI
IIOCTPOSHHA. yTIa TpeyToIbHHKA. CBOHCTBO MEIHAH
TloBTOpEHHE MITAHHMETPHH. TPeyroJIbHHKA.
Teopema o nponopHHOHAIBHEIX ITpH3HAKH TOZOGHA TPEYTOIBHHKOB.
oTpeskax. [ToqofHe TPEYTOTBHHKOB. IMonyuaTh IpeAcTaBIeHHEA 06
Teopema Menenasa. Pacu&re OCHOBHBIX 3TallaX Pa3BHTHA [eOMeTPHH
B CEUEHHAX Ha BEIHOCHBIX UepTekKax. KaK COCTaBHOH JacTH yHIaMeHTa
MeTopHa pa3BHTHA TAHHMETPHH Pa3BHTHA TEXHOJIOTHI
H CTepeOMeTPHH
B3anmHoe pacnonoxeHHe 6 B3anmHBoe pacnonojkeHHe IPAMBIX Knaccudunapopate B3aHMHOE

OPAMBIX B IIPOCTPAHCTBE

B pocTpaHcTBe. CKpemHBamuect
npamMele. [IpH3HAKH CKPeNIHBAIOMIHXCA
TIPAMBIX.

IlapanneasHble OPAMELE

PacnoIokKeHHE IPAMEIX
B IIPOCTPAHCTBE, HINIFOCTPHPYA
PHCYHKAMH H IPHBOJIA IPHMEPEL
H3 PeaTbHOH JKH3HH.




B IIpocTpaHCcTBe. TeopeMa

0 CYIIEeCTBOBAHHH H €IHHCTBEHHOCTH
IPAMOH MapaielbHOH TaHHOH
MPAMOH, MPOXOJAMIEH Yepe3 TOUKY
MPOCTPAHCTBA H HE JIeKalIeH

Ha JaHHOH IIpAMOH.

Jlemma o mepecedeHHH NapaliienbHBIX
MPAMBIX INIOCKOCTRI. [TapaniensHOCTE
TpEX mpAMBIX. TeopeMa o TpEX
napaielbHBIX IPAMBIX.

TeopeMa 0 CKpEIHBAIOMIHXCA NPAMBIX.
[TapannerpHOE IPOEKTHPOBAHHE.
OcHOBHbBIE CBOHCTBA NapalieIbHOTO
npoeKTHpoBaHHA. M300paxkeHHe
Pa3HBIX (GHTYP B TTApALIeThHON
MPOEKIHH.

LenTpansHas NpoeKIHs.

VTo1 ¢ coHallpaBI€HHBIMH CTOPOHAMH.
YTon MeKIY IpAMBIMH.

3azaun Ha J0Ka3aTeIbCTBO H
HCCIeOBaHHE, CBA3AHHBIE

C pacHojIokKeHHeM IIPAMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOPEMY

0 CYIIECTBOBAHHH H €IHHCTBEHHOCTH
NapajieTbHOH NPAMOH, TPOXOAAII el
qepes3 TOYKY NPOCTPAHCTBA H He
nexameH Ha Opyro NpAMoH; TeMMy

0 IIepecedeHHH IVIOCKOCTH IBYMA
[apasielbHBIMH IPAMBIMH; TEOPEMY

0 TpEX NapajIelbHbIX IPAMBIX.
Jloka3blBaTh NPH3HAK
CKPEIHBAIOIIHXCA IPAMBIX, TEOPEMY
0 CKPeIIHBAINHXCA IPAMBIX.
JloKa3BIBaTh TEOPEMY O PABEHCTBE
YTIIOB C COHAIIPABICHHBEIMH CTOPOHAMH.
OBGBACHATH, UTO HA3BIBAETCA
mapanieTbHBIM H IeHTPaTbHBIM
[IPOEKTHPOBAaHHEM H KaK BBINOIHAETCH
IpoeKTHPOBaHHEe (HT'YD Ha IIOCKOCTD.
Jloka3bIBaTh CBOHCTBaA IapalIeIbHOIO
[IPOEKTHPOBAHHA.

300paxkarh B napaineIbHOHR
MPOEKITHH Pa3HEIE TeOMeTpHIeCKHE
(HrypBL

Pemats cTepeoMeTpHIecKHE 3a1a9H
Ha J0Ka3aTelbCTBO H HCCIeI0BaHHE,
CBA3AHHBIE C PACIIONIOKESHHEM IPAMBIX
B IIPOCTPAHCTRBE.

[IpOBOAHTH AOKa3aTeIbHEIE
paccyKIeHHA NPH PeleHHH
reoMeTPHYECKHX 3a1ad, CBA3aHHBIX
€O B3aHMHEBIM PacIoIOKeHHEM
OPAMEIX B IPOCTPAHCTRE.
CpaBHHBATh, AaHATH3HPOBATh H
OIIEHHBATH YTBEPKACHHA C ETBI0
BBIABICHHA TOTHISCKH KOPPEKTHBIX H
HEKOPPEKTHEIX PacCyKICHHH.
MoaeTHpOBaTh peanbHbIe CHTYAIIHH,
CBA3aHHEIE CO B3aHMHEBIM
PacmoIoKeHHeM MPAMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHH.
Hccnenosats MOCTPOSHHEIE MOIETH

C HCIONB30BAaHHEM EOMETPHIECKHX
HOHATHH H TeopeM, alllapaTa anreGpel,
IHGPOBBIX PECYPCOB.

IMomygats mpeacTaBIeHHE

0 IEHTPATBHOM MTPOEKTHPOBAHHH

H 00 HCTOPHHA paboT Mo TeopHH
[EPCIIEKTHBE

TlapanneIpbHOCTh IPAMBIX
H II0CKOCTeH
B IPOCTPaHCTBE

IlorATHA: Mapalie IbHOCTh IPAMOH H
IUTOCKOCTH B IPOCTPAHCTBE.

[Tpr3HaK mapalIeIsHOCTH IpAMOiL H
miockoeTH. CBoifcTBa MapallIeIbHOCTH

KrnaccrduapoBaTs B3aHMHOE
pacHoiIoXKeHHe IPAMOH H IIOCKOCTH
B IIPOCTPAHCTBE, IPHBOIA
COOTBETCTBYIOMIHE IIPHMEDEI




MPAMOE H TIOCKOCTH.
T'eomeTpHuecKHe 3a1aTH

Ha BBIYHCIEHHE H J0KA3aTeNbCTBO,
CBA3AHHBIE C APALIEIFHOCTEIO
TMPAMBIX H IIOCKOCTeH B TIPOCTPAHCTBE.
TlocTpoeHHE CedeHHsA, MPOXO/IAMIEro
gepe3 JaHHYIO0 IPAMYIO Ha depTeke H
mapaIeIbHOro IPYToH NpAMOH.
Pacuér otHOmenui#. [TapamiensHas
MPOSKIIHA, IPEMeHEHHE

II71A IOCTPOSHHA CEIeHHH KyDa

H IapajuIeNendne/a.

CaoiicTBa Hapajllelelnieaa H IIPH3MEL.

TTapannemsrsle ocKoCTH. [IpH3HAKH
IMapaIeTbHOCTH ABYX ITOCKOCTEH.
Teopema 0 mapaIeTbHOCTH H
€IHHCTBEHHOCTH IINIOCKOCTH.
MPOXOJAIIeH Yepe3 TOUKY, He
MPHHAIISKANYIO JaHHOH IITOCKOCTH H
CICICTRHA H3 Heé.

CroiicTBa mapallUIeIbHBIX ILIOCKOCTEH:
0 TMapaLIETbHOCTH MPAMBIX
mepecedeHHA MPH MepeceTeHHH TBYX
MapalIensHEX TTocKocTeH TpeTheii;
00 oTpeskax HapasUleIbHBIX IPAMBIX.
3AKTI0YEHHBIX MEXAY NapaieIbHBIMH

H3 peaTbHOH KH3HH.

@opMyIHpPOBATh ONpPeIeIcHHS
HapaIeIbHBIX IPAMOH H INIOCKOCTH.
Jloka3bIBaTh MPH3HAK

0 TapaLIeTbHOCTH TPAMOH H
IUIOCKOCTH; CBOICTBA IMapallieIbHOCTH
IpsAMoii H ITOCKOCTH.

Pemathb cTepeoMeTpHIeCKHE 3a1adH
BEITHCIICHHA H J0Ka3aTelIbCTRO,
CBA3AHHBIE C MAPaUIeTbHOCTHIO
HOPAMBIX H IVIOCKOCTEH B IPOCTPAHCTRE.
Pemarh npakTHYecKHe 3aJa9H

Ha NOCTPOEHHE CeYeHHI Ha YepTekax
TeTpa3fipa H MapauleenHneaa.
Pemathb cTepeoMeTpHIECKHE 312 H,
CBA3AHHBIE C MOCTPOSHHEM CeUeHHI
IJIOCKOCTBIO.

[TpOBOMHTH JOTHYECKH KOPPEeKTHBIE
IOKa3aTeIbHEIE PacCykIeHHA

IIPH PEIIeHHH TeOMETPHISCKHX 3a1a4
CBA3AHHBIX C MTapaIeIbHOCTHIO
IIIOCKOCTEH.

CpaBHHBaTh H aHATH3HPOBAaTh
peaThbHBIE CHTYAITHH, CBA3AHHBIC

¢ mapalIeIbHOCTBI0 NPAMOH H
IUTOCKOCTH B IIPOCTPAHCTBE;

OIOCKOCTAMH, O IEPECEICHHH Hp}‘[MOf[
C IBYyMA IapaileIbHbBIMH ILTOCKOCTAMH

MOJEITHPOBATh pealibHBIC CHTYAIIHH,
CBA3aHHBIE C NAPAIEIbHOCTBHY
HP}IMOﬁ H INIOCKOCTH B IIPOCTPAHCTEE,
Ha A3BIKE 'EOMETPHH

TlepneHIHKYTAPHOCTE

NpAMBIX H IIIOC KocTei

B IPOCTPAHCTBE
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TloBTopenne: Teopema [Tndaropa
Ha TJI0CKOCTH, TPDHTOHOMETPHA
NIPAMOYTOIBHOTO TPeYTONEHHKA.
CaoiicTBa Ky0a H IPAMOYTOIBHOT O
napallelenHnena. Berancienne 1A
OTPE3KOB B Ky0e H NPAMOYTOTbHOM
napalielenHnese.
IlepierAEKYIAPHOCTS ONPAMOH H
nnockocTH. [IpH3HAK

NepIeHIHKY APHOCTH IpAMOH H
nnockocTH. TeopeMa O CYIIecTBOBAHHH
H ¢IHHCTBEHHOCTH NPAMOI.
npoxofAmei depes TOUKY
NpOCTPAHCTBA H IIepHeHTHKYIAPHOH
K II0CKOCTH. [INoCKoCTH H
NeplIeHIHKYIAPHBIC HM IpAMan

B MHOTOTPAHHHKAX.
IlepreBIHKYIAP H HAKIOHHAA.
IlocTpoeHHE NepHEHIHKYIAPA

H3 TOUKH Ha IPAMYIO.

TeopeMa o TpEX NepIeHIHKYIAPAX
(mpsamaa u oGpaTHAR).

