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Pabouas mporpamma yyebHoro npeamera Maremartuka, pa3paboraHa Ha
ocHoBe TpeboBanuii ®I'OC cpennero obiiero oOpa3oBaHUsl, YTBEPKICHHOTO
[Tpukazom Muno6pHayku Poccuu Ne 413 ot 17.05.2012 r. (3apeructpupoBaHo
B Muntocte Poccuu 07.06.2012 1. Ne 24480), ¢ yuerom [IpumepHoit 0CHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMBbl CpEeHEr0 OOLIEro oOpa3oBaHUs, OJA00PEHHOU
penieHueM ¢eaepaIbHOro yueOHO- METOUUECKOTr0 0OBEANHEHUS M0 00IIeMy
obOpazoBanuio (mpoTokoi oT 28 uroHs 2016 1. Ne 2/16-3).

Pa3zpabotunk: Auapocosa Banepus BacunbeBHa, npemnojiaBatesib MaTeMaTUKH



ITosicHuuTEILHAA 3aIIHCKA

B cootBercTBum ¢ npunsTOi KoHuenuei pa3BuTs MaTeMaTHYeCKOro 00pa3oBaHus
B Poccuiickoit ®Dexnepanum, MareMaTHyeckoe o0Opa3oBaHUE peEIIaeT, B YAaCTHOCTH,
CIEAYIOLIME KIIFOUEBBIE 3a]1a4U:

- IPENOCTABNIATh KAXKIOMY CTYIAEHTY BO3MOXHOCTh JIOCTH)KCHHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHWN, HEOOXOAMMOTO JIJIs TallbHEHIIeH yCIIeNTHON KU3HU B OOIIECTBEY;

- «obecrneunBaTh HEOOXOIMMOE CTpPAaHE YHUCIO BBIMYCKHHUKOB, MareMaTrhyeckas
MOJrOTOBKA KOTOPBIX JIOCTaroyHa Il TMPOJO/DKCHUS OOpa3oBaHHS B PA3IMYHBIX
HaIpaBJICHUSAX WU U1 MPAKTUUYECKOM NIESITEIbHOCTH, BKJIIOYAsl MPENOaBaHUE MaTEeMaTHKH,
MaTeMaTH4eCcKue UCCaeIoBaHus, paboTy B chepe HHPOPMAMOHHBIX TEXHOIOTHH U JP.»;

- «B OCHOBHOM O00OIIEeM ¥ cpeaHeM oOmeM oO0pa30BaHUU HEOOXOIMMO
MPEAYCMOTPETh MOATOTOBKY CTYJIEHTOB B COOTBETCTBHHM C HUX 3alpocaMd K YpPOBHIO
MOJIFOTOBKH B Chepe MaTeMaTHIECKOTO 00pa30BaHUSY.

COOTBETCTBEHHO, BBIJCISIOTCS TPU HANpaBJICHUs TPEOOBaHWN K pe3ylbTaram
MaTeMaTH4eCKOro 00pa30BaHMS:

1) mpakTUKO-OpPUEHTHPOBAHHOE MaTeMaTH4eckoe oOpa3oBaHUE (Maremaruka jist
JKU3HH);

2) MaTeMaTuKa JJis UCIIOJIb30BaHUs B IPOPECCUH;

3) TBOpueckoe HampaBlIeHHE, Ha KOTOpPOE HAalleJeHbl T€ CTYIEHThI, KOTOpBIE
IUTAHUPYIOT 3aHUMAThCs TBOPUECKOM W HWCCIIENOBATENbCKOM paboToii B oOiactu
MareMaTuKu, GU3UKH, SKOHOMHUKHU U IPYTUX OONACTSIX.

[Ipy wu3yyeHum MaremMarukyd OOJIbIIOE BHUMAHHME  YIESETCA  Pa3BUTHUIO
KOMMYHHKATUBHBIX yMeHU# (dopMynupoBarh, apryMeHTUPOBATh U KPUTHKOBATh ),
(GOpMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUSI B YacTH TPOBEPKM HUCTUHHOCTH U
JO)KHOCTU  yTBEP)KIAEHUM, TIOCTPOEHUS TPUMEPOB M  KOHTPHOPUMEPOB, LEMOUYEK
YTBEPXKJICHUM, (POPMYITUPOBKM OTPUIIAHHUMA, a TaKKe HEOOXOJUMBIX W JOCTAaTOYHBIX
ycrnoBui. B 3aBUCHMOCTH OT ypOBHS MpOrpamMMbl OOJbII€ WM MEHbIIE BHUMAaHUS
VACISIETCS. YMEHUIO pa0doTaTh MO alrOpUTMY, METOJAM TTOMCKa aJTOpPUTMa M ONPEICIICHUIO
TpaHUIl TPUMEHHUMOCTH ajropuTMoB. TpeOoBaHus, cGhOpPMYIHpOBaHHBIE B pasfene
«l'eomeTpusin, B OONbIIEH CTENEHW OTHOCATCS K PAa3BUTHIO MPOCTPAHCTBEHHBIX
NOpeICTaBIeHU U  rpaduueckux MeTOJoB, uYeM K  (OpMAIbHOMY  ONHUCAHHIO
CTEpPEOMETPUUECKHX (PAKTOB.



Conepxanue

1. Ilnanupyembie pe3yabTaThl OCBOCHHUS YU€OHOTO MpEeIMeTa.
2. ConepxaHue y4eOHOTO MpeaMETa.

3. TemaTHueckoe IIAHUPOBAHKE, B TOM YHUCIIE C YUETOM pabodeld mporpaMMbl BOCITUTAHUS
C YKa3aHMEM KOJIMYECTBA YacOB, OTBOJUMBIX HA OCBOCHHUE KAXKIOW TEMBI.



1. Tlnanupyemblie pe3yJbTaThl OCBOCHHS Y4eOHOT0 NMpeaMeTa.
OcBoeHue conepkanus yueOHOro IpeaMeTa Ha 00eCTeunBaeT JOCTHIKEHUE CIETYIOIINX

pE3yIbTaTOB:

JInyHOCTHBIE pe3yJIbTaThl

JJUYHOCTHBIE Y'Y ]I

JI4. chopMUPOBAaHHOCTH MHUPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MTPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe KYJBTYP, a TAKKE
pa3augHbIX (HOpM OOIIECTBEHHOTO CO3HAHMUS,
0CO3HAHME CBOETO MECTa B IMOJIMKYJIBTYPHOM MHpPE

N3yuaer coBpeMEeHHBIE
JOCTH)KEHUSI MaTeMaTUKH, OCO3HAET
HUX 3HAYUMOCTH

JI7. HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM,
JIETHbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B
00pa3oBartenbHON, 00IIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeI0BATENLCKOM, MPOSKTHON U IPYTUX
BUJIaX JEATCIIEHOCTH

‘YMeer BbICTpauBaTh
B3aMMOOTHOLIEHUS B TPYIIIOBOIi
paborte, (MOKET OBITh Kak
PYKOBOJUTENEM, TaK U YICHOM
KOMAaH/IbI B Pa3HBIX POJISX )

JI8. HpaBCTBEHHOE CO3HAHUE U MIOBEJICHUE HA
OCHOBE yCBOEHUs 00IIIeUeIOBEYECKUX [IEHHOCTEH

IIpunsATHE MpUHIMIIA TYMaHU3Ma BO
B3aUMOJICHCTBUU C OKPYKAIOLIUMHU

JI9. TOTOBHOCTB ¥ CIIOCOOHOCTH K 00pa30BaHHIO, B
TOM YHCJIE CaMOOOPa30BaHNUIO, HA IPOTSHKEHUH
BCEH JKM3HHU; CO3HATEIBHOE OTHOLICHHE K
HETIPEephIBHOMY 00pa30BaHHIO KaK YCIOBHIO
YCHEUIHOW MPOpECCHOHAIBHOI U 00IIECTBEHHON
JICSITEIbHOCTH

npuHsATHe (hakTa He0OXOIUMOCTH
MOCTOSTHHOTO YYCHUSI.

JInyHOCTHBIE  pe3yJbTaThl

OCBOCHHUSA

aJanTUPOBAHHOMU

o0pa3oBaTe/ibHOI MPOrpPaMMbl J0JKHbI OTPAKATH:
1) ans rnyxux, cnaboCHbIIIanuX, MO3AHOOTIOXIINX CTYACHTOB:

OCHOBHOM

- CIOCOOHOCTh K COLIMAJIbHOW aJanTallud U WHTErpaluu B OOLIECTBE, B TOM YHCIIE
IIPY pealn3alid BO3MOYKHOCTEH KOMMYHHKAIlMM Ha OCHOBE CJIOBECHOM peuM (BKIOYas
YCTHYI0O KOMMYHHMKAIIUIO), & TaKXKe, IPU KeJTaHUH, KOMMYHUKAIlUM Ha OCHOBE >KE€CTOBOU
peun ¢ JIMLaMu, UMEIOIIMMH HapYIICHUs CIyXa;

2) Ui CTYJIEHTOB C HapyLIEHUSIMH OIOPHO-/IBUTaTEeNIbHOTO arnrapara:

- BJIaJIeHUE HaBbIKAMU IPOCTPAHCTBEHHON M COLIMATbHO-OBITOBON OPUEHTUPOBKH;

- YMEHHUE CaMOCTOSTENILHO U 0€3011aCHO MepeBUraThCs B 3HAKOMOM M HE3HAKOMOM
IPOCTPAHCTBE C UCIOIB30BAHUEM CIIEIIHAILHOIO 000PYI0BaHUS;

- CIOCOOHOCTh K OCMBICIIEHUIO U U depeHanu KapTuHbl MUpPa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOMN OpraHu3aluu;

- CHOCOOHOCTb K OCMBICICHHIO COLIMAIBHOTO OKPYXKEHHS, CBOEr0 MecTa B HEM,
IIPUHSTHE COOTBETCTBYIOIINUX BO3PACTY LIEHHOCTEW U COLIMAIBHBIX POJIEH;

3) 17 CTYICHTOB C pacCTPOMCTBAMU ayTUCTHUYECKOTO CIIEKTpa:

- opMHpOBaHUE YMEHUS CIIeZI0BaTh OTPaOOTAaHHOW CHUCTEME MpPaBUJI MOBEACHUS U
B3aMMOJICHCTBUSI B TPUBBIYHBIX OBITOBBIX, YYEOHBIX M COLHUAIBHBIX CHUTYaIHUsX,
yZep>KUBaTh I'PAHULIBI B3aUMOJICHCTBUS;

Crynentsl ¢ nHBanuaAHOCThI0O 1 OB3 He 00y4aroTcsi, TMUHOCTHBIE PE3YIbTaThl HE
bopmupyercs.



MeTanpeaMeTHble pe3yJbTaThl

MeTtanpenMeTHble pe3yJibTaThl

nousarue YVYJI

PeryasituBubie YY /I

1) yMeHHe caMOCTOSITENIbHO OMPEIEsTh
L[EJIU JICSITEIBHOCTU U COCTABJISTH IJIaHbI
JESTEIbHOCTH; CAMOCTOSATEIHHO
OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBAThH JIEATEIbHOCTH;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI JIst
JOCTHKEHUS TIOCTaBJICHHBIX LIeel u
pean3anyiy IIaHOB JEesITENbHOCTH;
BbIOHMpATh YCHEIIHbIE CTPATETUU B
Pa3IMYHBIX CUTYAIUSIX.

CaMOCTOSITEIILHO OTPEICTATh 1IEJH, 3a1aBaTh
napaMeTpsl U KPUTEPUH, IO KOTOPBIM MOKHO
OIIPENIEIIUTD, YTO 1eJTb JIOCTUTHYTA;
COCTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE
3aJ]auu B 00pa30BaTeIbHONICIATEIBHOCTH U
JKU3HEHHBIX CUTYAIUsAX; BBIOUPATH MyTh
JOCTYDKEHUS 1SN, TUTAHUPOBATh PEIICHHUE
MOCTABJICHHBIX 33/1a4,0MTUMHU3HPYS
MaTepHabHbIC U HEMAaTEePHAIbHBIC 3aTPATHI.

9) BnameHue HaBBIKAMH [TO3HABATEIHHON
pedraekcun Kak OCO3HAaHUS COBEPLIAEMbIX
JNEHCTBUI U MBICIIUTENBHBIX MPOLIECCOB, UX
Pe3yJIbTaTOB U OCHOBAHMM, IPAHUL] CBOETO
3HAHUA U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 3a7[a4 U CPEACTB UX
JIOCTHKEHUSI.