AKTyanH3HpoBaTh GaKTEl H MeTOJIBI
ITAHAMETPHH, PelleBaHTHbIE TEMeE,
MIPOBOJHTE AHATIOTHH.
DopMyIHPOBATE ONIpeJeIeHH:
NepleHIHKYIIPHEIX IPAMBIX

B MIPOCTPAHCTBE; ONpe/leleH e NPAMOi,
NepleHIHKYIIPHOH K IITOCKOCTH.
JIOKAa3BIBATE: IEMMY

0 MepHeHIHKYIAPHOCTH JBYX
napalleIbHEX IPAMEIX K TpeThel
MIPAMOH; TeopeMEl O CBA3H MEXKIY
MapalleIbHOCTBIO0 MPAMBIX H HX
MeplneHHKYIIPHOCTEIO K IUNIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BEIPAKAIOM VIO
MIPH3HAK NepHIeHTHKYIAPHOCTH IPAMOi
H IUTOCKOCTH; TeopeMy

0 CYIIEeCTBOBAHHH H ¢JHHCTBEHHOCTH
NpAMOH, Ipoxoadmel Yepes JaHHYI0
TOUKY H IePIEeHIHKYIAPHOH K JaHHOH
IIOCKOCTH.

306paxaTe B3aHMHO
NepleHIHKYIApHEIE IPAMYIO




Yo MeKIY CKpENTHBaIOIMHMHCA
npAMEIMH. [ToHCK NepOeHIHKYIAPHEIX
MPAMEIX € IIOMOIIBIO
TepIeHIHKYIAPHEIX IIIIOCKOCTeH
OpToroHaIpHOE IPOSKTHPOBAHHE.
TTocTtpoernne ceueHnii kyda, IPH3IMEL,
TPaBHIBHOH MHPAMHEIEL ¢ IOMOIIBIY
OpPTOrOHAIBHOH IPOEKIIHH.
CHMMeTpHA B IPOCTPAHCTBE
OTHOCHTEIBHO IITOCKOCTH. [I10cKOCTH
CHMMETpPHH B MHOTOTPAHHHKAX.
IIpA3HAK NepHeHIHKYIPHOCTH
NpAMO# H IIOCKOCTH KaK ClIeICTBHE
cHMMeTpHHE. [IpaBHIBHEIE
MHOTOIrPaHHHKH

Pacaér paccToAHHH OT TOUKH

10 IIocKoCTH. CriocoOBlI OITYCTHTE
TepIeHIHKYIAPEl: CHMMETPHA, CIBHT
TOYKH 110 NTapaieIbHOH IpAMOH.
CIBHT 0 Hellapa/lIeTbHOH IpAMOi,
H3MeHEHHE PACcCTOAHHH

H IIIOCKOCTB.

DOopMyITHPOBaTh CBOHCTBO
nepneHIHKYIApa I0 OTHOMEHHIO

K IVIOCKOCTH.

ITomydate IpeacTaBICHAE O 3HAYCHHH
MepleHIHKYIApa 114 IpyTHX o0nacTel
HaykH ((hH3HKa, YHepreTHKA, Ta3epPHbIe
TeXHOIOTHH), B PealIbHOH KH3HH
(TeXHHKA, OKpYKaKmas 06CTaHOBKA).
JloKa3bIBaTE YTBEPAKACHHA, CBA3AHHBIE
C IIpOEKITHEH NPAMOH Ha IIIOCKOCTb,
HETIEPIEHTHKYAPHYIO K 3TOH MpPAMOH.
JloKa3bIBATE TEOPEMY O TPEX
NepIeHIHKYIIpax H TEOpeMY
0oGpaTHYIO TeopeMe O TPEX
nepneHIHKYIIpaX.

ITomywate npeacTaBIeHAS

06 OPTOrOHATPHOM TIPOEKTHPOBAHHH.
JIoKa3bIBATE TEOPEMY O IIPOSKITHH
TOYKH Ha IPAMYO.

Pemartp cTepeoMeTpHIeCKHE 3a0a4H,
CBA3AaHHEIE ¢ NePICHAHKYIAPHOCTEIO
IpAMOH H IIOCKOCTH.

Pemate npHKNIagHEIE 3a0a49H,
CBA3AaHHEBIE ¢ HAXOXKICHHEM
reoMeTPHYECKHX BETHIHH.

Pemath crepeoMeTpHYeCcKHe 3a/1a4H,
CBA3aHHBIE C IPHMEHEHHEM TeOpPEMBI
0 TPEX MEepreH/HKYIApaXx,
HaXO:KISHHEM PACCTOAHHI,
HOCTPOCHHEM MPOSKITHI.

CpaBHHBATH H AaHATTH3HPOBATh
YTBepKAeHH C MeIbI0 BEIABISHHT
JIOTHYECKH KOPPEKTHBIX H
HEKOPPEKTHEIX PacCyXKISHHI.
AHaTH3HPOBaTh H MOJETHPOBAaTh

Ha A3bIKe TEOMETPHH PeaIbHEIE
CHTYAIlHH, CBA3aHHBIE

C MepOeHIHKYTIPHOCTEIO IPAMOLT H
IUTOCKOCTH; HCCIEN0BATh TOCTPOSHHBIE
MOZENH, B TOM THCIE H

C HCIIONIB30BAHHEM allllapaTta anreOpEl

Vroer B PpacCTOAHHA
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TIoBTOpEHHE: YTOJI MEKAY MPAMBIMH
Ha IJIOCKOCTH, TPHTOHOMETPHA

B IPOH3BOIBHOM TPEYTOIBHHKE,
TeopeMa KOCHHYCOB.

TToBTOpPEHHE: YTOI MEKIY
CKPENTHBAMHMHCA NPAMBIMH

B IPOCTPAHCTBE. | eOMeTpHIECKHE
METO/IbI BEITHCIICHHA YTIa MEXKIY
NIPAMBIMH B MHOTOTDAHHHKAX.

AKTyanH3HpOBaTh (PAKTBI H METOIBI
IUIAHHMETPHH, PelIeBAHTHEIE TEMe,
OPOBOJHTE AHATOTHH.
DOpMYITHPOBATE OMNpeIeleHHe
NBYTPAHHOTO YITIA.

JToKa3bIBATh CBOHCTBO PaBEHCTBA BCEX
THHEHHBIX YII0B ABYTPAHHOTO YTTIa.
KnaccutHnupoBaTs IBYIpaHHEIE YIIIBL
B 3aBHCHMOCTH OT HX I'DATyCHO# Mep5bL




JByrpaHHsIH yroia. CBoHCTBO
MHHEHHEIX YTTI0B ABYTPAHHOTO yI7Ia.
[lepnieETHKYIAPHEIE IIIOCKOCTH.
CpolicTBa B3aHMHO IIepNEeHAHKYIAPHBIX
naockocTed. [IpH3HaK
MepIeH/IHKYIAPHOCTH MTOCKOCTEH;
Teo-peMa o NpAMoil nepecedeHnAd TBYX
III0CKOCTeH epleHIHKYLAPHEIX
TpeTheH MIOCKOCTH.

IIpAMoOYTONBHEIH TapaLIeNenHANIe I,
Ky0: H3MepeHH:A, cBoHCTBa
IPAMOYTOIBHOr O NTapaslIeleIuIIe ia.
Teopema 0 IHATOHAITH NPAMOYTOILHOTO
napaiielienHine/a H clie/IcTBHE U3 Hed.
CrepeoMeTpHUeCKHE H NIPHKIATHEIE
3a/1a9H, CBA3aHHEBIE CO B3aHMHBIM
paconoxeHHeM IPAMEIX H IIIOCKOCTH.
IToBTOpeHHE: CKpelTHBAIOMHECT
IpAMEle, TapalieIbHEIE ITOCKOCTH

B CTAHJAPTHBIX MHOTOTPAHHHKAX.
ITapa mapamneIpHBIX IIOCKOCTEH

Ha CKPEIHBAKIIHXCA IPAMBIX,
paccToAHHE MEKIY
CKPEITHBAOIMHMHCA IPAMBIMH

B IIPOCTBIX CHTYallHAX.

OnyckaHHe IeplIeHIHKYIAPOB,

DOpMYIHPOBATh ONpEIeTIeHHE B3aHMHO
MePIeHIHKYIAPHBIX IUIOCKOCTEH.
JloKa3pIBaTh TEOPEMY O IMPH3HAKE
MepIeHIHKYTAPHOCTH IBYX
IITOCKOCTeH.

DopMYITHPOBAThH CIE/ICTBHE

(|3 MpH3HAaKa) 0 NepHeH/THKYIAPHOCTH
IIOCKOCTH, KOTOpaA NepIeHIHKYIApHa
NIpAMOH, IO KOTOPOH IEepeceKarTca OBe
IUIOCKOCTH, 3TH IIJTOCKOCTAM.
JloKa3pIBaTh YTBEPKICHHA O €T0
CBOHCTBAX; TEOPEMY H CIIEICTBHE

H3 Heé 0 JJHArOHAIAX NPAMOYTOIBHOTO
napatielenamnena.

PemaTh cTepeoMeTpHIECKHE 3a0a4H,
CBA3AHHBIE C MIEPIEHIHKYIAPHOCTD
NPAMBIX H IUIOCKOCTEH, HCIOMb3YA
ITaHHMETPHYSCKHE (PAKTHI H METOIBL.
[IpoBOAHTH TOTHYECKH KOPPEKTHBIE
JOKa3aTelbHEIE PacCykIeHAA NPH
PeIIeHHH TeOMETPHIESCKHX 3a7ad,
CBA3AHHBIX C IIEPIEHIHKYIAPHOCTHIO
INIOCKOCTEH.

ABaTH3HPOBATh H MOJESITHPOBATH

Ha A3BIKE TEOMETPHH pPealbHbIe
CHTYaIlHH, CBA3aHHBIE

BEITHCICHHE PACCTOAHHH OT TOUKH
10 TOYKH; TIPAMOH; IIIOCKOCTH.
Brrancnerne paccTOAHHH MEKIY
CKPENTHBAIOIHMHCA OIPAMBIMH

C TIOMOTIIBIO TEPIeH THKY LA PHOH
IJIOCKOCTH.

TpéxrpaHHEIH YT 0/, HEpaBEHCTBA
U1 TPEXTPAHHEIX YTJIOB.

Teopema ITndaropa, TeopeMsl
KOCHHYCOB H CHHYCOB

IUIA TPEXTPAHHOTQ YI/Ia. DIEMEHTEL
chepudeckoll reoMeTpHH:
reofesHUYecKHe THHHH Ha 3eMie

¢ NepIeHIHKYILIPHOCTBIO IPAMBIX H
IIOCKOCTEH.

Hcenenosare NOCTPOEHHEIE MOJENH,
B TOM YHCIIE H C HCIIOIb30BaHHEM
ammapaTta anredpsl.

Pemiars NpHKIIAIHBIE 33/1a4H,
CBA3aHHBIE C HAXOKICHHEM
TeOMETPHYECKHX BeIHIHH

MHororpaHHHKH

CHcTeMaTH3allHA 3HaHHH!
MHOTOrpaHHHK H €0 37IeMeHTEHI.
Impamuna. Bagsl mapaMHE.
[TpaBumpHAA NHpPAMHAA.

IMpu3ma. [TpAaMas 0 HAKIIOHHAA
npu3Mel [IpaBHIBHAA NpH3MA.
[Tpamoii napanienenunen,
TIPAMOYTONBHEIH TMapaIeTenunes, Kyo.
Brmmyriieie MEOrOTpaHHHKH. TeopeMa
3iinepa. [IpaBHIBHEIE H
MOJIYyIIPABHIbHEIE MHOTOTPAHHHKH

Pa6oTath ¢ y1eOHHKOM: 3a1aBaTh
BOIPOCH, TeNaTh 3aMeTaHu,
KOMMeEHTapHH.

AHaTH3HPOBATh PENISHHE 3aJaqH.
PHcoBaTh BRIYKIBIE MHOTOIPAaHHHKH
C 3aJIaHHEIMH CBOHCTBAMH,
BOCCTaHABIHBATE OOIMHIE BHI
BBINYKIIOT0 MHOTOTPaHHHKA 10 TBYM
€T0 IPOSKITHAM.

Jloka3bIBaTh CBOHCTBA BBITYKJIOTO
MHOTOTPaHHHKA.