OIICHUBATh PECYPCHI, B TOM YHCJIE BpEMS U
Jpyrue HemMaTepualbHbIE PECYPCHI,
HEOOXOUMBIE AJIs1 JOCTUKECHUS
IIOCTaBJICHHOW LIEJI1; COIIOCTABIIATh
MOJIYYEHHBIH Pe3yabTaT IEATEIbHOCTH C
MOCTaBJICHHOMN 3apaHee LIEIIbIO.

ITo3naBartenbHbIe YY J{

3) BnajieHuE HaBbIKAMU ITO3HABATEIHHOM,
y4eOHO-HCCIIeIOBATEIbCKON M TPOCKTHOM
JESTEIIbHOCTH, HAaBBIKAMU Pa3peIICHHUS
npo0JeM; CnocoOOHOCTh ¥ TOTOBHOCTb K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPaKTUIEeCKHX 3ajad,
MPUMEHEHHUIO Pa3IMYHBIX METOIOB
MO3HAHUS.

MCKaTh U HAXOJIUTH 000OIIEHHBIE CTIOCOOBI
pelieHus 3a1a4, B TOM YUCJIE, OCYIIECTBIIATh
pa3BepHYTHIH HH)OPMAIIMOHHBIN TTOUCK H
CTaBUTh Ha €r0 OCHOBE HOBBIE (YueOHbIEH
MMO3HABATENIbHBIC) 33]]a4H; BEIXOIUTH 32
paMKu y4yeOHOro peaMeTa U OCYIIeCTBIATh
[EeJICHANPABJIEHHBIN MOUCK BO3MOKHOCTEN
JUTSI ITUPOKOTO TIEpEHOCa CPEICTB U CIIOCOO0B
JIEUCTBUSI; MEHSITh U yJIEPKUBATh Pa3HbBIC
MO3UIIMH B TO3HABATEIILHOU JI€ATEIbHOCTH.

KommyHnukatuBubie YY /I

2) yMeHHe MPOAYKTUBHO OOIIATHCS U
B3aMMO/ICHCTBOBATH B MIPOIIECCE
COBMECTHOMH JI€ATEIbHOCTH, YUUTHIBATh
TIO3HIIAY IPYTHX YYaCTHHUKOB
NesITebHOCTH, Y3(PPEKTUBHO pa3penarb
KOH(JIMKTBI.

pa3BEpPHYTO, JIOTUYHO U TOUHO M3J1araTh CBOKO
TOUKY 3peHus c UCIIOJIb30BAHUEM
aJIeKBaTHBIX  (YCTHBIX M  NHCHMEHHBIX)
A3BIKOBBIX CPEJICTB.

8) BJIAACHUC A3BIKOBBIMH CpCACTBAMU -
YMCHHE SICHO, JIOTMYHO W TOYHO H3JaraTtb
CBOIO TOYKY 3pCHU, HCIIOJIb30BaTh
AZICKBATHBIC A3BIKOBBIC CPCACTBA.

OCYILIECTBIIAITh JIEJIOBYIO KOMMYHMKAIUIO
KaK CO CBEpCTHUKAMHU, TaK U CO B3POCIBIMU
(xak BHYTpU o0Opa3oBaTenbHOU
OpraHu3allii, TaKk M 3a €€ IpelenaMu),
noaduparb TapTHEPOB I JIEJIOBOM
KOMMYHHKAIIUU HCXOJs U3 COOOpakeHUiu
pE3yJIBTaTUBHOCTH B3aUMOJEHUCTBHSA, a HE
JUYHBIX CUMIIATUH.

MertanpeamerHbie  pe3yJbTaTbl

OCBOCHHUSl AJaNTHPOBAHHOH OCHOBHOM

0o0pa3oBaTeJIbHOM MPOrPaAMMBbI J0JKHBI OTPAXKATD:
1) ans ryxux, cnaboCbIIIanmX, MO3AHOOTIOXIINX CTYACHTOB:




* BJIQJICHUE HAaBBIKAMHU OIPEJCIICHUS] M HCHpPABICHUSA CHEHM(PUUECKHX OLIMOOK
(arpaMMaTH3MOB) B TUCbMEHHON U YCTHOW peun;

2) Aas CTyZIEHTOB C pacCTPONCTBAMM ayTEHTHUYECKOTIO CIEKTpa:

* CIIOCOOHOCTH TUIAHUPOBATh, KOHTPOJIMPOBATH U OLICHUBATH COOCTBEHHBIE YUeOHBIC
JIEMCTBUS B COOTBETCTBUU C IIOCTaBJIEHHOW 3a7auell M YCJIOBUSMHU €€ peajl3aluu IpH
COINPOBOKAAIOIIEH IOMOLIM IE€Jaroruueckoro pabOTHMKA M OPraHU3yIOIIed I[OMOIIU
TBIOTOPA;

* OBJIAJICHHE YMEHHUEM OIpeaesaTh Hanbomnee 3(h(HeKTuBHBIE CIOCOOBI JOCTHXKEHUS
pesyibTata IpU  CONPOBOXAAIOLIEH  IOMOLIM  MNEJarorMyeckoro  paboOTHHKA U
OpraHU3YIOILIEH ITIOMOIIY ThIOTOPA;

* OBJIAJICHUE YMEHUEM BBIIOJIHATH AEHCTBUSA 10 33JaHHOMY aJITOPUTMY WK 00pa3iy
IpY CONMPOBOXKIAIOMICH MOMOIIU MEAArOrHYECKOro pabOTHUKA M OPraHU3YIOMIEH MOMOIIN
TBIOTOPA;

* OBJIQJICHUE YMEHHUEM OLICHUBATh PE3YJIbTAT CBOCH AESITEIbHOCTH B COOTBETCTBUU C
3aJJaHHBIMU 3TAJIOHAMH [IPU OPraHU3YIOIIEH TOMOLIH ThIOTOPA;

* OBJIQ/ICHUE YMEHUEM aJIEKBaTHO pearupoBarh B CTaHAAPTHOM CUTYyallUU HA yCIieX U
HeyJauyy, KOHCTPYKTHBHO JIeMCTBOBATh JaXke B CUTYAlMsIX HeyclleXxa MpU OpraHu3yrolen
IIOMOIIH ThIOTOPA;

* OBJIaJICHHE YMEHUEM aKTHMBHOT'O HCII0JIb30BaHMsI 3HAKOBO-CUMBOJINYECKUX CPEJICTB
JUTSL TIpE/ICTaBJICHUS] HHPOPMAUK 00 M3ydaeMbIX 00BEKTaX M MPOILECccax, Pa3InYHbIX CXeM
pelieHuss y4yeOHBIX M IPAaKTMYECKMX 3aJad IpH OpraHu3ylolleld IOMOLIM Iejarora-
IICHXO0JIOTa U ThIOTOPA;

* CHOCOOHOCTh CAMOCTOSITENIBHO OOpaTUThCS K IEAaroruueckoMy pabOTHHUKY
(megarory-TcuxoJory, COUAIILHOMY TEJIarory) B CIy4ae JMYHBIX 3aTPYAHCHUN B PEIICHUN
KaKoro-imobo BoIpoca;

* CHOCOOHOCTh CaMOCTOSITENBHO JEWCTBOBAaTH B COOTBETCTBHUM C 3a/JaHHBIMHU
ATaJIOHAMH TIPU MTOMCKE HH()OPMAIK B PA3IMYHBIX HCTOYHHKAX, KPUTHYECKH OLIEHUBATH H
UHTEPHPETUPOBATH NOTYYaEMYI0 HH(OPMAIIHIO U3 Pa3IMYHBIX UCTOUHHUKOB

Ctynentsl ¢ uHBaJuAHOCTHIO U OB3 He o0yualorcsi, MeTampeaMeTHbIe
pe3yJabTaThl He (hopMHUpPYeTCsl.

IIpenmeTHbIe pe3yJIbTaThI

ba3oBrblii ypoBeHb Yri1y6/1eHHbIH YPOBEHb

TpeOOBaHUs K MPEAMETHBIM pe3yJibTaTaM
OCBOCHHS YIIIyOJIEHHOI0 Kypca MaTeMaTHKU
JIOJKHBI BKITIOYATh TPEOOBaHMS K
pe3yabTaTaM OCBOEHUs 0a30BOro Kypca U

JOMNOJIHUTCIIBHO OTPaKaTh:

1) chopMUPOBaHHOCTH NMPEACTABICHUI O
MaTeMaTHKE KaK 4aCTU MUPOBOM KYJbTYpHI
U O MECTe MaTeMaTUKU B COBPEMEHHOM
UBWJIN3ALUH, O CIIOCO0aX OMMCAaHUs Ha
MaTeMaTHUYECKOM SI3bIKE SIBJICHHUI peallbHOTO
MUDPA;

1) chopMUpPOBaHHOCTH MPEACTABIECHUH O
HEO0XOAMMOCTH JI0Ka3aTeIbCTB MPH
000CHOBaHHUH MaTEeMaTHUYECKUX
YTBEP)KICHUN U PO aKCHOMATUKHU B
MIPOBEICHUH JIEAYKTUBHBIX PACCyKICHHIA;

2) chopMHUPOBAHHOCTH MPEACTABIEHUH O
MaTEMaTUYECKUX MOHATUAX KaK O
BaXHEHIIINX MaTeMaTUYECKUX MOJENISX,
MO3BOJIAIOIINX ONUCBIBATH U U3y4aTh
pas3Hble MPOLIECCH U ABJICHUS; IOHUMaHHE
BO3MO>KHOCTH aKCHOMaTH4YECKOI0

2) chopMUPOBAHHOCTH TOHITHITHOTO
amnrmnapara o OCHOBHBIM pa3jiefiaM Kypca
MaTEeMAaTHUKH; 3HAHUI OCHOBHBIX TEOPEM,
(hopMyIl U yMEHUS UX IPUMEHSTH; YMEHUS
J0Ka3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHBIC CIIOCOOKI pEIIeHHMs 3a/1a4;




MOCTPOCHUS MaTEMaTHUYECKUX TEOPHIi;

3) BIajicHUE METOIaMU JTIOKA3aTeIbCTB 1
JITOPUTMOB PEILICHUS; YMEHUE UX
MIPUMEHSATD, TPOBOJIUTH JJOKA3aTEIIbHBIC
pacCy’KJICeHUs B XOJI€ pEIICHUs 3a]1ay;

3) chopmMupoBaHHOCTh YMEHUM
MOJICTTUPOBATh peajbHbIC CUTYAIUH,
WCCIIEIOBATh MMOCTPOSHHBIE MOJICIIH,
WHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTarT,

4) BiaJieHUe CTaHJAPTHBIMU PUEMaAMHU
peIICHUs PAllMOHATBHBIX U
UPPaMOHATILHBIX, TOKA3aTEeIbHBIX,
CTCTICHHBIX, TPUTOHOMETPHYCCKUX
YpaBHEHUI U HEPABEHCTB, MX CUCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX
IPOrpaMM, B TOM YHCJIE JIJIS TIOMCKA ITYTH
PEIICHUS Y WLTIOCTPAIIMH PEIICHUS
yYpaBHEHHI U HEPABCHCTB;

4) chopMHUPOBAHHOCTH TPECTABICHUN 00
OCHOBHBIX MOHSTHUSX MaTeMaTUYECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE
YMEHHEM XapaKTepU30BaTh MOBEICHUE
(GyHKIUH, HCTIOJIb30BaHKE MOTYUYEHHBIX
3HAHUM JJI1 ONUCAHUS U aHAJIN3a PEAIbHBIX
3aBHCHUMOCTEH;

5) chopMUPOBAHHOCTH MPEACTABICHUHN 00
OCHOBHBIX TOHSTHSX, HJICIX ¥ METO/IaX
MaTeMaTHYECKOT0 aHAJIN3a; BIaJICHUE
YMCHHSIMH COCTABJICHUS BEPOSITHOCTHBIX
MOJIEIICH 110 YCIIOBHIO 3a/1a4H U BHIYUCIICHHSI
BEPOSTHOCTH HACTYILJICHUS COOBITUI, B TOM
YHCIIe C IPUMEHEHUEM (POpMYyIT
KOMOMHATOPUKH H OCHOBHBIX TEOPEM
TEOPHUH BEPOSTHOCTEI; UCCIICTOBAHHUS
CIIY9aifHBIX BEJTUYHH I10 UX PACIIPEICIICHHUIO

5) BasieHue yMEHUSIMUA COCTaBJICHUS
BEPOSTHOCTHBIX MOJIEJIEH 10 YCIIOBHIO
3aJ]auu ¥ BBIYMCIIEHUS BEPOSITHOCTU
HACTYIUICHHS COOBITUH, B TOM YHCIIE C
pUMeHeHHeM (HopMysl KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEM;
HCCIIEIOBAHMS CIyYalHbIX BEJIMYMH IO UX
pacIpeesIeHUIO.