PucoBaTh BRIIYK/IbIE MHOTOIPAHHHKH




C pa3HoH 3HIIepOBOH XapaKTEPHCTHKOMH;
HCelle/JoBaTh BO3MOKHOCTH HOTydeHHA
pe3yiIbpTaTa IPH BapbHPOBAHHH JTaHHEIX.
Jloka3pIBaTh CBOHCTBA IIPABHIBHBIX
MHOT'OTpaHHHKOB. I[TaHHpOBaTH
NOCTPOEHHEe PAaBHIBHBIX
MHOT'OTPaHHHKOB Ha MOBEPXHOCTAX
IPYTHX IPaBHIBHBIX MHOIOIPAHHHKOB

BekTops! B IpocTpaHCTBE 12 TlonATHE BeKTOpa Ha MIIOCKOCTH AKTyaTH3HpPOBAaTh (HaKTHl H METOJIBI
H B IIPOCTPAHCTBE. IITAHHMETPHH, PEIeBAHTHEIE TEME,
CymMMa H pa3sHOCTh BEKTOPOB, [IPABHIIO MPOBOIHTE AHATOTHH.
napaiielenHneaa, YMHOKEHHE BekTopa | OnepHpoBaTh MOHATHAMH: BEKTOD
Ha THCII0, pa3lokeHHe BEeKTopa Ha IUTOCKOCTH H B IIPOCTPAHCTBE;
1o 0a3HCy TPEX BEKTOPOB, HE JIeXallHX | KOMIUIAaHApHBIE BEKTOPHL. [I[pHBOAHTE
B OOHOH IITTIOCKOCTH. MPHMEePEI PH3HIECKHX BEKTOPHEIX
CxrangpHOe IPOH3BE/IEHHE, BEJIHYHH.
BBITHCIECHHE YIIa MEKIY BEKTOpaMH (OcBaHBaTh IIpaBH/Ia BEIIOTHEHHA
B [IPOCTPaHCTBE. JeHCTBHH CIIOKEHHA H BEIYHTaHHA
IIpocrefimue 3axa4qH ¢ BeKTOpaMH BEKTOPOB. YMHOKEHHA BEKTOPa
Ha 9HCIIO.
Jloka3pIBaTh IpH3HAK KOMITIAaHAPHOCTH
TPEX BEKTOPOB.
JloKa3pIBaTh TEOPEMY O PA3I0KEeHHH
mroGoro BeKTopa 1Mo TPEM JTaHHEIM
HEKOMILTaHapPHBEIM BEKTOPaM
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IToBTOpeHHe, 0bo0menHHe
H CHCTEMAaTH3aIlHA 3HAHHH

OGobmaromiee MOBTOPEHHE IOHATHH
H METOJOB Kypca Te€OMeTPHH

10 xmacca, cHcTeMaTH3alHA 3HAHHH.
HcTopHa pa3sBHTHA CTEPEOMETPHH KaK
HaYKH H €€ poJb B Pa3BHTHH
COBPEMEHHBIX HH/KEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHH

Pemate cTepeoMeTpHIECKHE 3a1a9H
Ha JI0Ka3aTe/lbCcTBO MaTeMaTHUECKHX
OTHOIIEHHH, HaX0:KIeHHE
TeOMEeTPHIECKHAX BEIHIHH (ITHH,
YIII0B, miomageil, 00bEMOB).
Hcnons30BaTh OpH pemIeHAA
CTepeOMeTPHUECKHX 3a1ad
IUTAHEMETPHIECKHE (haKThl H METO/IBL.
IIpoBOIHTE TOTHYECKH KOPPEKTHEIE
IOKA3aTeNbHBIE PacCyKICHHA

[IPH peIeHAH CTePeOMEeTPHIECKHX H
MTaHAMETPHIECKHX 3a1ad.
CpaBHHBATh H aHATH3HPOBATH
peanbHbIE CHTYAIIHH H BBIABILATE
BO3MOKHOCTE €& MOJIETHPOBaHHA Ha
A3BIKE TEOMETPHH.

MoaeTHpoBaTs pealbHYI0 CHTYAITHIO
Ha A3BIKE TeOMETPHH H HCCIeI0BaTh
MOCTPOEHHBIE MOJIETH, B TOM UHCIE H
C HCIIONB30BAHHEM alllapaTa anreOpEl.
Hcnomp30BaTh KOMIBIOTEPHBIE
MIpOrpaMMBl IPH PeMeHHH 3a1ad.
[TonmydatTs OnpeacTaBlIeHHE O TEOMETPHH
KaK 0 pa3BHBaromeiica Hayke,
HCCIenyIOMEeR OKPYKAIOMIHA MHP,
CBA3aHHOH ¢ pealbHBIMH 00BEKTaMH,




noMoraromeii peliHTE pealbHElE
’KH3HCHHEIE CHTYAITHH O POTH
CTepeOMeTPHH B DA3BHTHH
COBpPeMeHHBIX HHKeHEPHEIX H
KOMIIBFOTEPHEIX TEXHOIOTHH.
CpaBHHBATh H aHATH3HPOBATH
YTBEPAISHHA C eI BHIABICHHA
MOTHYECKH KOPPEKTHEIX H
HEKOPPEKTHBIX pacCyXIeHHH.
HcceneqosaTh NOCTPOSHHBIE MOJEITH.
Hcnonks3oBaTh MHGPOBEIE PECYPCH

OBIIEE KOJIMYECTBO 102
YACOB I1O [TPOTPAMME
11 KTACC
Ha3zBanne KonuuectBo OCHOBHBIE BH]IBI IEATEIFHOCTH
OcHOBHOE COJePKaHHe
paszena (TeMsl) Kypca qacoB yHamuxces
AHaTHTHYeCKaA T€OMETPHA 15 TloBTOpEHHE: KOOPDAHHATHL BEKTOPA AKXTyanH3HPOBATh (DaKThl H METOIBI

Ha IUIOCKOCTH H B IPOCTPAHCTBE,
CKaIApHOE IIPOH3BEIEHHE BEKTOPOB,
BBIYHCIIEHHE YITIa MEXKIY BEKTOpaMH
B IPOCTPAHCTBE. Y paBHEHHE TIPAMOIT,
nmpoxoaAmeii depes JBe TOYKH.
‘VpaBHeHHE INIOCKOCTH, HOPMAJb,
YpaBHeHHe IUIOCKOCTH B OTpe3Kax.
BexkTopHOe npon3BeieHHe. JIHHeHEIE
HepaBeHCTBa, THHeHHOoe
TIPOT PAMMHPOBAHHE.

AHanHTHYeCcKHe MeToJEl pacu&ra
YTIa MEKTY OPAMBIMHA H TZIOCKOCTAMH
B MHOrorpaHHHKax. @opmyna
PAacCcTOAHHA OT TOYKH J0 IINIOCKOCTH
B KOOp/HHATaXx.

HaxoxneHHe pacCcTOAHHH OT TOUKH
JI0 IITOCKOCTH B Ky0e H MPaBHIbHOH
THpPaMHAE

ITAHHMETPHH, PelleBaHTHEIE TEMeE,
MPOBOJHTH aHAJOTHH.

CBOJIHTH NeHCTBHA ¢ BEKTOPaMH

K aHAIIOTHYHBIM JAeACTBHAM C HX
KOOpIHHATAMH.

BcnoMHHTE onpeeleEHe CKaTAPHOTO
YMHOKEeHHA H eT0 CBOicTBa.
BBEMHCTATE ¢ TOMOIMBI CKATAPHOTO
YMHOMKEHHA JJIHHEI BEKTOPOB, YIJIBI
MeJKY HHMH, YCTaHABIHBAaTh
[epleHJHKYLIPHOCTh BEKTOPOB.
BEIBOAHTE ypaBHEHHE TITOCKOCTH H
(dhopMyIy pacCTOAHHA OT TOYKH

110 ILTOCKOCTH.

Pemats 3ama4un, coderas
KOOPIHHATHBIA H BEKTOPHBIH METOIBIL.
ITpoBOAHTE JOTHYSCKH KOPPEKTHBIE
IoKa3aTeldbHBIE PACCYKICHHA

[IPH PEeIIeHHH IeOMEeTPHISCKHX 3a7ad
Ha IPHMEHEHHE BEKTOPHO-
KOOPAHHATHOI'O METOa.

AHamH3HPOBATh H MOJIETHPOBATh
Ha A3BIKE TEOMETPHH pealbHble
CHTYaITHH, CBA3aHHBIE BEKTOPAMH H
KOOpIHHATaMH.

HcenenoBaTh MOCTPOEHHBIE MOIENH,
B TOM 9HCIE H C HCIOIIb30BAHHEM
anmapaTa anareGpeL.

Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMEL.

3HaKOMHTBCA ¢ HCTOpHeH pa3BHTHA
MAaTeMaTHKH




IToBTOpeHHe, 0006meHHE 15 CedeHHA MHOTOTDAHHHKOB! CTpOHTE CeucHHA.

H CHCTEMAaTH3aIlHA 3HaHHH CTaHJapTHbIE MHOTOTPAHHHKH, METO Pemath cTepeoMeTpHISCKHE 3aTavH
CIIeJIOB, CTAH/aPTHBIE IIOCKOCTH, Ha J0Ka3aTelhCTBO MaTeMaTHIeCKHX
nepeceveHHs NPAMBIX H IIIOCKOCTeH. OTHOIIEHHH, HAXOKICHHE
TTapanaenbHbIE IPAMBIEC H ILIOCKOCTH: TeOMETPHIECKHX BeTTHIHH (ITHH.
napajieTbHbIe CEUEHHA, PacUET VIJI0B, IIomaaeii, 065EMOB).
OTHOTIIEHHH, YTIIBI MEKTY Hcmonb30BaTh MPH PEleHAH
CKPENTHBAKTITHMHCA TIPAMBIMH. CTepeoMeTPHUSCKHX 3a/1aT
TlepneHIUKYIAPHBIC OPAMEIS H ITAaHHEMETPHIEeCKHE (DAKTHl H METO/BI.
IIOCKOCTH: CTaHAapTHBIC Mapsl ITIpoBOHTH JTOTHISCKH KOPPEKTHBIE
NepHeHIHKYIAPHBIX INTOCKOCTEH H OKa3aTelbHbIE PACCYXKISHHA
MPSAMBIX, CHMMETPHH MIPH PelleHHH CTepeOMeTPHYECKHX
MHOIOIDaHHHKOB, TEOPEMa O TPEX 3amad.
neprneHgHKYIAPaX, BEITHCISHHSI JTHH CpaBHHBATh H aHATH3HPOBAThH

B MHOTOTPaHHHKAX. peanbHbIE CHTYAIlHH H BBIABIATD
TloBTopeHHe: MIOMAaIH BO3MOKHOCTh €€ MOJeTHPOBaHHA
MHOTOVTOTEHHKOB, (JOPMYITB Ha A3BIKE TeOMeTPHH.
JI74 TUI0mazeii, coobpakeHHAd MoenHpoBaTh PeallbHYK) CHTYAIHE)
og00HA. Ha A3BIKE F€OMETPHH H HCCIeI0BaTh
Tlmomanu ceueHHH MHOTOTPAaHHHKOB: MOCTPOSHHBIE MOJIETH, B TOM YHCIE H
IUIOIIAIH TOBEPXHOCTEH, pa3pe3anua ¢ HCMOIB30BAaHHEM aMIlapaTa aareOpbl.
Ha 9acTH, coo0pakeHHA Mogo0HA Hcnonp3o0BaTe KOMIBKOTEPHEIE
NPOTPaMMBEI TIPH PEIIeHHH 3a7ad
OG6BEM MHOTOTPaHHHKA 17 0065&M Terna. O0BEM IPAMOYTOIBHOTO Cso001HO OIIEpPHPOBATH NOHATHAMH:

napalelenanena. 3aiadn

o0 y1BoeHHH Ky0a, 0 KBajiparype
KyDa; 0 TPHCEKIIHH yTa.
CTepeoMeTpHUECKHE 3a/1a4H,
CBA3aHHBIE ¢ 00BEMOM
IPAMOYTOIBHOT O NapaUIeNIenHIena.
IIpuknagssle 3a0a4H, CBA3AHHEBIE

¢ BEIYHCTICHAEM 00BEMa
IpPAMOYTOJIBHOT O HapaLleNenHnena.
O0BEM NpAMOH NPH3MBL.
CTepeoMeTpHUECKHE 3a1a9H,
CBA3aHHBIE C BEITHCIIEHHEM 00BEMOB
IIpAMOH IIpH3MEL [IpHKIagHbBIE
3aJa9H, CBA3AHHEIE C 06BEMOM
IpPAMOH ITPH3MBL.