6) BJIaJiecHUEe OCHOBHBIMU MOHSATHUSIMH O
IUIOCKUX U POCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, ux OCHOBHBIX
cBOicTBax; () OPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTEKAX, MOACIISAX U B
peaIbHOM MHpE TeoMeTpUYECKue QUTyphl;
IIPUMEHEHNE U3YUYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmys Juist
pEILIEeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C
IPAKTHYECKUM COJIEPKAHUEM;

7) chopMHUPOBAHHOCTH MPEJICTABICHHUH O
npoleccax U BJICHUIX, UMEIOIINX
BEPOATHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MHpeE, 00 OCHOBHBIX MOHATHUSX
AIIEMEHTapHON TEOPHH BEPOSITHOCTEN;
YMEHMM HaxOJIUTh U OLIEHUBATh
BEPOATHOCTH HACTYIJICHUS COOBITUH B
IIPOCTEHIINX NMPAKTUYECKUX CUTYaLUAX U
OCHOBHbBIE XapaKTEPUCTUKHU CIIy4alHbIX
BEJIMYUH;

8) BiaIcHNE HABBIKAMH MCITOJIH30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPHU
pELICHNH 3a/1ay;

9) nnst CIETbIX U CIa0OBUASAIIUX CTYICHTOB
(ctynentsl ¢ uaBanuaHOCTHIO 1 OB3 He




00y4aroTcs, MPEeAMETHBIN pe3ylIbTaT He
dopmupyercs):

- OBJIQJICHUE MPABHJIAMH 3aIUCH
MaTeMaTHYeCKuX (POpMyYJ M CHIeIIMaIbHBIX
3HaKOB Pebe(HHO-TOUCHHON CUCTEMBI
o0o3Hauenuii JI. bpaiins;

- OBJIJICHUE TaKTUJIBHO-OCA3aTEILHBIM
croco0oM 00CIIeIOBaHUS M BOCTIPUATHS
penbedHBIX H300paKeHU IPEIMETOB,
KOHTYPHBIX H300paKeHUH r€OMETPUIECKUX
duryp u mpyroe;

- HUINYHE YMEHUS BBIIOJIHATD
TreOMETPUYECKUE TIOCTPOCHUS C IIOMOIIIBIO
UPKYIIS U IMHEWKH, YUTATh pesibeHbIC
rpaduku neMeHTapHBIX (PYHKIHA Ha
KOOPJAWHATHOM MJIOCKOCTH, IPUMEHSTh
CHeIUAaTbHbIC TPUCITOCOOICHHUS IS
penbedHoro yepuenus ("' Ipadremen",
"[lxonpHUK");

- OBJIQJICHHE OCHOBHBIM (DYHKITHOHAIIOM
POTPaMMbl HEBU3YAJILHOTO JOCTYIA K
UHPOpPMALIUU Ha SKpPaHEe TEPCOHAITBHOTO
KOMITbIOTEPA, YMEHUE UCIIOIb30BaTh
NepCOHAIbHBIE TUPIOTEXHUUECKUE
cpeacTBa MHPOPMALMOHHO-
KOMMYHHKAIIHOHHOTO JIOCTYTIA CIIETTBIMA
CTY/ICHTaMH;

10) 115t CTYA€HTOB C HAPYLIEHUSIMU OIIOPHO-
JIBUTATENILHOTO amnmapara (CTYJIEHTHI ¢
uHBaUIHOCTHIO 1 OB3 He 00yuarores,
NpPEIMETHBINA pe3ynbTaT He (OPMHUPYETCS):
-OBJIa/ICHNE CIEINaIbHBIMU
KOMIIBIOTEPHBIMU CPEICTBAMU
NPEJICTaBJICHUS U aHAJIM3a JaHHBIX U
YMEHHE HUCII0JIb30BATh IEPCOHANIBHbBIE
CPEJICTBA JIOCTYIIA C YYETOM JABUTATEIbHBIX,
pEeYEIBUTATEIbHBIX U CEHCOPHBIX
HapyIlIEeHNH;

- HaJIM4M€ YMEHHUS UCII0JIb30BaTh
NePCOHAIbHBIE CPEACTBA TOCTYI

OcBoenue conepkanus yaeOHoro mpeamera Maremarruka 006ecrnednBaeT JOCTHKEHUE
CIIEYIOIINX Pe3yJIbTATOB:

Yri1y6/1eHHbIH YPOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTAThI»

Paznen Il. BoimyckHUK HayYHuTCHA V. BbIyCKHMK MOJYYHT
BO3MOKHOCTh HAYYHUTHCS
Hean Jnst ycnenHoro npoosnKeHus Jlnst oGecriedeHus: BOZMOXKHOCTH
OCBOCHHS o0pa3oBaHUs YCIIEIIHOTO MPOI0KEHHs 00pa3oBaHus
npeaMera IO CIIELUAIBHOCTSM, CBSI3aHHBIM C IO CTIEUHATbHOCTSIM, CBSI3aHHBIM C
IIPUKJIATHBIM HCII0JIB30BAHUEM OCYIIIECTBJIEHUEM HaYYHON U




MaTeéMaTHKHU

HCCIIEN0BATEILCKOM IEITENLHOCTH B
00JacTH MaTEMATHKU M CMEXKHBIX HAYK

TpeboBaHus K pe3yjbraram

DiemenThl | — CBOGOIHO ONEPUPOBATH MOHATHAMI: | JOCTHKEHHE pe3y/nbTaTos pasaena |;
TeopHuu KOHEYHOE MHOYKECTBO, JJIIEMEHT OIIEpUPOBATh OHATHEM OINIPEACICHUS,
MHOKeCTB 1 MHOX€ECTBA, IIOJIMHOXECTBO, OCHOBHBIMM BHJIaMU OIIpEAEICHU,
MaTeMaTruye nepeceyeHne, 00beJMHEHNE U OCHOBHBIMH BHJIaMHU TEOPEM;
CKOI Pa3HOCTb MHOXKECTB, YHCIIOBBIE IIOHUMAaTh CYyThb KOCBEHHOT'O
JIOTHKH MHO€ECTBA Ha KOOPIANHATHOMU IIPSIMO1A, JI0Ka3aTelIbCTBA;
OTPE30K, MHTEPBaJ, IOJIyHHTEPBAJl, OIIEpUPOBATh NOHATHUSAMHU CUETHOTO U
IIPOMEXKYTOK C BBIKOJIOTON TOUKOM, HECYETHOI'O MHOXECTBA;
rpaduueckoe npecTaBIeHUe MIPUMEHSTh METO/I MaTEMaTHUECKON
MHO’KECTB Ha KOOPJAMHATHOM WHIYKIWH ISl IPOBEIECHUS
IJIOCKOCTH; paccyX/IeHU U 10Ka3aTeIbCTB U
— 3a1aBaTh MHOXKECTBA IIEPEUHUCIICHUEM [pH PpEIICHUY 3a1a4.
U XapaKTEPUCTUUYECKUM CBOMCTBOM; B moBceineBHOM KU3HK U IIPH
—  OIIEpUPOBATH MOHATUAMMU: HU3ydCHUHU APYTUX IPEAMETOB.
yTBEpIKICHHUE, OTPHIAHHC UCIIOJIb30BaTh TEOPETUKO-
YTBEPIK/ICHHS, HCTHHHBIC M JIOKHbIE MHOKECTBEHHBIN SA3BIK U A3BIK
YTBEpIKICHHS, IPUUUHA, CICCTBHE, JIOTUKH JJI1 ONIMCAHUS PEATIbHBIX
YaCTHBIN ciydail o01Iero IPOLIECCOB ¥ ABJICHUH, IPH
YTBEPKICHUS, KOHTPIPUMED; peILICHHUH 337124 APYTUX yIeOHBIX
—  NPOBEPSTH IMPHUHAMIEKHOCTE dIIEMEHTA HPEAMETOR
MHOKECTBY;
— HaxOJUTh NepecevyeHue u
00BbEIMHEHNE MHOKECTB, B TOM UHCIIE
MPEJCTAaBICHHBIX I'papUUECKH Ha
YHUCJIOBOW MPSIMOM M HA KOOPAUHATHOMN
IJIOCKOCTH;
— TPOBOJUTH JI0Ka3aTeJIbHbIE
paccyxienust 11t 000CHOBaHUS
HUCTUHHOCTHU yTBEPKICHU.
B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH
IPYTUX IPEIMETOB:
— HCIOJb30BaTh YUCIOBbIE MHOKECTBA
Ha KOOPJIMHATHOM IIPSIMOM M HA
KOOPJAMHATHOM TUIOCKOCTH IS
OIMCaHUs PEATIbHBIX MPOIIECCOB U
SIBIICHMI;
— TPOBOJUTH J0Ka3aTeJIbHbIE
paccyXIeHHsI B CUTyalHsIX
IIOBCEIHEBHOM JKU3HM, ITPY PELLICHNUN
3aJ1a4 U3 IpYruX NpeIMETOB
Yucaa u — CB00OJHO ONEPUPOBATH MOHATHIMU: Joctuxenue pe3ynpTatos paszjena ll;
BBIPaKEHUHA HaTypaJIbHOE YHCJI0, MHOKECTBO CBOOO/IHO ONIEPUPOBAThH YHCIOBBIMU

HaTypaJIbHBIX YUCCJI, HCJI0C YUCIIO,

MHOXCECTBAMU IIPU PCUHICHUUA 3a1a4;

! 34ecb U ganee: 3HaTb onpeaeneHne NoHATUA, 3HaTb U yMeTb 060CHOBbIBaTb CBOMCTBA (I'IpM3HaKVI, €CJ/In OHU
ECTb) NOHATUA, XapPaKTEPU30BaATb CBA3U C APYITMMUN NOHATUAMMUN, NpeacCTaBNAA O4HO NOHATUE KaK YacCTb
LEeNOCTHOIro KomnneKkca, NCnosib3oBaTtb NOHATUE U €TI0 CBOWCTBA npuv nposeaeHnn paCCYH(,CI,EHMVI,
AOKa3aTenbCTs, peweHnn 3agau.




MHO>KECTBO LIEJIBIX YHCE,
OOBIKHOBEHHAA P00k, IECATUYHAS
IpoOb, CMEIIAHHOE YHUCIIO,
palMOHAIBHOE YUCIIO, MHOKECTBO
paloHaIbHBIX YUCEL,
HpPpALMOHATIEHOE YHCIIO0, KOPEHb
CTENEeHHU N, IEHCTBUTEIILHOE YUCIIO,
MHOXECTBO JICUCTBUTEIBHBIX YHCEIL,
reoMeTpUYecKas HHTEPIIPETaLHs
HATypaJIbHBIX, [ENBIX, PAIIHOHATBHBIX,
JEHCTBUTENBHBIX YHCENT,;

— TOHUMATh B OOBSCHATH PA3HUILY
MEXK1Y TO3ULMOHHON U
HEMO3UIIMOHHON cUCTeMaMu 3aIlucu
YHCEJT;

— TMEepeBOAUTH YKCIIA U3 OJTHOU CUCTEMBI
3aUCH (CHCTEMBbI CUMCIICHUS ) B
APYTYIO;

— JIOKa3bIBaTh U MCIOJIb30BATh IPU3HAKU
JEIMMOCTH CYMMBI U TIPOU3BEICHUS
IIPY BBITIOJIHEHUY BBIYUCIICHUN U
pEIlIeHUH 33]1aY;

—  BBINIOJIHATH OKPYTJICHUE
paIMOHATIBLHBIX M UPPANMOHATBHBIX
YKCell C 33/1aHHON TOYHOCTBIO;

— CpaBHUBATH JCHCTBUTEILHBIC YHCIIA
Pa3HBIMH CIIOCO0AMU;

—  YIOpSI0YMBATh YKCTIA, 3alIMCaHHbBIE B
BUE OOBIKHOBEHHON U JIECITUYHOMN
npobu, yrcia, 3aTUCaHHbIE C
WCIIOJIb30BAaHUEM apU(PMETHIECKOTO
KBaJIpaTHOTO KOPHS, KOPHEH CTereHn
ooubIIe 2;

— Haxoauth HOJ/[ u HOK pa3usiMu
croco6aMu 1 UCTIIOIB30BaTh UX MPH
pelieHuu 3a1ay;

—  BBIMIOJIHATH BHIYUCIICHUS U
peoOpa3oBaHUs BRIPAKEHUH,
coJiepKalnX JeHCTBUTEIbHBIC YHCIa,
B TOM YHCJIe KOPHH HATypPATbHBIX
CTCIICHEH

—  BBINOJIHATH CTaHAAPTHBIS
TOXIECTBEHHBIC TTPEOOpa3OBaHUS
TPUTOHOMETPHUYCCKHX,
norapu()MHUYECKHUX, CTETIEHHBIX,
HPPAIMOHATILHBIX BBIPAKCHHM.

B noBceTHEBHOW KWU3HU U IPU N3yYEHUN
JIPYTUX IPEIMETOB:

BBINOJIHATH U OOBSICHSITH CPAaBHEHHE
PE3yJIBTaTOB BBIYMCICHUN IPU

MMOHUMATh IPUYMHBI U OCHOBHBIE UJIEU
PACIIMPEHUS YUCITOBBIX MHOXKECTB;

BJIa/I€Th OCHOBHBIMH MMOHATUSIMU
TEOpUU AECTUMOCTH IIPU PELLICHUN
CTaHJapPTHBIX 3a/1a4

UMETh 0a30BbIC MPEJICTABICHUS O
MHO’KECTBE KOMILIEKCHBIX YHUCEIT;

CBOOO/THO BBIMOJIHATH TOXK/ECTBEHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX,
Jorapu(MUUECKUX, CTETIEHHBIX
BBIPAKCHMUI;

BIaAeTh opmyoi 6nHoma HeroTOHa;

IPUMEHATD [IPU PELICHUU 3aa4
TEOpeMy O JINHEHHOM
npeacrasiennun HOJI;

OPUMEHSTD MIPU PEIICHUU 3a7a4
Kuraiickyto Teopemy 00 ocTaTkax;

IPUMEHSTD MIPU PEIICHUU 3a7a4
Mainyto teopemy Pepma;

YMETb BBITIOJHSATH 3allUCh YKCTIA B
MO3UIMOHHOI cUCTEME CUNCIICHMUS,;

IPUMEHSTD MIPU PEIICHUU 3a7a4
TEOPETUKO-YNCIIOBBIC (PYHKIINU:
YHCIIO U CyMMa JIeJIUTENeH,
byHKIMIO Diinepa;

IPUMEHSTD MIPH PEIICHUU 3a7a4
LENHBIE ApooH;

IPUMEHSTD MIPH PEIICHUU 3a7a4
MHOTOYJIEHBI C IEWCTBUTEIbHBIMU U
HenbIMU K03 uumenTamuy;

BIIQJICTh MOHATHSIMH PUBOIUMBII H
HEMPUBOIUMBIN MHOTOUJICH U
MIPUMEHSATH UX TIPH PEIICHUU 3a]1a4;

IPUMEHSTD MIPH PEIICHUU 3a7a4
OCHOBHYIO TEOpEMY anreopsl;

NPUMEHSTD MIPH PEIICHUU 3a7a4
npocreiimue QyHKIuu
KOMIUIEKCHOM MIEPEMEHHON KaK
reoMeTpuyecKue npeodpazoBaHus




PEILICHNN IPAKTUYECKUX 3a1a4, B TOM
YHUCJIC HpI/I6JII/I)KeHHI:IX BBIqHCHCHHﬁ,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI
CPAaBHEHUMU;

—  3aIUCBIBATh, CPABHUBATbH, OKPYIJIATH
YHCJIOBBIC JAHHBIE PEATIbHBIX BEIINYUH
C UCIOJIb30BAaHUEM PA3HBIX CUCTEM
U3MEpEHHUS;

COCTAaBJIATh U OLUCHUBATH pa3HbBIMU
croco0amMM YMCIIOBbIE BBIPAXKEHUS IPU
peLICHUH IPAKTUYECKUX 3a1a4 U 3a7a4
U3 APYrux y4yeOHBIX MPEIMETOB

YpaBHeHus
"
HEPABEHCTB
a

— CB0O0OOJHO OIIEPUPOBATH MOHATHIMHU:
ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIOIIEECS
CJIEACTBUEM JIPYrOro ypaBHEHHSI,
YpaBHEHHUSI, PAaBHOCUJIbHbBIE HA
MHO’KECTBE, PABHOCUJIbHbIE
npeoOpa3oBaHus YpaBHECHUN;

— pewiatb pa3HbIe BUJIbl YPABHEHUN 1
HEPABEHCTB U UX CUCTEM, B TOM YHCJIE
HEKOTOpbIe ypaBHeHUs 3-i u 4-it
CTereHel, ApoOHO-pallMOHAIbHbIE U
UppalMOHAIIbHBIE;

— OBJJIETh OCHOBHBIMH THUIIAMU
[IOKa3aTeIbHbIX, JOTapU(PMHUUECKUX,
UPPaLMOHATIBHBIX, CTEIIEHHBIX
YpPaBHEHUI U HEPABEHCTB U
CTaHJApPTHBIMU METOJAMH UX PELICHUN
Y IPUMEHATh UX MPHU PELICHUHU 3a]1aY;

— IPUMEHATH TeopeMy be3y K pemeHuto
YpaBHEHUM;

— IpUMEHATH TeopeMy Buera s
pelIeHNs HEKOTOPBIX ypaBHEHUN
CTEIIEHH BBIILIE BTOPOIi;

— TIOHHUMAaTh CMBIC] TEOPEM O
PaBHOCHUJIBHBIX U HEPABHOCHJIbHBIX
npeoOpa3oBaHUsAX YpPaBHEHUN U YMETh
UX JIOKa3bIBaTh;

—  BJIAJIETh METOJAMHU PELICHUS
YPaBHEHUI, HEPABEHCTB U UX CUCTEM,
YMETb BBIOMPATh METO/] PELICHUS U
000CHOBBIBaTh CBOM BBIOOD;

— HCIIOJIb30BaTh METOJl MHTEPBAJIOB ISt
pellIeHrs HEPaBEHCTB, B TOM YHCIIE
IpoOHO-pallMOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s1 MppaliioHaIbHbIE
BBIPAKCHUS;

— pewarh anreOpanyeckue ypaBHEHHs U
HEPABEHCTBA U UX CHCTEMBI C

Joctxenne pe3yiabTaToB pazzaena ll;

— CcBOOOJIHO OIpeAeNsaTh THII U
BBIOUpATh METO/ PEIICHUs
[I0KAa3aTeNbHbIX U
norapuMUUECKUX ypaBHEHUI U
HEPABEHCTB, UPPALMOHAIIbHBIX
YpaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKUX YpaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO peIIaTh CUCTEMBI
JIMHEWHBIX YPAaBHEHUN;

— peuiatb OCHOBHBIE THUIIBI YPaBHEHHI
1 HEPaBEHCTB C MapaMeTpaMu;

— TPUMEHATH IIPU PELIECHUH 3a7a4
HepaBeHcTBa Komm —
bynskosckoro, bepnymu;

— HMMETb NIPEACTABICHUE O
HEPABEHCTBAX MEXKIY CPEIHUMHU
CTEIEHHBIMU




napamMeTpamy anredpanyeckum u
rpadu4ecKuM METO/IaMH;

BJIAJI€Th pa3HbIMU METO/IaMHU
JI0Ka3aTelbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;
n300pakaTh MHOKECTBA HA IIOCKOCTH,
3aJlaBaéMble YpPaBHEHUSAMH,
HEpaBEHCTBAMU U UX CUCTEMaMH;
CBOOO/IHO UCIOJIb30BaTh
TOKIECTBEHHbIE NPEOOPa30BaHUsI IIPU
peLIeHUN YPAaBHEHUM U CUCTEM
ypaBHEHUU

B HOBCGHHCBHOﬁ JKU3HU U TP U3YUCHUU

JIPYTUX MPEIMETOB:
COCTaBJIATh U PEIIaTh YPABHECHUS,
HEpPaBEHCTBA, UX CUCTEMBbI PU
pelIeHuy 3a/1a4 APYTux yueOHbIX
MIPEAMETOB;

BBITIOJIHSITH OLIEHKY MPaBIONO100us
pe3yJIbTaTOB, MOJIYYaEMbIX [IPU
pEeLIeHUH PAa3INYHbIX YPaBHEHUM,
HEPABEHCTB M UX CUCTEM IIPU PELIEHUU
3a/1a4 IPYrux y4eOHbIX MPEAMETOB;
COCTaBJIATh U PEIIaTh YPABHECHUS U
HEpPABEHCTBA C MapaMeTpaMu Mpu
pEIlIeHnH 3aa4 JPYTUX Y4eOHbIX
MPEIMETOB;

COCTaBJIATh YPABHEHUE, HEPABEHCTBO
WJIA UX CUCTEMY, OIIMCHIBAIOLIINE
pEaATbHYIO CUTYALUIO WU MTPUKIATHYIO
3a7a4y, MUHTEPIIPETUPOBATH
MOJTyYE€HHBIE PE3YIIbTATHI;
HCIIOJIb30BAaTh MPOrPpaMMHBIE CPEICTBA
IIPY PELIEHUH OTIEIIBbHBIX KJIACCOB
YpPaBHEHUI U HEPABEHCTB

DOyHKIUHA

BrnaneTs noHATHAMU: 3aBUCUMOCTD

BeJIMYMH, (YHKIIHS, apTYMEHT U
3Ha4YeHue QYHKIUH, 007IacTh
OTIpeIeIICHUS] © MHOKECTBO 3HAUCHHI
¢byHkuuu, rpaduk 3aBUCUMOCTH,
rpaduk QyHKIMH, HYIU GYHKIHH,
MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXYTKE, yObIBAHUE HA YHCIOBOM
MIPOMEXYTKE, HaubobIlee U
HaMMEHblIIee 3HaueHue PyHKIMH Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoanveckas QyHKINA, TIEpHO/,
4eTHas U HedyeTHast QyHKIUH; yMETh
MPUMEHSTH 3TH MOHATHUS NPU PEIICHUH

JoctukeHnue pe3ynbTaToB pasaena II;

BJIA/IETh MOHSITHEM aCUMIITOTHI U YMETh
€ro MPUMEHSATH IIPU PEILIEHUN
3a1ad4;

MIPUMEHSTh METO/IbI PELICHHUS
npocTedmmx AudQepeHnuanbHbIX
YPaBHEHUH IIEPBOTO U BTOPOTO
MOPSIAKOB




3ajau;

BJIAJICTh MMOHATHEM CTENICHHAsl (DYHKIIUS;
CTPOUTH €€ IrpaduK U yMETh
MPUMEHSTH CBOMCTBA CTETICHHOMN
(GYHKLINU IpU peLIeHUH 3a1a4;

BJIAJICTh MMOHATUSAMH TTOKA3aTEIIbHAS
(GyHKLHSA, SKCIIOHEHTA; CTPOUTh UX
rpadMKu ¥ yMETh IPUMEHSTH CBOMCTBA
[0Ka3aTeabHON (QYHKIUH MIPH
pelIeHUH 3a/1a4;

BJIAJICTh MTOHITHEM Jlorapu(pMudecKas
(byHKLUS; CTPOUTH ee rpaduK U YMEThb
IIPUMEHSTh CBOICTBA
norapupMUUecKoi GyHKIMH TpU
pelLIeHNH 3aa4;

BJIAJICTh MMOHATUSMHU TPUTOHOMETPHUECKHUE
(GYHKIIUU; CTPOUTH UX TPAPUKU U
YMETh IPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKUX (QYHKLUH NpU
peIIeHIH 3a/1a4;

BJIAJICTh MNOHATHEM OOpaTHast QYHKLHUS;
MPUMEHSTH 3TO MOHSATHE MIPH PEIICHUN
3ajau;

NPUMEHSTH [IPH PEIICHUH 33/1a4 CBOIMCTBA
(GyHKLIMN: YETHOCTh, IEPUOUYHOCTb,
OTPaHUYEHHOCTH;

HOPUMEHSTH [IPU PELIeHNUH 3314
npeoOpa3oBanus rpaduKoB QyHKINH;

BJIAJICTh MOHATUAMH YUCIIOBAs
MOCJIeIOBATEIBHOCTb,
apupMeTHyecKas U TeOMeTprIecKas
MIPOTPECCHUS;

OPUMEHSATH MIPU PELICHUH 33/1a4 CBOICTBA
Y TIpU3HAKK apu(PMETHIECKON U
reOMeTPHUECKON Mporpeccuit.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH
JAPYTUX y4eOHBIX MPEAMETOB:

—  OIpenessaTh no rpadpukaM u
WCTIOJIB30BATH JIJISl PEIICHUS
MPUKIIAJHBIX 33124 CBOIMCTBA
peabHBIX MPOIECCOB M 3aBUCUMOCTEH
(HanGonplIve 1 HauMEeHbIINe
3HAYCHUs, IPOMEKYTKH BO3PACTAHUS H
yObIBaHUS QYHKIINHU, TIPOMEKYTKH
3HAaKOIIOCTOSTHCTBA, ACHMITTOTHI, TOYKH
neperuda, Nepuoa u T.11.);

— HWHTEpPIpPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOMN
CHUTYAIIUH;.