06BEM Tera, 06BEM IPAMOYTOIBHOTO
napallielenHnena.

@®opMyTHPORATH OCHOBHBIE CBOHCTBA
00BEMOB.

Jloxa3pIBaTh TeOpeMy 00 00BEME
NPAMOYTOIBHOTO IlapajlieIeN e A,
CIEJCTBHA H3 Heé.

PazpesaTs MHOTOIDaHHHKH,
TepeKIa/IbIBaTh YacTH.

Pemars crepeoMeTpHUIECKHE 3a1auH,
CBA3AHHBIE C BEIYHCICHHEM 00BEMa
NPAMOYTOIBHOTO ITapajlieIeNIHIIE A,
TIPH3MEIL.

CpaBHHBaTh H aHATH3HPOBATh
YTBEPIKEHHA C 1IeJIbI0 BHIABIIEHHA

Brranciaenne o0bEMOB Tel

€ TIOMOTIBI0 ONpe/IeéHHOTO
HHTerpana. O0bEM HAKITOHHOH
[IPH3MBI, THPAMHBI.

®opmyna 00bEéMa THPaMHIEI.
OtHOmeHHe 00bEMOB THPAMHI

¢ OOIMHM YTIOM.
CTepeoMeTpHUIECKHE 3aTa9H,
CBA3AaHHEBIE ¢ 00bEMaMH HAKIOHHOH
TIPH3MBI, THPAMH/IHI.

[IpuxianHbIe 3a0a49H IO TeMe
«O0BEMEI TE», CBA3aHHEIE ¢ 00BEMOM
HAKJIOHHOH IPH3MBI, THPaMHBL
IIpumeHeHHe 06BEMOB. BEITHCICHHE
PaccTOAHHA J0 IIIOCKOCTH

TOTHYECKH KOPPEeKTHBIX H
HEKOPPEKTHBIX PACCYKASHHH.
AHaTH3HPOBATh H MOJIETHPOBATh

Ha A3BIKE TEOMETPHH peallbHEBIE
CHTYaIlHH, CBA3aHHBIE C 00BEMOM
MPAMOYTOIBHOI O TTapalIeIeIHIIENA,
MIPH3MBI, THPAMHIBL.

IccnenoBaTe NOCTPOSHHEIE MOJRIH,
B TOM YHCJIe H C HCIIOJIb30BaHHEM
anmapata aaredpsl.

BrIBoOHTE 0CHOBHYH HHTErPATbHYIO
(bopMyTy IA BEIMHCISHHA 06BEMOB
Tel.

JlokaseiBaTh TeopeMy 00 00BEMe
HAaKJIOHHOH IIPH3MEI Ha IIpHMepe
TPeYrOJIbHOH IPH3MEL H

U1 IPOH3BOJILHOH MPH3MBIL.
JlokaseiBaTe TeopeMy: 00 00bEMe
MHpPaMHJIBL, QOPMYyTHPOBATh CASACTBHA
H3 Hee: 006€M yceuEHHOH MHPAMHIEL.
BEIBOIHTE (hOPMYITY A4 BEITHCICHHA
00BEMOB yceuEHHOH MHPAMHIBEL




Tena BpalmenHa

[IunaHApHYecKad IOBEPXHOCTE,
o0pa3yrompe NHIHAIPHIecKoH
HOBEPXHOCTH.

CBoGOJHO OIIEPHPOBATh IOHATHAMH:
IHTHHIPHYECKAA I0BePXHOCTE,
maIHEAP. M3ydaTh cioco0sl

[amaaap. TIpaMoii kpyroBoi
OHIHHAD. [TToMans TOBepXHOCTH
MHITHH/IpA.

KonHUecKad TOBEPXHOCTE,
06pa3yomHee KOHHIeCKOH
noeepxHocTH. KoHyc. CeueHHE KOHYCA
IIOCKOCTBEO, Mapa/lielbHoH
MJIOCKOCTH OCHOBAHHA. Y cedEHHBIH
KOHYC. [300paxkeHne KOHYCOB H
yCeuEHHBIX KOHYCOB.

ITnomanas GoKOBOH MOBEPXHOCTH H
HOTHOH ITOBEPXHOCTH KOHYCA.
CrepeoMeTpHYeCKHe 3a1aTH

Ha /I0Ka3aTelbCTBO H BRITHCIEHHE,
HDOCTPOCHHEM CeUeHHH ITHIHHIPa,
KOHYca.

IIpuki1agHEle 3a0a9H, CBA3AHHBIE

C IHTHHIPOM.

Cdepa u map.

IMepeceuenne cdepsl H nrapa

¢ wiockocThio. KacaHHe mapa i
cdeps! mIockocThI0. BHI H
A300pakeHHe Mmapa.

VpaBuenne cheprl. [Inomans cdepr! 0
e€ vacTeil.

Cummerpas cdepsl H mapa.

oIydeHHA MHTHHIPHIeCKOH
MOBEPXHOCTH, IIHIHH/PA.
306pakaTh MHTHHAD H €70 CedeHHA
MIOCKOCTBIO.

CB00OIHO ONIEPHPOBATH MOHATHAMH:
KOHHYeCKadA I0BEPXHOCTh, KOHYC,
yCea&HHEIH KoHyc. I3y9aTs crmocosh
TmoTy4eHHA KOHAIecKoH MOBEPXHOCTH,
KOHYca.

M306pakaTh KOHYC H €0 CeIeHHA
MIO0CKOCTEI0, IPOXOIAMmEeH depes ock,
H IUIOCKOCTBIO, NIepNeHAHK Y/ IAPHOH

K OCH.

BrIBOIHTE QOPMYITBI 1714 BEITHCISHHA
60KoBOiT H MOTHO MOBEPXHOCTEH Tel
BpameHHA. Pemats
cTepeoMeTpHUECKHE 3aJauH, CBA3aHHEIE
C TelaMH BpallleHHA, HaXO0kKIeHHEM
miomaan 6okoBOH H MOTHOH
MOBEPXHOCTH, NIOCTPOSHHEM CedeHHIT.
Ilcnonp3oBaTe OpPH PEIeHAH 3a7a1
IUTAaHAMETPHYeCKHE (PaKTHl H METOEL
CpaBHHBATh H aHATH3HPOBATh
YTBep:KIeHHs C IIeIbl0 BELABIEHHS
JOTHYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PacCykIeHHH.

CTepeoMeTpHYECKHE 3aaTH

Ha JOKA3aTeIbCTBO H BEITHCICHHE,
CBA3aHHEIE cO chepoil H mapom,
MIOCTPOESHHEM HX CEUeHHI
IIOCKOCTBIO.

TIpuknagHble 3a1a4qH, CBA3aHHbIE
c0 cepoH H mapoM.

TloBTOpEeHHE: OKPYKHOCTE

Ha [JIOCKOCTH. BEMMHCICHHA

B OKPY:KHOCTH, CTaHAAapTHEIE
Mog00HA.

PaznauHble KOMOHHAITHA Tl
BpamIeHHA H MHOIOTPAHHHKOB.
3amagn mo Teme «Tema H MOBEPXHOCTH
BpameHHA»

AHaTH3HPOBATh H MOJEIHPOBATH

Ha A3BIKE TEOMETPHH pealbHbIe
CHTYAIlHH, CBA3aHHEIE ¢ KOHYCOM

H IHIHHAPOM.

HMceneqoBaTh MOCTPOSHHEIE MOJIETH,

B TOM YHCJIE H C HCIIOIb30BaHHEM
ammapaTa anre6pal

AKTyanH3HpPOBATH (JAKTEI H METO/IBI
IIAHHMETPHH, PeIeBaHTHEIE TEME,
MIPOBOAHTE AHATIOTHH.

CBOGOAHO ONEPHPOBATH TOHATHAMH:
cepa B map, neHTp, pagHyC, THAMETP
cepHl H mapa.

HceneoBaTh B3aHMHOE PACIONOKEHHE
cthephl H MITOCKOCTH.

DOpMYITHPOBATH ONPEEIeHHE
KacaTelbHOl IIOCKOCTH K chepe.
JIOKa3EIBATH TEOPEMBL O CBOHCTBE H
MpH3HAKe KacaTelbHOH IIOCKOCTH.
BEIBOAHTE HOPMYIY 1714 BEIMHCICHHA
mIomaa cdepsl yepes paguyc chepsr.
Pemath cTepeoMeTpHIECKHE 3a/1auH,
CBA3aHHEIE cO chepol U mapoM,
HaX0’KIeHHeM IUTomans cheps H eé
gacTeH, IOCTPOCHHEM cedeHHH cdepr
H mapa.




AHanH3HPOBATH H MOJIETHPOBATH

Ha A3bIKE TeOMETPHH pealbHbIe
CHTYAllHH, CBA3aHHEIE C IapOM H
cepoii.

Pemare npoctele 3a1a4H, B KOTOPBIX
GHTYPHPYIOT KOMOHHAITHH Tel
BpaleHHA H MHOTOIPAHHHKOB.
Hcnonp3oBaTs OpH pelIcHAH 3a7ad,
CBA3AHHEIX cO cepol H mapoM,
NITaHHMeTpHIecKHe (haKTHl H MeTOJBL.
Pemats cTepeomerpHIecKkHe 3a1auH,
CBA3aHHEIE C TelaMH BpaleHHA,
TOoCTPOEHHEM ceueHHil Tel BpalmeHHA,
¢ KOMOHHAIHAMH TeI BPalleHHA H
MHOTOIDAHHHKOB.

TIpoBOIHTE TOTHYECKH KOPPEeKTHRIE
JOKa3aTelbHbIE pacCyXKIeHHA

IIPH pelleHHH TeOMeTPHIEeCKHX 3a1ad,
CBA3AHHBIX C NIEPIEHIHKYIAPHOCTEIO
IIOCKOCTEH.

AHanH3HPOBATH H MOJIeNHPOBATE Ha
A3BIKE TeOMETPHH PealbHEIe CHTYAIHH,
CBA3aHHBIE C MHOTOTPAHHHKAMH.
HccnenoBats mOCTpOSHHBIE MOAETH,
B TOM 9HCIE H ¢ HCIIONb30BaHHEM
anmapara aare0phl

ITnoman\ moBepXHOCTH
H 06BEMBL KPYTIIBIX TET

O0séM nuaHHEapa. Teopema

06 00BEMe IPAMOTO THIHHAPA.
ITnomamgn 60KOBOH H IMOTHOH
MIOBEPXHOCTH ITHIHHIPA.
BrrauciacHHe 06BEMOB TET

¢ IOMOMIBIO ONpPeNenEHHOTO
HHTerpana. O6BEM KoHYCa.

ITnomamn G0KOBOH H IMOTHOH
MOBEPXHOCTH KOHYCA.
CTepeoMeTpHUSCKHE 3aJaTH,
CBA3aHHBIE C BEITHCICHHEM 00BEMOB
IHIHHApPA, KOHYyCa.

IIpuxTagasle 3agadd mo TeMe «O0BEMEL
H IUTOIIAIH IOBEPXHOCTEH Tell.
O0BEM Imapa H IMAapOBOT0 CEKTOPA.
Teopema 06 06béMe mapa. ILomans
cepsl.

CTepeoMeTpPHUSCKHE 3aJaTH,
CBA3aHHBIE C BEITHCICHHEM 00BEMOB
mapa, MapoBOro CErMeHTa, MapoBOTO
CeKTopa.