OIpeseNATh 0 rpaguKaM MpocTeime
XapaKTEPUCTHKH MEPUOINIECKUX




MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PAJUOCBSI3H U JP.
(ammuMTyQ, TEPUOT U T.11.)

OJieMeHThl | BianeTh moHsTHEM OECKOHEYHO — JlocTHKEeHHE Pe3ybTaToB pasjeiia
MaTeMaTuye yObIBaro11asi FeoMeTpUYecKas Il;
CKOro IMporpecCud U YMCThb IIPUMCHSATH Cro — CBO6OI[HO BJIAJETh CTAaHIAPTHBIM
aHaJju3a [IpY PCIICHUU 3a/1a4; anmnapaToM MaTeMaTHU4eCKOro
MMPUMCHATH OJId PCHICHUA 3aaa4 TCOPUIO aHaJIM3a OJI BBIYUCIICHUS
IIPEACIIOB; MPOM3BOIHBIX (DYHKIIMH OTHOM
BJIQJICTh MOHITHSIMHA O€CKOHEYHO OOJIBIITNE TIepeMEHHOI;
1 6ECKOHEYHO MaJible YHUCIOBbIE —  cBOGO/HO IIPUMEHSTb AIlapar
ITOCJIENOBATEIPHOCTH U YMETD MaTeMaTUYECKOT0 aHan3a JJIst
CpaBHUBATh OECKOHEUHO OOJIBIITHE U rccenoBanus GyHKIHit u
GECKOHEUHO MaJble MMOCTPOEHUS rPauKOB, B TOM YHCIIC
IIOCJICAOBATCIIPHOCTH, HCCJIEIOBAHNS HA BBIIYKIIOCTD,
BJIQJICTh TIOHSITHSIMH: ITPOU3BOTHAS —  OIepUpOBaTH MOHATHEM
(GyHKIIUU B TOYKE, MPOU3BOIHAS NepBO06Pa3HOit QYHKIMM s
yHxumy; peLICHHS 3a/1a4;
~  BBIMHCIATH IPON3BOIHBIC — OBIIQJICTh OCHOBHBIMH CBEJICHUSIMU
SJICMCHTapHBIX yHKmii 11X 06 unrerpane Herorona—JIeiOuuma
KOMOMHAIHIA; U €ro MPOCTENIINX IPUMEHEHHSX;
— HCCIef0BaTh PYHKIUH HA — OIEpUpPOBATh B CTAHIAPTHHIX
MOHOTOHHOCTD M SKCTPEMYMBI, CUTYaIUSIX TIPOU3BOIHBIMH BBICIINX
— CTpPOHWTH Irpa)MKu U MPUMEHSTH K IOPSLIKOB;
PEIICHHUIO 3a/1a4, B TOM YHUCJIC C —  YMeTb IPHMEHSTb TIPH PELeHHH
[apaMeTpoM, 3a/1a4 CBOWMCTBA HEMPEPHIBHBIX
—  BJIAJICTH MOHSATUEM KacaTellbHas K DyHKIMIA;
rpauky QYHKIUH U yMETh IPHUMCHSTH | _ YMETh PUMEHSTH MTPH PEIICHUN
CT0 IIpH PCIICHAN 3a1a4, 3aj1a4 TeopeMbl Beitepmrpacca;
— BJIAJETh MOHATUSAMU NIEpBOOOpa3Has —  YMETb BBIIONHATH IPHOIIKEHHBIE
(byHKIHSI, ONIpeIeTICHHBII HHTETPa; BBIUUCIICHUS (METO/BI pEIICHUS
— HpUMEHsATh TeopeMy HbproToHa— YpaBHEHUH, BBIYUCIICHUS
JleitOHMIA U €€ CNeACTBUS ISt OTpeIeIEHHOr0 HHTErpaa);
pelieHus 3a1ad. — yMEeTbh IPUMEHSTH MTPUIOKCHHE
MIPOU3BOTHON U OTIPEAETCHHOTO
B nmoBcenHeBHOM XKU3HU U MIPU U3YUCHHUH MHTErpaia K PELIeHHIO 3a1a4
JIPYTUX YIEOHBIX TIPEIMETOB: €CTECTBO3HAHMS,
— pelIaTh IPUKIAAHBIC 3a1a91 U3 —  BJIaJIeTh MOHATUSMHU BTOpast
Ononorny, GpU3NKA, XUMHH, MIPOM3BO/IHAS, BBIMYKJIOCTh rpaduka
SKOHOMHKH H JPYTUX TPEIMETOB, (DYHKLHU U yMETb HCCIIE/I0BATh
CBSI3aHHBIE C UCCIIEIOBAHUEM YHKIHIO Ha BBITYKIOCT
XapaKTePUCTHK TPOIIECCOB;
—  HMHTEpHpPETUPOBATH MOTyYEHHBIC
PE3YIbTATHI
Cratuctuka | OnepupoBaTh OCHOBHBIMH Hoctuxenue pe3ynbraTo pasaena ll;
U Teopus OIMHCATETHbHBIMU XapaKTEPUCTUKAMHU VMMETh TPEICTABICHNE O IEHTPATBHOM
BEPOSITHOCT YHUCJIOBOTO HaOOpa, MOHATHEM MpEETbHON TEOPEME;
eil, Joruka reHepalbHast COBOKYITHOCTh H HMMETh TPEJICTaBICHHUE O BHIOOPOYHOM
" BBIOOPKOIL U3 Hee; Kod(hpuImeHTe Koppemsiuu u
KOMOMHATOP | — ONEpUPOBATh MOHITHUAMH: YaCTOTA U JIMHEWHOH PErpeccuu;
HKa BEPOSITHOCTH COOBITHS, CyMMa U HMMETh IPEJCTaBICHUE O




MPOU3BEICHUE BEPOSITHOCTEH,
BBIUUCIISATH BEPOSITHOCTU COOBITHI Ha
OCHOBE I10/ICYETa YHCIIAa HCXOJIOB;

— BIIQJIeTh OCHOBHBIMHU HOHSATHSIMH
KOMOWHATOPHUKH U YMETh UX
IPUMEHSATH [IPU PEIICHUH 33/1a4;

— HMETb MpeJCTaBIeHHE 00 OCHOBAX
TEOPHUU BEPOSTHOCTEN;

— HMETh NPEACTABICHUEC O ANUCKPETHBIX U

HCIIPCPBIBHBIX CHy‘I&fIHHX BCIINYHHAaX
" pacnpeaciiCHuAX, 0 HE3aBUCUMOCTH
CJ'Iy‘l&fIHBIX BCJIMYHH,

— HMCTb NIPCACTABIICHUC O
MAaTEMATHYCCKOM OXXUJaHHUH U
AUCIICPCHUHA CﬂyqaﬁHLIX BCJINYHH,

— HMCTb NPCACTABIICHUC O COBMCCTHBIX
PacCpeaCiICHUAX CHy‘I&ﬁHLIX BCJINYHH,

— IIOHUMATb CYTb 3aKOHa OOJIBIIIMX YHCEIT

Y BBIOOPOYHOT'O METO[a U3MEPEHUS
BEPOATHOCTEH;

— UMETh MPEACTABICHUE O HOPMAILHOM
pacrpeiesieHuy U mpuMepax
HOpPMAaJIbHO paclpeaeIeHHBIX
CIIy4aiiHBIX BEJIUYMH;

— UMETh [IPEACTABICHUE O KOPPEIALNH
CIIy4allHbIX BEJIMYUH.

B noBce1HEBHOM KU3HU U IIPU U3YyYECHUU
JIPYTUX MPEIMETOB:

—  BBIYKCIIATH WM OLICHUBATH
BEPOSITHOCTH COOBITUH B peasibHON
KU3HY;

—  BBIOMpPATh METO/bI MOAXOAIETr0
NPEJCTAaBICHNUS U 00pabOTKHU TaHHBIX

CTaTHUCTUYECKUX TUIIOTE3aX U
MPOBEPKE CTATUCTHYECKON
TUIOTE3bI, O CTATUCTUKE KPUTEPHUs
U €€ yPOBHE 3HAYHMOCTH;

UMEThH MPEACTABICHUE O CBS3H
HMIIUPHUYECKUX U TEOPETHUECKUX
pacrpeeneHui;

UMETH MPEJCTABICHUE O KOJAUPOBAHUH,
JIBOMYHOM 3alKCH, TBOMYHOM
JiepeBe;

BJIa/I€Th OCHOBHBIMH MOHATUSIMU
Teopuu rpados (rpad, BepiinHa,
pebpo, cTeneHb BepIUINHbI, IYTh B
rpade) ¥ yMEeTb IPUMEHSTh UX MIPH
pEIlIeHUH 3a]1aY;

UMETb IPEJICTABICHNUE O ACPEBBIX U
YMETb IPUMEHSTH MPU PEIICHUU
3ajay;

BJIQ/IETh IOHSTHUEM CBS3HOCTh U YMETh
MPUMEHSITh KOMIIOHEHTHI CBI3HOCTH
IIPU PEIICHUH 33]1aY;

YMETh OCYIIECTBISATH IyTH MO pedpam,
00x016I pedep 1 BepiuH rpada;
UMETb MPECTABIECHUE 00 31UIEPOBOM U

raMUJIBTOHOBOM IYTH, UMETh
MIPECTaBICHUE O TPYIHOCTH 3a/1a4H
HaXO0XXJCHUs raMUJIbTOHOBA ITYTH;

—  BIIQJICTh TIOHSATHSIMHA KOHEUHBIE H
CYETHBIE MHO)KECTBA M YMETh UX
NPUMEHSTH MIPU PELICHUH 33/1a4;

— YMETh IPUMEHSTHh METO]]
MaTeMaTHYECKOW WHIYKIIH,

— YMETh IPUMEHATH MPHUHIIUII
Jupuxie npu pemeHuy 3agay

TexcToBBIE
3aJ1a4M

— Pematp pa3Hble 3aja4M MOBBIIEHHOM
TPYIHOCTH;

— aHaJU3UpPOBATh YCIOBHE 33/1a4H,
BBIOMPATh ONTUMAJILHBIN METO/T
pelieHus 3a/lauu, paccMaTpuBas
Pa3TUYIHBIC METOBI,

— CTPOUTbH MOJIEJIb PEUICHUS 33]1a4H,
MIPOBOJIUTH JIOKA3aTEIbHbBIC
pacCyXJIeHHsI IPU PEIICHUH 3aa4H,

— pemiath 3aa4n, TpeOyromue nepedopa
BAPUAHTOB, IPOBEPKHU YCIOBUH,
BBIOOpA OMITUMATBLHOTO Pe3yIbTaTa;

— aHAJIM3UPOBATh U UHTEPIPETUPOBATH
MOJIYYCHHBIC pCHICHUA B KOHTCKCTC
YCIIOBUS 33[]a4uM, BEIOUpATh pEIICHMUS,
HE MPOTUBOpEYAIINE KOHTEKCTY;,

JlocTrxeHue pe3yiabTaToB paszaena |l




— TEPEBOJUTH TPH PEIICHUH 3a]1a91
nH(pOpMaIHIO U3 0THON (HOPMBI
3aIHCH B JPYTYIO, HCIIONB3YS IPU
HEOOXOIMMOCTH CXEMBI, TAOJIHIIEI,
rpaduKy, TUarpaMMel.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHU
IPYTUX IPEIMETOB:

— pelarh NPaKTUYECKUE 3aa4U U
3a/1a4u U3 IPYrux NpeIMeTOB

I'eomeTpust

— Buagers reomerpuueckumMu
MOHATHUSIMH TIPH PEILICHUHU 3371a4 1
MPOBEICHUU MaTEMaTUYECKIX
paccyxJIeHuU;

—  CaMOCTOSATENBHO (OPMYIHUPOBATH
OIIpeJIeJIEHUs] TEOMETPUYECKUX QUryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOWCTBAxX M NMpH3HAKaX
reoMeTpuueckux puryp u
000CHOBBIBaTh UJIM OIPOBEPIaTh MX,
000011aTh WM KOHKPETH3HPOBATH
pe3yabTaThl HA HOBBIX Kilaccax Quryp,
MIPOBOJIUTH B HECIIOKHBIX CIIyJasx
Kkjaccuukanuio GUryp 1o pasaudyHbIM
OCHOBAHHUSM;

— HCCIEJ0BATh YEPTEXKH, BKIIOYAs
KOMOMHaMH (HuUryp, U3BJIEKaTh,
WHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HH(POPMALIHIO,
MPEJICTaBIICHHYIO Ha YepPTekKax;

— pemaTh 3a/1a4d T€OMETPHUUECKOTO
CoJIepKaHusl, B TOM YHCJIIE B
CUTYalHsX, KOTJIa aJITOPUTM PEIICHUS
HE cJelyeT SIBHO U3 yCJIOBUS,
BBITTOJTHATH HEOOXOIMMEBIE ISt
peleHus 3a/1auu JONOIHUTEIbHbIE
MTOCTPOEHMSI, MCCIIETOBATh
BO3MOKHOCTh IIPUMEHEHUS TEOPEM U
bopMyIT UIA peneHns 3a1ad;

— yMeTb (GOpMYIHPOBATh U JI0KA3bIBAThH
reOMETPHUECKUE YTBEPHKIACHUS;

—  BIIQJICTh TIOHSATHSIMH CTEPEOMETPHUH:
pHU3Ma, apauIeleTuIie ], TUpaMuia,
TeTpa’ip;

— UMETb NPEACTaBICHUSI 00 aKCHOMax
CTEPEOMETPHUH U CIEJCTBHUAX U3 HUX U
YMETh PUMEHSTh UX MIPU PELICHUN
3ajmad;

— yYMETb CTPOHTDH CECUCHUS
MHOTOI'PaHHHUKOB C HCIIOJIb30BaHHEM
pa3IUYHBIX METOAOB, B TOM YHCIIE U

Nwmets npencrasieHue oo
aKCHOMAaTUYECKOM METO/IE;
BJIa/IETh IOHSITUEM I'€OMETPUUECKUE
MecTa TOYEK B IPOCTPAHCTBE U
YMETb IPUMEHSATH UX JJIs PELIECHUS
3ajay;

YMETb IPUMEHSATH JJISl PELICHUS
3a/1a4 CBOMCTBA IJIOCKUX U
JIBYIPaHHBIX YIJIOB, TPEXI'PAHHOTO
yria, TeOpeMbl KOCUHYCOB U
CHHYCOB JIJIsl TPEXTPaHHOI'O YIJIa;
BJIQ/IETh MTOHITHEM
NEPIEHIUKYIIPHOE CEUCHHE
HPU3MBI U YMETh IPUMEHATH €ro
IIpY pElIeHNH 3a/]aY;

UMETH NPEJCTABICHUE O
JIBOIICTBEHHOCTH MPABUIIbHBIX
MHOTOTPaHHHUKOB;

BJIA/IETh NOHATUSMH LIEHTPAIBHOE U
[apajuIeIbHOE MPOEKTUPOBAHKE U
MPUMEHSITh UX NPU TOCTPOESHUU
CEYEHUII MHOTOTPaHHUKOB METOJIOM
MPOEKIIUH;

MMETH NPECTABICHUE O Pa3BEPTKE
MHOTOIpaHHHKA U KpaTyaiiem
IyTH HA TIOBEPXHOCTH
MHOT'OT'pPaHHHKA;

UMETh MPEJCTaBIEHUE O
KOHUYECKUX CEUCHMUSIX;

UMETH NPEJCTABICHUE O
Kacaromuxcs cepax u
KOMOWHAIIMH TeJl BPALICHUS U
YMETb IPUMEHSTH UX IIPU PELICHUU
3ajay;

MPUMEHSITH [P PELICHNUH 3a]a4
bopMyIy pacCTOSIHUS OT TOUKH J10
IJIOCKOCTH,

BJIAJIETh pa3HbIMU CIIOCOOAMHU
3aJJaHus IPSIMOI ypaBHEHUSMU U
YMETb IPUMEHSATH IPU PELLIEHUN
3ajay;




METO/A CIIEJIOB;
HUMETh IPEJCTaBICHUE O
CKPEILMBAIOIINXCS MPSMBIX B
IIPOCTPAHCTBE U YMETh HAXOAUTh YTOJl
U PACCTOSIHUE MEXAY HUMU;
IPUMEHSATh TEOPEMBI O
[apajIeIbHOCTH NPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE IIPU
peLIeHNH 3aa4;

YMETb IPUMEHSTH NTapaJlJIeIbHOE
MIPOEKTUPOBAHUE JJISI U300paKESHUS
duryp;

YMETb IPUMEHSITh
NEePIEHAUKYIIPHOCTH IPSIMOi U
IUIOCKOCTH TPH PEIICHUH 3a]a4;
BJIA/IETh MOHATUSIMU OPTOTOHAJIBHOE
IIPOEKTUPOBAHNE, HAKJIOHHBIE U UX
MIPOEKIIMH, YMETh IPUMEHSTh TEOPEMY
0 Tpex MepIeHAUKYIIpax npu
pelIeHnH 3a/1a4;

BJIaJICTh TOHITUSMHU PACCTOSIHHUE
MEXJy (UrypaMmu B IPOCTPAHCTBE,
00N ePIEHIUKYIISP ABYX
CKPELIMBAIOIIUXCS IPSAMBIX U YMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;
BJIA/IETh MTOHATHEM YTOJI MEXAY
IIPSIMOM U TUIOCKOCTBIO M YMETH
MIPUMEHSTH €r0 IPU PEIICHUH 3aay;
BJIA/IETh MOHATHUSIMU JIBYTPaHHBIN yToJl,
YToJI MEXY TUIOCKOCTSIMH,
MePIEeHIUKYJIIPHBIE TUIOCKOCTH U
YMETb IPUMEHSATH UX IIPU PELLICHUN
3ajady;

BJIA/IETh MOHATUSIMU IIPU3MA,
napajuleJIenunes; U IpUMEHATh
CBOMCTBA NapajuieenuIeaa npu
pELIEeHNN 3a]1a4;

BJIa/IETh MOHITHEM MPSIMOYTOJIbHBIN
napajuiesienunesa U IpUMeHATh €ro npu
pELIEeHNN 3a/1a4;

BJIa/IETh MOHATUSIMH MUPaAMH/Ia, BUIbI
MUpaMHL, DJIEMEHTHI IPABUIILHOM
MUpPaMHJIbl U YMETh IPUMEHSTh UX NPU
pelIeHnH 3a/1ay;

HMETH IPEJCTABIEHUE O TEOPEME
DOiinepa, MpaBUWIBHBIX
MHOTOTpaHHUKAX;

BJIAJI€Th TOHATHUEM ILIOLIAIU
IIOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETb IPUMEHSTH €r0 IIPU PELICHNUN
3ajady;

MIPUMEHSITH [P PELICHNUH 3a]a4 U
JTI0KA3aTeNbCTBE TEOPEM BEKTOPHBII
METOJ U METO/I KOOP/IUHAT;

UMETh MpeJCTaBlIeHnEe 00 aKCHoMax
o0beMa, MPUMEHATH (POPMYJIIbI
00BEMOB MPSMOYTOJIEHOTO
napajuiesienumne1a, IpusMbl 1
MUPaMUJIbI, TETPAdIpa PU
pEIlIeHUH 3a]1aY;

IIPUMEHSTH TEOPEMBI 00
OTHOLIEHMSIX 00BEMOB ITPU
pEIlIeHUH 3a]1aY;

NPUMEHSTh UHTETPAJ IS
BBIUHCIICHHS] 00bEMOB U
MOBEPXHOCTEH Tel BpalleHus,
BBIYUCIICHUSI TIJIOIIA 1
chepuyeckoro mnosica 1 oobeMa
IIIAPOBOTO CJIOS;

UMETh MPEJCTaBICHUE O ABUKCHUSIX
B IIPOCTPAHCTBE: MapaJlIeTIbHOM
MepPeHoce, CHMMETPHUH
OTHOCHTEJIBHO IIJIOCKOCTH,
LEHTPAIbHOW CUMMETPUH,
IIOBOPOTE OTHOCUTEIIBLHO MPSAMOH,
BUHTOBOM CUMMETPHUHU, YMETh
NPUMEHSTH UX MIPH PEIICHUH 3a7ay;
UMETb MPEJCTABICHHUE O TUIOIIAIH
OpPTOTOHAIBHOM MPOEKIUH;

UMETh MPECTABICHHUE O
TPEXTPAaHHOM U MHOTOTPaHHOM YTJIe
U IPUMEHATH CBOMCTBA IIOCKUX
YIJI0B MHOTOTPAHHOTO YTJIa PH
pelLIeHNH 3aa4;

UMETh MPEJCTABICHHS O
npeoOpa3oBaHUM MO00US,
TOMOTETHH U YMETh IPUMEHSATh UX
NIPU PEUICHUH 3a71a4;

YMETh pelIaTh 33a4M Ha
IUIOCKOCTH METOJIaMH
CTepEOMETPHH;

YMETh NPUMEHSTH (HOPMYJIbI
00BEMOB TPH PEIICHUH 3a/1a4




— BJIaJIeTh NOHATUSMU TeJla BpallleHus
(mmmuHAp, KOHYC, map u chepa), ux
CEUCHUS U YMETh IPUMEHSATDH UX MPU
pelIeHnH 3a]1aY;

— BJIAJIETh OHATUSMHU KacaTeIbHBIC
MPSIMBIC U TUIOCKOCTH U YMETh
MPUMEHSITH U3 MIPU PELICHUU 33]1aY;

— WMETh MPEJICTABICHUS O BIUCAHHBIX H
OIMCAHHBIX cepax U yMETh
MPUMEHSTH UX MPU PELICHUH 33/1a4;

—  BJIAJIETh OHATUSAMHU 00BEM, 0OBEMBI
MHOTOTPaHHUKOB, T€JI BPALICHUS U
MIPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

— UMETb NPEACTaBICHUE O Pa3BEPTKE
UWIMH]IPA U KOHYCA, TUIOIIA I
MMOBEPXHOCTH IIWIIMH/PA U KOHYCA,
YMETb IPUMEHSTH UX IIPU PEIICHUU
3ajad;

— UMETb NPEACTaBICHHUE O TUIOIIATU
cdepbl 1 yMETh MPUMEHSTH €0 Npu
pEIICHUH 33]1aY;

— yMeTh pelaTh 3a7aud Ha KOMOWHAIUU
MHOTOTPaHHUKOB U T€J BpaIICHHUS,;

— WMETh MPeJCTaBIeHUE O T0J00UHN B
MPOCTPAHCTBE U YMETh PEIIaTh 3a7a9n
Ha OTHOIIIEHHE 00BEMOB U TUIOIIaIeH
MMOBEPXHOCTEN MOJAOOHBIX (puryp.

B nmoBcenHeBHOM )XKU3HU U MIPU U3YUCHHUH
JIPYTUX TPEIMETOB:

— COCTaBJISTH C UCMOJIb30BaHUEM
CBOMCTB reOMeTpUIECKHX (HUTYP
MaTEeMaTHYECKHUE MOJICITH JIUIS PEIICHHUSI
3a/1a4 MPaKTUYECKOTo XapaKTepa u
3aJ1a4 U3 CMEKHBIX JIUCIUTLINH,
HCCIIeIOBATh MOTYYEHHBIE MOJCIU U
WHTEPIPETUPOBATH PE3YIIhTAT

BekTops! 1
KoopaAuHAT
bl B
MPOCTPAHCT
Be

— BnaneTs NOHATHUAMHU BEKTOPBI M UX
KOOpJUHATBI;

—  YMETh BBINOJIHSTH ONEpaliy Hajl
BEKTOpaMHU;

— HCIOJb30BaTh CKAIIPHOE
MIPOU3BEICHNE BEKTOPOB MPH PEIICHUN
3ajady;

— TMPUMEHSTh ypaBHEHHE MJIOCKOCTH,
(bopMyIly pacCTOSIHUSI MEXKIY TOUYKaMU,
ypaBHEHHE Cephl IPU PELIeHUN
3ajady;

— TMPUMEHATH BEKTOPHI U METOJ
KOOpJWHAT B IPOCTPAHCTBE MIPU
peIIeHNH 3a1a9

JlocTixeHue pe3yibTaToB paszaena ll;

— HaxoJUTh 00BEM Mapasuieenureia
U TETpad/pa, 3aIlaHHBIX
KOOp/IMHATaMU CBOUX BEPILUH;

—  3a/1aBaTh MPSIMYIO B TIPOCTPAHCTBE;

— HaxOJMTb PACCTOSHUE OT TOUKHU J0
IUIOCKOCTH B CUCTEME KOOP/IMHAT;