TIpuKnagHEIe 3a0aqd 0O TEMe
«OOBEMEI TEI». CBA3AHHEIS

¢ 06BEMOM IMapa H MIOMAIBE0 cheph.
COOTHOIIEHHA MEKIY IUTOINAIAMH
TMOBEPXHOCTEH H 00BEMaMH MOT00HEIX

CB00OIHO ONEPHPOBATH MOHATHAMH:
00BEM Tela, IUIoMAab NOBEPXHOCTH.
@opMyIHPOBaTh OCHOBHBIE CBOHCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMEL: 00 00BEME
nHIHHEApa; 00 00BEMe KoHYCa.
BeIBoHTE (hOPMYTEI 171 BEITHCIEHHA
00BEMa yceUEHHOTO KOHYCA.
HccnenoBaTe MOCTPOEHHBIE MOIETH,

B TOM UHCJIE H € HCIIOIb30BaHHEM
anmapara aareOpel.

3HaTh BO3MOKHOCTH PEMIEHHA 3a1aT
Ha [IOCTPOEHHE ITHPKYJIEM H THHEHKOH,
0 KIaCcCHYECKHX Hepa3pellHMBIX
3ajadax.

CB0oOOIHO ONEPHPOBATH MOHATHAMH:
[MapoBOH CEIrMEHT, MapoBOH CIIOH,
[MapoBOH CEKTOP, OCHOBAHHE H BBICOTA
CErMeHTa, OCHOBAHHE H BBICOTA
[apoBOT0 CIIOA.

BEIBOTHTE (hOPMYTIEI I HAXOKICHHA
00BEMOB IIAPOBOT0O CETMEHTA,
IIapoBOr0 CeKTopa, MIomant chepsl.
Jloka3sIBaTh TeopeMy 00 00BEMe mapa.
Pemate cTrepeoMeTpHIeCKHE 3a0aqH,
CBA3aHHBIE ¢ 00BEMOM MMapa, MapoBoro




Tell.

TTogo0HEIE TEIa B IPOCTPAHCTBE.
smenerHe 00bEMa IPH OJO0HH.
CTepeoMeTpHUECKHE 3a1a9H,
CBA3aHHBIE C BEITHCIIEHHEM 00BEMOB
TEI H ILI0Ma/ied NoBepXHoCcTeH

CETrMeHTa, MIapOBOT0 CEKTOopa,
MIIOMABI0 CEPEL.

CpaBHHBAaTh H aHATH3HPOBAaTh
YTBEPKISHHA C IIeTIbI0 BEIABICHHA
JTOrHYeCKH KOPPEKTHBIX H
HEKOPPEKTHBIX PacCykIeHHH.
AHaIH3HPOBATh H MOJEIHPOBATh

Ha A3BIKE TEOMETPHH pealbHBIE
CHTYAIlHH, CBA3aHHEIE C 00BEMOM
Imapa, MapoBOr0 CErMeHTa, IapoBOro
CerMeHTa, IUTOIANBI0 Chephl.
CB0OOJHO OIEPHPOBATH MOHATHEM:
mono0HBIe Tella B IPOCTPAHCTBE.
BEACTIATE 00BEMBEI TE ¢ MOMOIMBI
OMpeIenéHHOr0 HHTETpala.

Pemath cTepeoMeTpHIECKHE 3aTadH,
CBSI3aHHEIE C COOTHOMEHHAMH MeEXIY
IUTIOMAAAMH OBEPXHOCTEH H
00BEMAMH OJ00HBIX Tell.
TIpoBOAHTE NOTHYECKH KOPPEKTHBIE
JOKa3aTelIbHBIE PAcCYKASHHA

IIPH pelIeHHH TeOMeTPHISCKHX 3a/a1.
CBA3AHHEIX C BEIIHCIICHHEM 00BEMOB
TeJ C MOMOIIBI0 OnpeelEHHOr0
HHTErpaja, HaXOXIeHHEM
COOTHOIMEHHA MeXTy TLIOMaIAMH

nosepxHoCcTeH H 06bEMaMH NOTOOHEIX
Tell.

AHATH3HPOBATEH H MOJ@THPOBATE

Ha A3EIKE TEOMETPHH pealbHbIe
CHTYallHH, CBA3AaHHBIE C 00BEMAMH H
MOBEPXHOCTAMH TET,

HA I0Ka3aTeIbCTBO H Ha HaXOXKIeHHE
reoMeTpHYECKHX BeTTHIHH

JBH:KeHHA

h

JIBH:KeHAA NpocTpaHCTBa.
Otobpaxenus. /I BHKEHHEA H
paBeHcTBO HETYp. O6mHEE CBOHCTBA
NBHKCHHH. BHIBI TBHKCHHI:
[apalieIbHBIH IepeHoc, NeHTpaIbHad
CHMMETPHA, 3epKaIbHaA CHMMETPHA,
[IOBOPOT BOKPYT IPAMOii.
TIpeo6pa3osanus nogo6ua. I[TpaMas u
ctepa Ditnepa.

['eoMeTpHUECKHE 3a0a9H

Ha pHMeHeHHe NBHKECHHA

[IpHMeHATH IIPaBH/IA BEIIOTHEHHS
NEHCTBHI CIIOKEHHA H BRIYHTAHHA
BEKTOPOB, YMHOKEHHA BEKTOpa

Ha JHCIIO NIPH pelIeHHH 3a1ad.
HaxoauTs KOOPAHHATHI BEKTOPA

B JaHHOM 0a3HCe H CTPOHTH BEKTOP
IO ero KOOpIHHATAM.

BcnoMHHTE onpe/ienenHe CKaTapHOTO
YMHOKEHHA H €r0 CBOHCTBA.
BBMHCIATE ¢ MOMOMIBIO CKATLAPHOTO
YMHOKEHHA ITHHBl BEKTOPOB, YIJIBI
MKy HHMH, YCTaHaBIHBATh
MEePIEHAHKYIAPHOCTh BEKTOPOB.
AHaTH3HPOBATh H MOJIETHPOBATE

Ha fA3BIKE TEOMETPHH peajibHbIe
CHTYaIlHH, CBA3AHHBIE C QH3MIECKAMHA
BEKTOPHBIMH BETHYHHAMH.




Hcnone3osaTs IIPH PEIIEHHH 3aad.,
CBA3aHHBIX C BEKTOPAMH

B IIPOCTPAHCTBe, [IIaHHMeTPHYeCKHe
(haKTHl H METOJTHL.

CBo0OZHO ONepHPOBATE NOHATHAMH:
oToOpaxkeHHe IPOoCTPaHCTBA Ha ceds,
JIBHKE€HHE POCTPAHCTBA;
IeHTpaIbHasA, OCeBasd H 3epKa/lbHadA
CHMMETPHH, IIapajljlelIbHbIH NepeHoc;
PaBeHCTBO H nomobue QUryp.
JloKka3pIBaTh YTBEPKIEHHA O TOM, 9TO
LeHTpaIbHad, 0ceBasd H 3epKaIbHAA
CHMMETPHH, IlapajlilelIbHbIH NepeHoc
ABIAKTCA JBHAKCHHAMH. BRINOIHATE
npeoGpa30BaHHA NOJ00HA.
OnepHpoBaTh NOHATHAMH: IpAMasi H
cihepa Ditnepa.

PemaTtes reomerpHuecKkHe 3a1a9H

C HCIIO/Ib30BAaHHEM JBHKCHHH.
Icnonp30Batre MpH pellleHHH 3a7ad
JBHKE€HHS [IPOCTPAHCTBA H HX
CBOHCTBa

IloBTOpeHHE, 0000meRAE
H CHCTeMaTH3alHA 3HaHHH

Obobmaromee NOBTOPEHHE NOHATHH H
MeTOIOB Kypca Te€OMEeTPHH
10-11 xmaccoB, CHCTEMaTH3aIHA

Pemars CTEPCOMETPHYICCKHE 3aJa'TH
Ha JOKa3aTeIbCTBO MaTECMaTHYCCKHX
OTHOIIEHHI, HaX0OXKIeHHE

3HAHHI.

HcTopHs pa3BHTHA CTepeOMeTPHH Kak
HaVKH H € POJIb B Pa3BHTHH
COBPeMeHHEIX HHKeHepHBIX H
KOMIIBIOTEPHBIX TEXHOIOTHE

reoMeTpHYecKHX BelTHYHH (JUTHH,
VI7I0B, ITomanei, 005EMOB).
cnionp30BaTh IpH PElIeHHAH
cTepeoMeTpPHIeCKHX 3a1a4
IIaHAMeTpHYeckHe (PaKThl

H METOJEL

ITpoBOIHTE TOTHYECKH KOPPeKTHEIe
JOKa3aTelbHEIe PACCYXKISHHA

[IPH pellleHHH cTepeoMeTPHIecKHX
H IIaHHMETPHYECKHX 3a1a4.
CpaBHHBATL H AaHATH3HPOBATE
pealbHEIE CHTYAIIHH H BELABIATE
BO3MOKHOCTE e& MOJeTHPOBAHHI

HA A3BIKE TeOMETPHH.
MoenrHpoBaTh pealbHYI0 CHTYAITHIO
HAa A3BIKe TeOMETPHH H HCCTIeJ0BATh
IIOCTpOSHHEIE MOJEH, B TOM JHCTe
H C HCIONB30BaHHEM alllapara
anreGpEL.

Henonp30BaTh KOMIBIOTEPHEIE
IPOrPaMMEI TIPH PelIeHHH 3a1a4.
ITomy4aTsk IpeAcTaBIeEHe 0 TeOMeTpHH
Kak 0 pa3sBHBawINeHca HayKe,
HCCIeOVIoMeH OKpYyKarImHil MHD,
CBA3AHHOM C peaTbHBIMH 0GBeKTaMH,
IoMOTaroMIeH PenHTh pealbHble

HKH3HCHHBIC CHTYAIlHH O DOIH
CTCPCOMCTPHH B PA3BHTHH
COBPEMCEHHBIX HHKCHEPDHBIX H
KOMIIBHOTEPHBIX TEXHOIIOTHH

OBIIEE KOJIMYECTBO
TACOB IIO ITPOTPAMME




Pabouas nporpamma
y4eOHOro Kypca «BeposiTHOCTh M CTATHCTHKA
INOACHHTEJIBHAA JAITHCKA

VuebHBI Kypc «BepoATHOCTE H CTAaTHCTHKa» YIIYOIEHHOIO YPOBHA ABIAETCA
MpoJOoKeHHEM H pa3sBHTHEM OJHOHMEHHOT0 y4eOHOro Kypca YriayOIEHHOTO YpPOBHA
Ha YpoBHe cpemHero obmero oOpa3oBaHHA. VYueOHBIH Kypc MpeaHa3HaueH
i GOPpMHPOBAHHA ¥ 00YIAOIIHXCA CTATHCTHYECKOH KYIbTYPBl H MOHHMAaHHA POJIH
TEOPHH BEPOATHOCTEH Kak MaTeMaTHYECKOI0 HHCTPYMEHTa A H3YYEeHHA CIydaHHBIX
COOBITHH, BEITHYHH H IpomeccoB. [IpH H3yUYeHHH Kypca oOoramaroTcs MpecTaBIecHHA
00 yJarmuxcsa 0 MeToJaX HCCIeJ0OBaHHA H3MEeHYHBOTO MHpa. pa3BHBaeTCA MOHHMAaHHE
3HATAMOCTH H OONIHOCTH MaTeMaTHUYeCKHX MeTO[0B NO3HaHHA KaK HeoTheMIIeMOH
JacTH COBPEMEHHOI0 €CTECTBEHHO-HAYIHOT O MHPOBO33DEHHA.

Coxepxanne yueOHOI0O Kypca HallpPaBJICHO Ha 3aKpEIUICHHE 3HAHHH, NOIYYEeHHBIX
IPH H3YYEeHHH Kypca Ha YpPOBHE OCHOBHOro oOmero o0Opa3oBaHHA, H Ha pa3sBHTHE
MPEACTABICHHI O CIyYaiHBIX BEIHYHHAX H B3aHMOCBA3AX MEKIY HHMH Ha BakKHBIX
NpHMepax, CHKETHl KOTOPHIX MOYEPNHYTHI H3 OKpYKalwIero MHpa. B pesyibraTe
y ofydaromuxcd  O0MKHO cQopMHpoOBaThcA  INpeACcTaBIeHHe o0  HamOolee
YIOTPEOHTEIPHBIX H O0MHX MaTeMaTHYECKHX MOJIETAX, HCIOIb3YEMBIX T4 OMHCAHHA
AHTPOIIOMETPHUECKHX H JAeMorpapHIeCKHX BETHUYHH, NTOTPEMTHOCTeH B pa3THIHBIE poa
H3MEPEHHAX, IHTEIBHOCTH O€30TKa3sHOH paloTel TEXHHYECKHX  YCTPOHCTB,
XapaKTE€PHCTHK MaCCOBBIX ABICHHI H IpolleccoB B o0mecTBe. YueOHBIH Kypc ABIACTCA
0a30ff 14 OCBOGHHA BEPOATHOCTHO-CTATHCTHUECKHX METOA0B, He0OXOIHMBIX
CIIENMHAIHCTAaM HE TOIbKO HH)KEHEDHBIX CIelNHAIbHOCTeH, HO TaKKe COMHAIBHBIX H
ICHXOJOTHYECKHX, IOCKOJIbKY COBpeMeHHEIE OOIIeCTBEHHBIe HAVKH B 3HAUHTEIbHOH
Mepe HCIIOAB3VIOT alllapaT aHalIH3a OONBIIHX JaHHBEIX. [[eHTpalbHYIO YacThk yieOHOro
Kypca 3aHHMaeT 0OCYyKJeHHE 3aKoHa OONBIMHX YHCeT — (PyHJaMeHTAIbHOTO 3aKOHa
IPHPOIEL, HMEIOIIEro MaTeMaTHIeCKYI0 (popMaTH3allHIo.

B cooTBeTCTBHH ¢ VyKa3aHHBIMH IeIAMH B CIPYKType Yy4ueOHOro Kypca
«BepoATHOCTE H CTaTHCTHKa» Ha YIUIYyOJIEHHOM YPOBHE BBIJASIEHBI OCHOBHBIE
coaep/kaTelnbHble THHHH: «CiIydaiHble COOBITHA H BepPOATHOCTH» H «CiaydaHHBIE
BEJIHYHHEI H 3aK0H OONBINHX YHCE.

IToMHMO OCHOBHBIX IHHHH B yueOHBIH Kypc BKIFYEHBI 3J1€MEHThl TEOPHH rpadoB
H TEOPHH MHOKECTB, HeoOXOQHMBIE /11 MOJHOIEHHOIO OCBOSHHA MaTepHala JaHHOIO
yueOHOro Kypca H CMeXKHBIX MaTeMaTHUeCKHX y1eOHBIX KYpPCOB.

Copepxanne MHHHH «CaydafHBEIE COOBITHA H BEPOATHOCTH» CIVAHT OCHOBOH
mid  (QopMHpOBaHHA TMpeACTaBISHHH O pacmpelelleHHH BEPOATHOCTEH MekKIy
3HAUEHHAMH CIyJaldHBIX BeITHYHH. BakHyI0 dacTh B 3TOH coOJiepKaTelbHOH ITHHHH
3aHHMaeT H3YIeHHE reoMeTpHIecKoro H OHHOMHAIBHOTO pacupeeleHHH H 3HaKOMCTBO
C HX HEIIPEPBIBHBIMH aHA/IOTaMH — IIOKa3aTeIbHBIM H HOPMaJIbHBIM pacllpelcIcHHAMH.



Temsl, cBA3aHHBIE C  HENOPEPBIBHBIMH  CIy4aHHBIMH  BeIHYHHAMH H
paclpeneneHHAMH, aKIEHTHPYIOT BHHMaHHe 00yJalONIHXCA Ha ONHCAaHHH H H3YYeHHH
CIydaHHBIX ABICHHH C IIOMOIIBK HENpephlBHEIX (yHKNHE. OCHOBHOE BHHMAaHHE
yIelndeTca IoKa3aTeIbHOMY H HOPMalIBHOMY pacIlpeeIcHHAM.

B yueOHOM Kypce mpeaycMaTpHBaeTCA 03HAKOMHTEIbHOE H3YUSHHE CBA3H MEKIY
cIydaHHBIMH BeIHYHHAMH H OINHCAaHHE 3TOH CBA3H ¢ NoMombH Ko3(dHIHEHTa
KOPPEIAIIHH H €ro BEIOOPOYHOr0 aHaaora. ITH 3JIEMEHTHI COASPKaHHA Pa3BHBAIOT TEMY
«JIlmarpaMMBl pacCce€HBaHHA». H3YIEHHYI0 Ha YPOBHE OCHOBHOIr0 00mero o0pa3oBaHHA.
H BO MHOTOM OIHPAOTCA Ha CBE/IEHHA H3 KYPCOB anredpsl H TeOMeTPHH.

Emé oauH 37IeMeHT cojiep:KaHHA, KOTOPBIH mpefiaraerci Ha 03HAKOMHTEIbHOM
YPOBHE — IIOCIENOBATEIbHOCTh CIyJaHHBIX HE3aBHCHMBIX COOBITHIH. HaCTyHAKIMIHX
B €QHHHIY BpeMeHH. O3HakOMJIEHHE C paclpe/elieHHeM BepOATHOCTeH KOIHYECTBa
TaKHX COOBITHH HOCHT Pa3BHBAKIIHH XapaKTep H ABIAETCA aKTYaJIbHBIM ITA OYAVIITHX
a0HTYpHEHTOB,  MOCTYNANIIHX Ha  yucOHBIE  CHOENHATBHOCTH.  CBA3aHHEIE
¢ 00mecTBeHHBIMH HayKaMH. TICHXOIOTHeH H yIIpaBIeHHEM.

Ha usyueHne ydeOHoro kypca «BepoATHOCThP H CTATHCTHKa» Ha YIIYOICHHOM
ypoBHE oTBOOHTCA 08 "acom: B 10 kmacce — 34 gaca (1 gac B Hegemro), B 11 Kmacce —
34 yaca (1 gac B HeIEIO).

COJEPKAHHE OBYUYEHHA
10 KJIACC

I'pa, cea3HBIH rpad. myTH B rpade: MHKIE H HenH. CTeneHb (BaJIeHTHOCTH)
BepITHHEL. [ padsl Ha mIocKoCTH. JlepeBba.

CroydaifHple SKCHEPHMEHTHI (ONBITBI) H CIydaiiHble COOBITHA. DIeMeHTapHbIe
coOpiTHA (HCXOAbl). BepoATHOCTP ciIydaiHOro coOBITHA. BIH30CTP YacTOTEL H
BEPOATHOCTH COOBITHH. CiIydaiiHBIE OIBITEI C PAaBHOBO3MOXKHBIMH 3IeMEHTapHBIMH
COOBITHAMH.

OnepanfHH Hag COOBITHAMH: MepeceueHHe, 0o0beIHHEHHE., IPOTHBOIIOIOKHEIS
cobnITHA. JIHarpaMmel Dinepa. @opMyna cIoKeHHA BEPOATHOCTEHH.

VcIopHad BEPOATHOCTE. Y MHOKEHHE BEPOATHOCTEH. JlepeBo ciIydaiHOIO
skcnepuMenTa. Dopmyna momHOH BepoATHocTH. ©opmyna baiieca. HesaBHcHMEIE
COOBITHA.

bHHapHBIH CIyIadHBIH ONBIT (HCOBITAaHHE), yCIeX H Heyldada. He3aBHCHMEIE
HenelTaHHA. CepHA He3aBHCHMBIX HCIBITAHHH 10 MepBOro ycmexa. [lepecTaHOBKH H
tdaxTopuam Yuncno couetanuii. TpeyroasHuk [Tackana. @opmyna 6uHOMa Her0TOHA.

CepHa He3aBHCHMBIX HcIObITaHHH bepHymmd. CaydaiiHpii BEIOOpP H3 KOHEUHOMH
COBOKYIIHOCTH.

Crny4yaliHad BeTHYHHA. PacnipeneieHue BepoATHOCTEH. [[HarpaMMa pacnpee/IcHHA.
Onepansud Hajg clIydadHBIMH BeIHYHHAMH. bHHapHadA ciydaiiHad BeIHYHHA. [[pHMepEl
pacupeaeneHHH, B TOM YHCIIE FreoMeTpHIeCKoe H OHHOMHAIBHOE.



11 KJIACC

CoBMecTHOE paclpe/lelIeHHe IBYX CIydaiHbIX BEIHYHH. HesaBHCHMBIE cTydaiHBIE
BETHUHHEL

MareMaTHUECKOe OKHIAHHE CIydaiHOH BeIHYHHH (pacmpenencHuA). [IpHMepsl
NpHMEHEHHA MaTEeMaTHIeCKOTO OKH/aHHA (CTpaxoBaHHE, HoTeped). MaTemaTHUecKoe
oKHIaHHe OHHapHOH coydJaffHOH BelIHUHHBEL. MaTeMaTHUYECKOE OKHIAHHE CYMMEI
CIyJaHHBIX BeTHIHH. MaTeMaTHUYeCcKOe 0'KHIaHHE TeOMETPHIECKOr0 H OHHOMHAIBHOTO
pacmpeaeneHri.

JlacniepcHA H cTaHAapTHOE OTKIOHEHHE cIydailHOH BeTHYHHHI (pacmpeleleHH:).
Iucnepcua OHHapHOH  cIy4aiiHOH  BeIHYHHBL. MaTeMaTHUeCKOoe  OXKHIaHHeE
IIPOH3BENEHHA H JHCIEPCHA CYMMBI HE3aBHCHMBIX CIy4YaHHBIX BeIHYHH. /[HCTIepcHA H
CTaHapTHOE OTK/IOHeHHe OHHOMHAIBHOTO paclpeieleHAA. J[HCIIEPCHA H CTaHIapTHOE
OTKJIOHEHHE T€OMEeTPHYECKOI'0 paclpeIeleHH.

HepaBeHcTBo YeOmméBa. Teopema UYeOwpmmépa. Teopema beprymin. 3akoH
OonpmHAX 9Hceld. BribopodHslil MeTo[ HccleqoBaHHH. BrIGOpoUHBIE XapaKTepPHCTHKH.
OneHHBaHHE BEPOATHOCTH COOBITHA IO BBIOOPOYHBIM JaHHBIM. [IpoBepKa MpoCcTeHIIHX
THIIOTE3 € MOMOIIBI H3YIEHHBIX paclpeleIeHHH.

HenpepeiBabple  ciy4daiiHble BelnHYHHBL. [[paMepsl. @OYHKIHA IUIOTHOCTH
BEPOATHOCTH pacIpelcicHHA. PaBHOMEpHOEe paclpelellcHHE H €r0 CBOHCTBA. 3aJadvH,
[IPHBOIAITHE K IOKA3aTEIBHOMY paclipefelIeHHI0. 3aJaul, IPHBOIAINHE K HOPMaIbHOMY
pactpeneneHa. OYHKIHA UIOTHOCTH BEPOATHOCTH MOKA3aTEIbHOIO paclpe/leleHHA,
(O YHKIIHA IIITOTHOCTH BEPOATHOCTH HOPMAIIBHOTO pacnpencincHua. OYHKITHA IIOTHOCTH
H CBOHCTBAa HOPMAaJIbHOTO paclpe/e/ieHHA.

TTocnenoBaTeTbHOCTh OJHHOYHBIX HE3aBHCHMBIX COOBITHH. 3agadH, MPHBOIAIIHE
K pacnpeaenesnro [Tyaccona.