— HaxOIWTb PACCTOSHUE MEXKILY
CKPEIUBAIOIIUMUCS TPSIMBIMH,
3aJJaHHBIMU B CICTEME KOOPAMHAT




HUctopus

Nwmets npencraBieHue o BKIaIe

Joctmwkenne pe3yabTaToB pazaena |l

MaTeMaTHK BBIIAIOIIMXCS] MATEMaTUKOB B
H pa3BUTHE HAYKHU,

[IOHUMATh POJIb MATEMATHUKH B

pasButuu Poccun
MeTtoanr Hcnons30BaTh OCHOBHBIE METO/IBI Joctxenne pe3yiabTaToB pazzaena ll;
MAaTeMaTHK JI0Ka3aTeNbCTBA, IPOBOJIUTH INPUMEHATh MATEMATUUECKHUE 3HAHUS K
U JI0Ka3aTeJIbCTBO U BBIMIOJIHSTD HCCIJIEJOBAHMIO OKPY’KaIOILIEro MUpa

OIIPOBEPIKEHUE;

IIPUMEHATH OCHOBHBIE METObI
pELIeHNsT MaTeMaTUYECKUX 3a/1a4;

Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAIOIIEro MUpa U
IIPOU3BENCHUN UCKYCCTBA;
IIPUMEHSATH IPOCTEUIINE ITPOrPaMMHBIE
CPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU
pELIEHY MAaTEMATUYECKUX 3a/1a4;
II0JIB30BATHCS ITPUKIIATHBIMU
[IporpaMMamMu M rporpaMmmamu
CUMBOJIbHBIX BBIYUCICHUN JUIs
HCCIIEIOBAaHUS MATEMATHYECKUX
00BEKTOB

(MonenupoBaHue PU3MIESCKUX
MIPOLIECCOB, 3a/1a41 YKOHOMHUKH )

2. Conep:xxanue yueOHOIO0 npeamera
Aure0pa ¥ HayaJ1a aHAJIM3A




[ToBropenue. Pemienue 3amad ¢ MCMOJB30BAHUEM CBOMCTB YHCEI M CHUCTEM
CUMCJIEHUA, NEITMMOCTH, JOJEH M YacTel, MPOLUEHTOB, MOAyJel yucell. Pemenue 3amad c
WCIIOJIb30BAaHUEM CBOMCTB CTENEHEH W KOpHEW, MHOTOWICHOB, MPeoOpa3oBaHUI
MHOTOYJICHOB M JPOOHO-pAIlMOHANILHBIX BBIpaXXCHHH. PeleHue 3am1ad ¢ HMCIOJIb30BaHUEM
rpagycHol mMepsl yria. Moaynb yucia M ero cBOMCTBa. PelmieHue 3aiad Ha JBUXKEHHUE U
COBMECTHYIO pa0OTy, CMECH M CIUIaBbl C TIOMOIINBIO JTHHEHHBIX, KBAJAPATHBIX U JPOOHO-
palMOHAIBHBIX YpPaBHEHUW MU HMX CHCTeM. PellleHMe 3ajad C TOMOIIBIO YHCIIOBBIX
HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHON NEPEMEHHOW, ¢ MPUMEHEHHEM H300paKEHUS
YHUCJIOBBIX MPOMEXKYTKOB. PellieHue 3amad ¢ MCIONIb30BAaHUEM YHCIOBBIX (DYHKIIUHA U HX
rpa¢ukoB. Mcnonap3oBaHHe CBOWCTB M IpaUKOB JMHEWHBIX W KBaJIpaTHUHBIX (DYHKIWH,

00paTHO#l TPONOPIMOHATBLHOCTU U PyHKIUHU Y = \/; . I'paduueckoe peuienne ypaBHEeHUI 1
HepaBeHCTB. lcmosnbp30BaHME omnepauuid HaJl MHOXECTBAMU M BBICKa3bIBAHUSMM.
Hcnonp30BaHUE HEPABEHCTB M CUCTEM HEPABEHCTB C OAHOM IIEPEMEHHOM, YMCIIOBBIX
MPOMEXYTKOB, UX O0ObenMHEHUWH U mnepeceueHuil. [IpumMeHeHHe MpH pelIeHUuH 3a7ad
CBOWCTB apu(METHUECKOH M TeOMETPUUYECKOH MPOTrpecCud, CYMMHPOBAaHUS OECKOHEYHOM
CXOIAILENCS TeOMETPUYECKON IPOrPECCUH.

MHoxecTBa (YUCIOBBIE, TEOMETPUIECKHX (UTyp). XapaKTepUCTHYECKOE CBOWCTBO,
JJIEMEHT MHOXECTBa, IMYyCTOE, KOHEYHOe, OecKOHeuHOe MHOXecTBO. CrocoObl 3amaHus
MHO)ecTB [lonMHOXecTBO. OTHOLIEHUS MPUHAAJIEC)KHOCTH, BKIIIOYEHUS, DPABEHCTBA.
Onepauuu Hang MHokecTBamu. Kpyru Oiinepa. Koneunele n OecKOHEUHBIE, CUETHBIE U
HECUETHbIE MHOKECTBA.

HctuHHble U NOKHBIE BBICKA3bIBAHUS, OMEpallMd HaJ BBICKa3bIBaHUAMHU. AlreOpa
BbICKa3bIBaHUil. CBsI3b BBICKA3bIBAaHUN C MHOXecTBaMU. KBaHTOpBI CyIIECTBOBAaHUSA U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OCHOBHBIE JIOTUYECKHE TpaBuia. PerieHue moruyeckux 3aaad C
HCIIO0JIb30BaHUEM KPYroB Dijiepa, OCHOBHBIX JIOTHUECKUX MPABUIL.

YMmo3akmtouennsa. OO0CHOBaHUS U J0Ka3aTeIbCTBO B MareMaruke. Teopembl. Bumsl
MaTeMaTHYeCKUX yTBEpKIeHUW. Buabsl nokazarenbcTB. Maremarudeckas HWHAYKIIHS.
YTBepkaeHus: 00paTHOE JAHHOMY, MPOTHUBOIOJIOKHOE, OOpaTHOE MPOTHUBOIIOIOKHOMY
naHHoMmy. [Tpu3Hak U CBOMCTBO, HEOOXOIMMBIE U JJOCTATOYHBIE YCIOBHUS.

OcHoBHast Teopema apupmeruku. OctaTku U cpaBHeHUs. Anroput™m EBkimaa.
Kuraiickas Teopema 06 ocrarkax. Manas Teopema depMma. (-MUHBIE CUCTEMBI CUHCICHHUS.
OyHkuus Dilniepa, YUCIIO U CyMMa JeJIUTEeNed HaTypajJlbHOTO YUCIIA.

Pannannas mepa ymia, TpUTOHOMETpPUYECKass OKPYKHOCTb. TpUTOHOMETpHUYECKHE
byHKIIMKA yucen W yrnioB. DOpMyNnbl TPHUBEACHHS, CIOKCHHS TPUTOHOMETPUUYECKHUX
byHkumii, QGopMynbl ABOMHOTO W TMOJOBUHHOTO aprymeHTa. I[IpeoOpas3oBaHue CymMbl,
Pa3HOCTH B MPOU3BEACHNUE TPUTOHOMETPUUECKUX (PYHKIUHN, 1 HA0OOPOT.

Hymu ¢dyHKIm#, mpoMeKyTKH 3HAKOTIOCTOSIHCTBAa, MOHOTOHHOCTh. HamOonbiee u
HavMeHblllee 3HadeHue GyHKIWU. [lepuomnueckne (QyHKIMM W HAMMEHBIIWN TEPHO/.

YeTHble ¥ HedeTHBIE QyHKIMU. OYHKIMK «IpOOHAs 4acTh yuciaay Y = {X} U «uenas 4acTb

upcnay Y = [X] .

TpuroHomerpuucckie (yHKUMH dMCIOBOrO aprymenta Y —COSX — y=sinx,
y=19X Y=CgX_ CgoiicTea n rpaduKu TPHrOHOMETPHICCKUX (YHKIIHIA.

OGparHble TPUrOHOMETPUYECKHE (YHKIIMM, WX IVIABHBIE 3HAYEHWs, CBOWCTBA W
rpapuku.  Tpuronomerpudyeckue  ypaBHeHHs.  OJHOPOAHBIE  TPUTOHOMETPUYECKHUE
ypaBHeHusi. PelieHre MPOCTEHIIMX TPUTOHOMETPUYCCKUX HepaBeHCTB. I[Ipocreiinime
CHUCTEMBI TPHTOHOMETPUYECKHX YPABHEHHIA.



CreneHp C JEUCTBUTENBHBIM [OKa3aTejieM, CBOWCTBa creneHu. I[lpocreiimme
NOKa3aTelibHble ypaBHEHHUS W HepaBeHCTBA. llokaszarenbHas (yHKIUS M €€ CBOWCTBA H
rpaduk. Yucno © u pynxuus Y =¢€",

Jlorapudm, cBoiictBa norapupma. JlecAITUYHBII W HATypaJbHBIA JOrapudm.
[IpeoOpa3oBanue Jsorapudmuueckux BolpakeHUH. Jlorapudmuueckue ypaBHEHUS W
HepaBeHcTBa. Jlorapudpmuueckas GyHKIUS U €€ CBOMCTBA U rpaduk.

CrenenHas QyHKIMS U ee cBoMcTBa U rpaduk. MppalnoHaabHble ypaBHEHMS.

IlepBuuHbIE IIPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4Hcell. JledcTBus c
KOMIIJICKCHBIMU 4HCJIaMU. KOMIIIIEKCHO conpspbkeHHbIe uncina. Moayib M apryMeHT 4HCIa.
Tpuronomerpuyeckass GopmMa KOMIUIEKCHOTO yucia. Pemenne ypaBHEHHH B KOMIUIEKCHBIX
YHUCIIax.

Merton UWHTEpBAJIOB sl pPEUICHUsT HepaBeHCTB. IIpeoOpazoBanus rpadukoB
(GYHKUUMI: COBUI, YMHOXKEHHE HAa YHUCIIO, OTPAKEHHE OTHOCHUTENIBHO KOOPJMHATHBIX OCEH.
I'papuueckue meronpl peleHUs ypaBHEHUH M HepaBeHCTB. PelieHue ypaBHEHUN u
HEPABEHCTB, COACPKAIIUX IIEPEMEHHYIO 1101 3HAKOM MOJYJIS.

CucrteMbl TOKa3aTeNIbHBIX, JOTAPUPMHUUECKUX W HUPPANUOHAIBHBIX YpaBHEHHA.
CucTeMbl OKa3aTeabHbIX, JIOTapU(PMUIECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3anmnuo o6parusie pynkiun. ['padukn B3auMHO 00paTHBIX (HYHKINH.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

®opmyna bunoma Heiorona. Pemenne ypaBHEHUN CTENEHH BBIIIE 2 CHEIUATBHBIX
BujoB. Teopema Buera, teopema besy. IlpuBonnMble M HENPHUBOAMMBIE MHOI'OUYJICHBI.
OcHoBHass Teopema anreOpel. CumMMmerpuyeckue MHoOrowieHsl. llemouncnennsie u
LI€JI03HAYHbIE MHOTOUJICHBI.

Huodanrossl ypaBuenus. Llemnbie npodu. Teopema depma 0 cymme KBaapaToB.

CyMMBI 1 psZbl, METOZIBI CYMMHUPOBAHUS U IPU3HAKH CXOIUMOCTH.

TeopeMbl 0 TpUOINKEHUH JEHCTBUTENBHBIX YHCE PAllMOHABHBIMU.

MHoecTBa Ha KOOPANHATHOM TNIOCKOCTH.

HepapenctBo  Komu—ByHSKOBCKOTO, HEpaBeHCTBO LleHceHa, HepaBeHCTBA O
CPEIHUX.

[Tonstue npenena gpyukuuu B Touke. [lonsTue npenena pyHKIUN B OECKOHEUHOCTH.
Acumnrotsl rpaduka GyHkiuu. CpaBHeHHE OECKOHEYHO MalbIX M OECKOHEYHO OOJIBILIMX.
HenpepeiBHocTh dynkiuu. CBoiicTBa HenpepbIBHBIX QyHKLMN. Teopema BeliepmTpacca.

Huddepenunpyemocts ¢pynkuuu. IlponsBoanas ¢pynkuuu B Touke. KacarenpHas k
rpadpuxy ¢ynkuuu. ['eomerpuyueckuil U Qu3nmveckuil cMbica mpou3BoaHOH. [IpumeHnenue
npou3BogHONM B ¢usuke. IlpousBoaHble  3neMeHTapHbIX  (yHkuuid. IIpaBuna
mubdepeHIMpOBaHHUS.