KopapHanua IBYX clIyuaiHBIX BeTHYHH. Ko3ddHIHeHT THHEHHOH KOppeTillHH.
CoBMecTHBIC HaOMIOJeHHA IBYX BeIHYHH. BeiGopouHBIH K03 (HIIHEHT KOppelAlHH.
Paznuune Mexny IHHEHHOH CBA3BI H IPHYHHHO-CIEACTBEHHOH CBA3BI0. JIMHeHHad
perpeccHsa, MeTol HAHMEHBIIHX KBaJIpaToB.

INPEIMETHBIE PE3YJIbTATbBI

K konmy 10 kaacca obygaronuiica HayIHTCA:

cBOOOJHO OIEpHPOBaTh HNOHATHAMH: Irpad, IUIOCKHH rpad, CcBA3HBEIA rpad. OyTh
B rpacde. Ienb, IHKI, IEPEBO, CTENIEHb BEPITHHBL JePEBO CIYUaifHOrO 3KCIIEPHMEHTA;

CBOOOIHO ONMEPHPOBATH MOHATHAMH: CIyYaiHBIH KCIEPHMEHT (OIBIT), clIydaiiHOE
coOBITHE, 37IeMeHTapHOe clydaliHoe coOpITHe (37IeMeHTapHBIH HCXO0H) CIydaHHOTro
OMBITAa, HAXOAHTh BEPOATHOCTH COOBITHH B ONBITAaX C PABHOBO3MOKHBIMH
3I€MEHTapPHBIMH COOBITHAMH:

HaXOOHTE H (OPMYIHpPOBaTh COOBITHA: IepecedcHHe., 00beIHHEHHE aHHBIX
coOBITHIH, cCOOBITHE, MPOTHBOMIOIOKHOE JAHHOMY. HCIIONB30BaTh AHArpaMMBI Jifnepa.



KOOPJAHHATHYI0 MPAMYIO UIS pEmeHHA 3aJad. IMOIb30BaThcA GopMynoil cloKeHHS
BEPOATHOCTEH 1A BePOATHOCTEH ABYX H TPeX CAyUaiHBIX COOBITHIL:

ONEPHPOBATh MOHATHAMH: YCIOBHAaA BEPOATHOCTH, YMHOXKEHHE BEPOATHOCTEH,
He3aBHCHMEIE COOBITHA, AepeBO CIYYaiHOTO 3KCIEepHMEHTa, HaXOJHTh BEPOATHOCTH
COOBITHI C MOMOMIBIO MpaBHIa YMHOMKEHHA, I€PEeBa CIYYaiHOTO OMBITA, HCIIOIB30BATh
(hopMyTy moIHOH BepOATHOCTH, (hopMyny bafieca IpH pemeHHH 3aJad, ONpeIe/IATh
HE3aBHCHMOCTE COOBITHI o ¢opMYyTIe H IO OPraHH3allHH CIyYaifHOro 3KCIepHMEHTa;

IPHMEHATh H3YUCHHBIC KOMOHHATOPHBIE (POPMYIBI LA MEPEIHCICHHA 3]IEMEHTOB
MHOXKECTB, 3I€MEHTapHBIX COOBITHH CIydailHOrO ONBITA, PEIIeHHA 3adad M0 TEOPHH
BEPOATHOCTEH:

CBODOIHO OIEpHPOBATh MOHATHAMH: OHHapHBIH CIydaHHBIH ONBIT (HCIBITAHHE),
yCIEX H Heyada, He3aBHCHMBIE HCIIBITAHHA, CEPHA HCIBITAHHH, HAXOAHTh BEPOATHOCTH
COOBITHIH: B CEpHH HCIBITAHHH 10 MepBOr0 ycleXa, B CepHH HCNOBITaHHH BepHYIIH.
B ONBITE. CBA3aHHOM CO CIy4JafiHBIM BEIOOPOM H3 KOHEUHOI COBOKYIIHOCTH:

CBODOHO OIIEPHPOBaTh IMIOHATHAMH: CIydaiiHad BeTHYHHA, paclpeeIecHAe
BEPOATHOCTEH, JHarpaMMma pacnpelelneHH:A, OHHapHad ciIydaiiHad BeJIHYHHA,
reoMeTpHIecKoe, OHHOMHAIBHOE pacIpeIe/IcHHE.

K xoHy 11 kaacca oOyJarmuiicad HAYIHTCA:

OIEPHPOBATh NOHATHAMH: COBMECTHOE paclpeeicHHe ABYX CAydaiHBIX BEIHYHH,
HCIIO/Ib30BaTh TaOIHIy COBMECTHOIO paclpeleleHHA [IBYX CIyYaiHBIX BeIHIHH
I7IA BBIJENEHHA paclpedeleHHA KakJOoH BeIHYHHEL, OIpedeleHHA HE3aBHCHMOCTH
CIydaHHBIX BEJTHIHH;

CBODOHO OIEpPHPOBaTh IMOHATHEM MaTeMaTHIECKOT0 OKHIaHHA cCiIydadHoH
BEIHUHHBI (pacrmpe/iefieHHd), MPHMEHATh CBOHCTBA MaTEMaTHYECKOTO OKHIaHHA
IpH pPEIMeHHH 3adad, BBUHCIATE MaTeMaTHYeCKOe OKHIaHHe OHHOMHAIBHOTO H
reoMeTPHYECKOTO pacnpe/ieIeHHH;

CBODOHO OIIEPHPOBATh TOHATHAMH: [JHCIIEPCHA, CTAaHIApPTHOE OTKIOHEHHE
CIy4adHOH BeIHYHHBIL, IPHMEHATE CBOHCTBA JHCOEPCHH CIYYaHHOH BeIHYHHEI
(pacmpefeneHHA) IpPH pemIeHHH 3aJad. BBUHCIATH AHCIEPCHI H CTaHAapTHOE
OTK/IOHEHHE TeOMETPHYECKOro H OHHOMHANBHOTO pacipeIeeHHi;

BEIYHC/IATE BEIOOPOYHBIE XapaKTEPHCTHKH I10 JaHHOH BEIOOpPKE H OIEHHBAaTh
XapaKTepPHCTHKH  TeHepadbHOH  COBOKYNHOCTH  JaHHBIX 10  BBIOOPOYHBIM
XapakTepHcTHKaM. OIeHHBAaTh BEPOATHOCTH COOBITHH H IPOBEPATH MpOCTeHmIHe
CTaTHCTHYECKHE THIOTE3E!, MOJIb3YAChH H3YIEHHBIMH paclpeIelcHHAMH.



TEMATHUYECKOE ILTAHHPOBAHHE

10 xaacc
Haspanue Konmuectso OcHOBHBIE BH/IBI AEATEIBHOCTH
OCHOBHOE COJlep/KaHHE
pa3zgena (TeMel) JacoB obyuarwomuxca
DIeMEHTHI TEOPHH Tpad oB 3 T'pad., cBA3HEI rpad, mpeacTaBIeHHE IIpencTaBaATh 0OBEKTEL H CBASH
3a/TaTH ¢ TIOMOTIE0 Tpada. MEKTY HEMH ¢ TIOMOTIBE) Tpada,
CTeneHs (BaleHTHOCTD) BepPITHHEL. HaXOIHTb ITyTH MeXy BepIIHHAMH
IIyTe B rpade. [IemH H IHKIEL. rpada.
T'padsr Ha mrockocTH. JlepeBo Briaenars B rpade MemH | ITHKTBL.
CIyJaHHOr0 3KCIePHMEHTA CTpOHTE JepeBo 110 OIHCAHHID
CIy4aifHOTO OIIBITA, OIIHCBHIBATH
cTydaifHbIe cOOBITHA B TEPMHHAX
IepeBa.
Pemats 3a1a4u ¢ IOMOMIBED
rpacdos
CryuaiiHble OIBITEI, 3 CryJaiiHbIe SKCIePHEMEHTHI (OIIBITEI) Brinendrs H OIHCHIBATh
cIyuaifHEIe COOBITHA H H cIydaiHbIe COOBITHA. DIIeMeHTapHEIE cIyuaifHEIe COOBITHA B CTyIaHHOM
BEPOATHOCTH COOBITHIT coObITHA (HCXO0IBl). BepoATHOCTE OIIBITE.
cIydaiiHoro coOBITHA. BepoATHOCTH DOopMYyIHPOBATh YCIOBHA NPOBEACHHA
COORITHH B OIIBITAX CIy9aHHOTO OIEITA.
C PABHOBO3MOKHBIMH 371eMEeHTAPHBIMH HaxomuTs BepoATHOCTH COOBITHI
COOBITHAMH B OIIBITaX C PABHOBO3MOXKHBEIMH
3TeMEHTAaPHBIMH HCXOTaMH
QOnepanan 5 ITepeceuenue, o0beaHHEHHe MHOKeCTB | lIcIonbp30BaTh AHArpaMMbl Diitepa
HaJ MHOXECTBaAMH H COOBITHI{, IPOTHBOIIOIOKHEIE H BepOanbHOE OMHCAHHE COGBITHIT
H COOBITHAMH. cobprTaA. MOpPMYIa CIOKEeHHA IIPH BBINOJIHEHHH OIlepallHHi
CroxeHHe H YMHOKEHHE BEPOATHOCTEH Y CIIOBHAA BEPOATHOCTb. | HaJ COOBITHAMH.
BEPOATHOCTER. YMHOKEHHE BEPOATHOCTEH. OneHHBaTh H3MEHEHHE BEPOATHOCTEH
Y cnoBHas BepOATHOCT. @opmMyIa yeIoBHOH BEPOATHOCTH. cOOBITHH IO Mepe HACTYIUIeHHA
He3aBHcHMBIE COOBITHA @opmylia NOJIHOH BEPOATHOCTH. JIPYTHX COOBITHH B CIIY9aiHOM OIIBITE.
@opmyaa bafieca. HezaBucHMEIE Pemate 3agaun, B TOM YHCIE
coGeITHA C HCIONb30BaHHEM J€peBa CIydaHHOro
OIIBITA, (hopMyIT CIOKeHHA
H YMHO/KEHHA BEpPOATHOCTEH
31eMeHTH KOMGHHATOPHKH 4 KoMOHHaTOpHOE NpaBHIO YMHOXKEHHA. | DopMyIHpPOBAaTh H JOKAa3BIBaTh

ITepecTaHOBKH H dakTopHalL UHCIO
coueraHHuii. TpeyroneHuK [Tackanma.
®opmyna OuHOMa HeroTOHA

KoMOHHATOPHEIE (PaKTHI.
Menons30BaTh NPaBHIO YMHOKEHHA,
H3ydeHHbIe KOMOHHATOPHBIE (hOPMYITHI
JITIA TIepevHCIIEHHs 3TeMeHTOB
Pa3IHIHBIX MHOKECTB, B TOM YHCIE
31eMEHTAPHBIX COOBITHH B CIydIaHHOM
OIIBITE.

TTonp3oBaThes GopMymnoit H
TpeyroasEAKOM [Tackams

I OIpelieleHAsA 9HCIa COUeTaHHH.
TIpumenaTs dopMyTy GHHOMA
Herotona ama npeobpasopaHAA
BEIPaKEHHHA




CepHH NocIeq0BaTeIbHBIX
HCIBITaHAH. cnelTaEnA
beprymwmH.

Cry4aiHBIH BEIGOp

H3 KOHEYHOH COBOKYIHOCTH

N

brHapHEIA cIyIaiHEIA ONBIT
(HcHBITaHHE), yCIeX H Heyaada.
HesaBHCHMEIE HCIIBITAHHA.
CepHs He3aBHCHMBIX HCIEBITAHHIT
Io nepBoro yerexa. CepHa
He3aBHCHMEIX HCIIBITaHAN BepHYILTH.
CrydaiiHbIH BEIOOD H3 KOHETHOH
COBOKYITHOCTH.

IIpakTHUecKkad paboTa

C HCIIONIb30BaHHEM 3TEKTPOHHBIX
TabIHI

Pa3z0onBaTh CI0/KHEIE IKCIEPHMEHTHI
Ha OTAe/IbHEIE HCIIBITAHHA.

Pemate 3aa49d Ha HOHCK
BepoATHOCTeH cOOBITHH B CEpHH
HCIIBITAHHH 710 IePBOT0 yclexa H

B CEpHAX HCIBITaHHA bepHyIUH,

a TAK/KE B OIBITAX CO CIIydaHHBIM
BbIOOPOM H3 KOHETHOH COBOKYIIHOCTH
€ HCMO/Ib30BAHHEM KOMOHHATOPHBIX
thakToB H (hopMYII. B TOM THCIE B X0I€
IpPaKTHIeCKOH paboTEl ¢ IPHMEHEHHEM
CTAaHTAPTHEIX §yHKIHIT

Cry4aiiHbIe BeTHIHHBI 14 Cryuaiinas BeIHYHHA. PacupeneneHHe OcpanBaTh MOHATHA: CIydaiHag
H paclpeieleHHA BepoATHOCTel. [lmarpamMma BeIHYHHA, paclipeeleHHe, TabIHna
pacnpenenenna. OneparHa pacrpe/lelleHHs, THarpaMMa
HaJ cIyJaifHEIMH BeTHIHHAMH. pacrpe]ieeHHA.
IIprMeps! pacnipeeneHEHd. buHapHAA HaxonuTs 3HaUEHHA CYMMEI H
coydaHHas BeIHIHHA. [ eOMETpHUECKOe | MPOH3BEIEHHA CIyJaHHBIX BEIHIHH.
pacm-peJeneHHe. BHHOMHaTIBEHOE CTpoHTh GHHApHBIE paclpeIeleHRA
pacnpezeneHHe. MaTeMaTHIeCcKoe 10 OITHCAHHIO COOBITHH B CIIy9aiHBIX
OKHJIAHHE CITy9IaiHOH BelTHTHHEI. onbiTax. CTPOHTE H pacIio3HaBaTh
CoBMecTHOE pacnpeielieHHe JIBYX reoMeTpHYecKoe H OHHOMHATbHOE
CITy4JaiiHBIX BeTHTHH. He3aBHCHMELE pacrpe]ieeHHA.
clIydaHHbIe BeTHIHHBL. CBOHCTBA Pemate 3aJa49d Ha BEITHCIEHHE
MaTeMaTHIecKOro OKHIAHAA. MaTeMaTHUECKOr0 OKHIAHHA.
MatemaTH4YecKoe oxHIaHHe OHHAapHOH | CTPOHTH COBMECTHEIE pacIIpeeleHH.
cIydaiiHOH BeIHIHHEL M3y49aTs cBOHCTBA MATEMAaTHUIECKOTO
MaTeMaTHYecKOe OKHIAHHE OKHTAHHAA.
reoMeTpHYecKOro H GHHOMHATBEHOTO Pemats 3a1a9H ¢ IOMOINEIO
pacmpeneneHHil. J[HcnepcHa H H3yJEHHBIX CBOHCTB.
cTaHZapTHOe oTKIoHeHHe. [[ucnepcHa | [lo H3yueHHBIM dopMyTaM HaXOOHTE
fuHapHOH coydailHOH BeTHIHHEL MaTeMaTHIeCKHe OXKHIAHHA
CBoiicTBa JHCIIEPCHH. CIy4aiHBIX BeIHIHH, HMEIOIIHX
MateMaTHYecKoe OKHIAHHE TeOMeTpHIECKOe H GHHOMHATPHOS
NPOH3BeICHHA H THCIIEPCHA CYMMBI pachpeneneHHA
He3aBHCHMBIX CIyTaiHbIX BeTHIHH. OcBaHBaTh MOHATHA: THCIEPCHA,
JucnepcHa OHHOMHAIBHOTO CTaHJAPTHOE OTKIOHEHHE CIydaiHOH
pacIpeIelneHHs. Be/THIHHEL
IIpakTH4eckad paboTa HaxoanTs JHCIIepCHIO
¢ HCIONB30BAHHEM 3IeKTPOHHEIX 10 pacnpedeneHHIO.
prilahisiig W3y4ats cBOHCTBA JHCIEPCHH.
ITo u3ydueHHBIM $OpMyIaM HAXOIHTE
JHCIIEPCHI0 GHHOMHATBHOTO
pacmpeleleHHA, B TOM THCIE B X0Je
IIpaKTHYECKOH paGoTHI
OBIIEE KOJIMTYECTBO 34

TACOB IIO ITPOTPAMME




11 KJIACC

Hasparne Komuuectso OCHOBHEIE BHJBI 1eATEIbHOCTH
paszmena (TeMEI) TacoB OcHoBHOE coxepkanne 00 YTl AXCA

3akoH OOMBIIAX THCET 5 Hepasenctso UeOrrmeépa. Teopema Pa30upate 10Ka3aTEeMBCTBA TEOPEM.
Tebrsimésa. Teopema bepryman. OcBaHBaTh BEIOOPOTHEIH METO
3akoH O0MBMHX THCEN. BRIOOPOTHBIH HCCTIEeTOBAHHH, B TOM THCIIE B X0/Ie
METO]] HCCIEOBAHHH. IpaKTHIecKoil paGoTEl
IIpakTHUeckas pabora
€ HCIIO/Ib30BaHHEM 3IEKTPOHHBIX
TabIHIT

DNeMeHTHl MaTeMaTHIeCKOH 6 ['eHepanbHadA COBOKYIIHOCTE H OcBaHBaTh MOHATHA: TeHepaIbHAA

CTAaTHCTHKH ciay4aifHas BEIOOpPKA. 3HAKOMCTBO COBOKYIHOCTE, BEIOOPKA, BEIOOPOTIHOE
C BEIOOPOTHBIMH XapaKTePHCTHKAMH. cpedHee H BEIOOPOTHAA JHCIEPCHA.
OneHka cpelHEro H JHCIEPCHH BrrncnATE BEIGOPOIHEIE
TeHepanbHOH COBOKYITHOCTH XapaKTePHCTHKH H Ha HX OCHOBE
C TIOMOINBI0 BEIOOPOUHBIX OIIEHHBATh XapPAKTEPHCTHKH
XapakTepHCTHK. OLeHHBaHHe reHepalbHOH COBOKYIIHOCTH.
BepPOATHOCTEH coOBITHI 10 BEIGOPKE. OcpaHBaTh IOHATHA: CTaTHCTHIECKAA
CraTHcTHYecKas THIoTesa. IIposepka THIIOTE3A.
[IPOCTEHNTHX FHIOTE3 C IOMOMIBI0 OneHABATE BEPOATHOCTH COOBITHH H
CBOHCTB H3YUEHHBIX paclpeeneHHi. MPOBEPATh MPOCTEHIITHE THIOTE3HI
IIpakTHUeckad paGoTa Ha OCHOBE€ BEIOOPOYHBIX JaHHBIX,
C HCIIO/Ib30BaHHEM 3/IEKTPOHHBIX B TOM YHCIIE B X0/Ie IPAKTHUECKOH
TaGIHIT paboTEI

HemnpepriBHEIE cTydaliHBIE 4 IIpEMepE! HeNpEePBIBHEIX CIydaHHBIX 3HAKOMHTECA MOHATHAMH:

BEITHIHHEI (pacipeeeH ),
IOKa3aTelbHOe H
HOpMAaTbHOE paclpeleIcHHA

BenmHIHH. OYHKIHA IIIOTHOCTH
BepOATHOCTH. PaBHOMepHOE
pacupenernenne. [IpaMepsr 3amad,
IPHBOIAIIHX K IIOKAa3aTeIbHOMY

H K HOPMAIbHOMY PacIpeIeIeHAAM.
OYHKIHA ITOTHOCTH BEPOATHOCTH
HOKA3aTeIbHOTO PacOpeeIeHHA.
OYHKIHA MTOTHOCTH BEPOATHOCTH
HOPMAJIBHOTO paclpeneIeHHa

HelpephIBHAA clydaiHas BeTHUHHA,
HellpepEIBHOE paclpeieleHHe,
(GYHKIIHA IIOTHOCTH BEePOATHOCTH.
Haxonnts BepoATHOCTH COOBITHH
1o JaHHOH GyHKIHH

IJIOTHOCTH.

3HAKOMHTBCA C NOHATHAMH:
MOKAa3aTeNIbHOE pacllpeiclieHHe,
HOPMaJIbHOE paclpeelieHHE.
BrigemaTs o onHcaHHKD clIydaiHble
BEITHYHHEI, pacipe/ieleHHble

10 TIOKa3aTeIbHOMY 3aKO0HY,

110 HOpMaIBHOMY 3aKOHY.
Pas6upate npaMepE! 3a1a4,
NPHBOAMIHX K IT0KA3aTeIbHOMY
pacnpefeleHHI0 H K HOpMaIbHOMY
paclpeelIeHHI0

Pacnpenenenne [Tyaccona

(8]

TTocnemoBaTeTbHOCTE OHHOYHBIX
He3aBHCHMBIX COOBITHH.

ITpamep 3agaun, IpHBOOAMIEH

K pacrpezneneHHI0 [Tyaccona.
ITpakTH9eckas padota

€ HCIIOIB30BAHHEM 31eKTPOHHBIX
TabIHI

BrIIemATE 110 ONHCAHAKD CIYYaHHOTO
OIIBITA BEITHYHHEL, paclpe/ieleHHbIe

1o 3akoHy IIyaccoHa.

Pemaths 3amaqd. B TOM 9HCIE B X01¢
TpaKTHYeCKOH paboThI ¢ IpHMeHEHHEM
CTaHAAPTHBIX (YHKIHIH 3TeKTPOHHBIX
TabIHI




CBA3p MEXKIY CIyJIaiHHBIMHA 6 KopapHanna AByX coydaiHBIX OcBaHBaTh NOHATHA: KOBAPHAIIHA,
BEMHYHHAMH BenHIHH. Ko3ddHIHEHT KoppemannH. k03 DHIHEHT KOPPeIANHH, THHefHAA
CoBMecTHbIe HaOIMO/IeHHA ABYX 3aBHCHMOCTb.
BeTHIHH. BeiOopounsri ko3 dunaent | OmeHABATh XapakTep CBA3H MEHKTY
KoppenanuH. PaziHune Mexay cIyqaHHEIMH BeIHYHHAMH, HCXOIA
JNHHeHHOH CBA3BI0 H IIPHYHHHO- H3 IIPHPOJEI JAHHBIX H BEITHCIEHHEIX
CIIeICTBEHHOH ¢BA3BI0. JIHHeHHAA XapaKTEPHCTHK.
perpeccHa. [IpakTHaeckas paboTa Hcnons30BaTh AHArpaMMEI
C HCIIOJIB30BAHHEM 31EKTPOHHBIX pacceHBaHHA 1A H300paKeHHA
TabmHn COBMECTHOI'O pacCeHBaHHA
NAaHHBIX.
HaxouTh ko3 OHITHEHTH OCH
HarpaMMBL, B TOM YHCIIE B X0/
[IPaKTHYecKoi paboTH ¢ IpHMeHeHHEeM
CTaHJAPTHEIX GyHKIHIH
OG6o6menne 11 IIpencrapneHHe JaHHBIX C IOMOINBI0 IToBTOpPATE H3YIeHHOE H BEICTPAaHBATh
CHCTeMaTH3allHA 3HaHHH TabIHO H AHATPAMM, ONHCATEIbHAA CHCTEMY 3HaHHH
CTAaTHCTHKA, OIIBITHI
C PABHOBO3MOKHBIMH
3IeMeHTapHBIMH COOBITHAMH,
BEITHCIIEHHE BEPOATHOCTEH
cOORITHIT ¢ IpHMeHEHHEM GOpMYyT H
TpadHIecKHX METO/IOB
(KoOpIHHATHAA NIPAMasA, JTepeBo,
IHarpaMma Jitnepa), caiydaiiHble
BeIHYHHBI H paclpejeleHHs,
MaTeMaTHYECKOE OJKHIaHHE
Ccyq4aiHOH BETHIHHBL
OBLIEE KOJIMYECTBO 34

TACOB IIO ITPOITPAMME