Bropas npousBonHas, ee reoMeTpU4EeCKHi U (PU3NUECKUN CMBICI.

Touku skcTpemyma (MakcuMyma W MHHMMYyMa). lccrnepoBanue 31eMeHTapHBIX
(GyHKIMIT Ha TOYKM SKCTpeMyMma, HauOoiblliee W HaWMEHbIEE 3HAYEHHE C IOMOIIbIO
npousBoaHoi. [locTpoenue rpadgukoB QyHKIMI C MOMOIIbIO NMPOU3BOAHBIX. [IpumeHeHMe
NPOM3BOJHON TNpH pelleHuu 3aaad. HaxoxkaeHue SKCTpeMyMOB (QYHKIUI HECKOIbKUX
MEePEMEHHBIX.

IlepBooOpaznas. Heompenenenusiii uHTerpan. IlepBooOpasHble 3IE€MEHTApPHBIX
¢byukumit. Ilmomans kpuBonuHeiHoW Tpaneuuu. @opmyna Hrerorona-Jleitbnuna.
OnpenenenHplii uHTErpan. Beluucnenwe miomaned IIOCKUX ¢GUIyp u 00bBEMOB Tel
BpallleH!Us C TTOMOIIBIO UHTErpaia..

Mertozs! perieHus: GyHKIMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

I'eomerpus

[ToBropenue. Pemenue 3amau ¢ HCMONB30BaHUEM CBOMCTB (UTYp HA TUIOCKOCTH.
Pemenne 3amad Ha [IOKa3aTeIbCTBO M IMOCTPOEHUE KOHTpHpumepoB. IIpuMenenue
IPOCTEHIINX JIOTUYECKUX MpaBui. PemieHwe 3agad Cc  HCIOJIB30BaHUEM TEOPEM O



TPEYTOJIbHUKAX, COOTHOUIEHUH B MPSIMOYTOJbHBIX TPEYroJbHUKAX, (AKTOB, CBSI3aHHBIX
YeThIpexXyrojbHUKaMu. PerieHue 3agad ¢  HCMOIb30BaHUMEM (DAKTOB, CBS3aHHBIX C
OKPYXHOCTSIMU. PemieHune 3amad Ha HM3MEpeHUs HAa IUIOCKOCTH, BBIYMUCIEHUSA JIMH M
momanei. Pemenue 3agad ¢ NOMOIIBIO BEKTOPOB U KOOPAMHAT.

Harnsignas crepeomerpus. [Ipusma, napamienenumnes, nupaMuia, TETpasp.

OcCHOBHbIE TOHSTHSI TE€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
cnenctBus u3 HuX. [lonsrue 06 akcnoMaTH4eCKOM METO/IE.

Teopema Menenas s terpasapa. [loctpoeHne ceueHnii MHOTOTPaHHUKOB METOAOM
cnenoB. LlenTpanbHoe npoekrupoBanue. [loctpoenne ceyeHuii MHOTOTPaHHUKOB METOJIOM
IIPOCKLUH.

CkpemmBaronuecs IpsMble B IPOCTPAHCTBE. Yrojd MeXAYy HUMH. MeTronbl
HAXOKJEHMSI pACCTOSTHUI MEXAY CKPEIIMBAIOIIUMUCS IPSIMbIMHU.

Teopembl 0 DapaIEIBHOCTH NPSIMBIX W IUIOCKOCTEW B  MPOCTPAHCTBE.
[TapannensHOe MpoeKTUpOBaHUE U H300paxeHue ¢uryp. [eomerpuueckue mMecra TOUeK B
MIPOCTPAHCTBE.

[lepneHIUKYASIPHOCTD NPSAMOM M IUIOCKOCTH. OpPTOrOHaJIbHOE IMPOEKTHPOBAHHUE.
Hakiionnslie u npoekuuu. Teopema o Tpex NepHeHAUKYISIpax.

Buast  terpasmpoB.  OpTOIEHTpPUUECKHUH  TETpadap, KapKacHBIM  TeTpa’ip,
paBHOTpaHHbIN TeTpasap. [IpsaMoyronbHblil TeTpasap. Menuansl U OUMeIaHbl TETPAdIPA.

JlocTpanBaHue TETpasapa 10 MMapaulesICuIea.

Paccrosinua mexnay ¢urypamu B mpoctpaHcTBe. OOIUN MEpHeHIUKYIASP JBYX
CKPEIMBAIOIINXCS MPSIMBIX.

VYrel B nipoctpanctBe. [lepnenaukynspHbie muockocTu. [lnomans oproroHanpHoOR
npoekunu. [leprnieHauKyisspHOe ceyeHue Nnpus3Mbl. TpexrpaHHbIi U MHOTOTPaHHBIA Yrodl.
CBoiicTBa IJIOCKUX YIVIOB MHOTOIpaHHOro yria. CBOMCTBa IJIOCKUX U JABYT'PAHHBIX YIJIOB
TpeXrpaHHoro yria. TeopeMbl KOCHHYCOB M CHHYCOB JUJIsl TPEXTPAHHOI'O YIvia.

Bunel MHoOrorpanHukoB. Pa3Beprkm MHororpaHHuka. Kpargaiimme mnmytd Ha
IIOBEPXHOCTH MHOTOTPAHHUKA.

Teopema Diinepa. IlpaBuibHbIE MHOTOTPAHHUKH. JIBOMCTBEHHOCTH MPaBUIBHBIX
MHOTOTPAaHHUKOB.

[Mpusma. Ilapannenenunen. CgoiicTBa mapauienenumnena. [IpsMOyronbHBIM
napajuienenunen. HakaoHHbIE TPU3MBL.

[Mupamuna. Buasl nupamuj. OneMeHThl NpaBwibHOW nupamuabl. [lupamunabr c
PaBHOHAKJIOHEHHBIMU PeOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomaay moBepxXHOCTEH MHOTOTPaHHUKOB.

Tena Bpamenus: UWIMHAP, KOHYyC, map U chepa. CeueHus WIMHApA, KOHyca U
mapa. [[lapoBoit cerMeHT, mapoBoii €0, MAapOBOM CEKTOP (KOHYC).

YceueHHas nupaMua U yCEUEHHBIN KOHYC.

DneMeHTHI chepudeckoil reomeTpun. KoHn4ecknue cedeHusl.

KacarenbHble mTpsMble M IUIOCKOCTH. BrMcaHHele M ONUCaHHbIE CQeEpHl.
Kacarommuecst ceprr. KomOuHanum ten BpamieHus.

Bektopsl u koopauHarel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIO. YToll
Mex 1y BekTopamu. CKalsipHOe MPOU3BEICHNUE.

VYpaBHenue miaockoctu. Dopmyna pacCTOSHUS MEXy TOUKaMU. YpaBHEHHE CQEpBI.
®opmyra paccTOSIHUS OT TOYKU JI0 MII0CKOCTH. CIocoObl 3aAaHusI IPSMOM ypaBHEHUSIMH.

Pemenne 3amad M 10Ka3aTesbCTBO TEOPEM C IIOMOIIBKD BEKTOPOB U METOJOM
KOOpJIMHAT. DJIEMEHThl T€OMETPUU Macc.

[Tonarue odbema. OOBbEeMbl MHOrOrpaHHUKOB. OObEMBI TeN BpaIIEHUS. AKCHOMBI
obvemMa. BrBom dopmyn 00bEMOB MPSAMOYTOJBHOTO Tapajlieenunena, MPU3Mbl |
nupamuabl. Qopmynel s HAXOKICHHS oObemMa TeTpadapa. TeopeMbl 00 OTHOLICHUSX
00BEMOB.

o



[IpunoskeHust uHTErpasia K BBIYMCIECHUI0O 0O0bEMOB M MOBEPXHOCTEH TeNl BpallleHUs.
[Tnomans cdepuueckoro mnosica. O6vem mapoBoro cios. I[lpumeHenue o00BEeMOB MpH
pELICHUH 3a/1au.

[Tnomane chepsl.

PasBepTka nunmunapa u konyca. [1nomaae moBepXHOCTH HWIMHIPA U KOHYCa.

KoMOuHanmm MHOrorpaHHUKOB U TEJl BpallleHUs.

[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB W ILIOIMIAJCH IMOBEPXHOCTEH
MOJJOOHBIX UTYP.

JIBIKEHUsT B TPOCTPAHCTBE: NAPAUIENBbHBIA IIEPEHOC, CUMMETPHUSI OTHOCHTEIIBHO
IUIOCKOCTH, LIEHTPAIbHAsI CHMMETPHS, IIOBOPOT OTHOCUTENIBLHO IIPSIMOM.

[IpeobpazoBanue momobusi, romoreTrus. PemeHue 3amad  Ha IUIOCKOCTH €
MCII0JIb30BaHUEM CTEPEOMETPUUECKUX METOOB.

BeposiTHOCTB M CTATHUCTHKA, JIOTHUKA, TEOPUsA rpadoB 1 KOMOMHATOPHUKA

[ToBropenue. Mcnonp3oBaHnue TaOMUL M JuarpaMMm Jjsl NPEACTABICHUS JAHHBIX.
Pemenne 3amau Ha TpUMEHEHUE OIMMCATENbHBIX XapaKTEPUCTHK YHCIOBBIX HaOOpOB:
CpeIHUX, HauOOJIPIIET0 U HAMMEHBIIEro 3HaYeHMsl, pa3Maxa, JUCIEPCUU U CTaHAApTHOIO
OTKJIOHEHHsI. BpIunciieHne 4acTOT U BEpOATHOCTEH cOObITUI. BhluncneHne BeposiTHOCTEH B
ONbITaX C  PAaBHOBO3MOXHBIMU  JJIEMEHTapHbIMU  ucxojamu.  Mcronb3oBaHue
KOMOMHATOpUKH. BpluncieHne BeposSTHOCTEH HE3aBUCHUMBIX coObITHH. Mcmonb3oBaHue
(dopMynbl CIIOKEHUS BEPOATHOCTEW, Auarpamm Oilepa, epeBa BEpOATHOCTEH, (OpMyIibl
bepnymiu.

BeposatHocTHOE TPOCTPAaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.

VYcnoBHas BeposATHOCTB. [IpaBuiio ymMHOXeHHst BeposTHOCTeH. DopMyiia IMOIHON
BepositHocTH. Dopmyna baiieca.

JluckperHple  ciydailHble ~ BeIWYMHBI U pacopeneneHus.  CoBMECTHbIE
pacnpenenenus. PacnpeneneHune cyMMbl W IPOU3BENEHUS HE3aBUCHMBIX CIIy4alHbIX
BEJIMYMH. Maremaruyeckoe  OXHMJAHUE W JUCHEpCHS  CIYyYahHOW  BEJIWYHWHBIL.
MaremaTnueckoe 0XXKMIaHUE U TUCNIEPCHS CyMMBI CITy4alHBIX BEJIMUMH.

bunapnas cnyvaitHas BenMuMHa, pacnpeneneHre bepHymm. I'eoMmerpuueckoe
pacnpenenenue. buHoOMHanbHOE pacmpeleNeHne M €ro CBOWCTBA. l'Mmepreomerpuyeckoe
pacrpeneneHre U ero CBOMCTBa.

HenpepeiBable citydaiiHble BenuuuHbl. [[moTHOCTe  BeposiTHocTH.  DyHKIUA
pactpenenenns. PaBHoMepHOE pacnipeiesieHue.

IlokazaTenpHOE pacpenesIeHue, €ro apaMmeTpsl.

Pacnpenenenne Ilyaccona m ero npumenenue. HopmanbHOE pacnpenesneHue.
Oyukuua Jlarumaca. Ilapamerpsl HOpMalbHOIO pacnpeneneHus. IIpuMepsl ciaydalHbIX
BEJIMYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHU, POCT YEJIOBEKA).
[{enTpanpHas npeaeibHas Teopema.

HepaBenctBo YeOwmmeBa. Teopema YeObmmeBa m  Teopema beprymim. 3akoH
Oonpmnx yucen. BoiOOpouHbIi METON M3MepeHus: BepoATHOCTeW. Poib 3akoHa OONbIIMX
4yuces B HayKe, IPUPOJIEC U OOIIECTBE.

KoBapuanust nByx ciaydaiHbix BenuuyuH. [loHsATHE O KOA(dUIIMEHTE KOPPEIALHH.
CoBMmecTHbIE HaOMIONEHUS JIByX CIy4yalWHBIX BEIUYMH. BbIOOpOUHBbIN KOIQPUIHEHT
Koppemnsuuu. JInHelinas perpeccusi.

Craructuueckass rumnore3a. CTaTUCTHKAa KPUTEpPHUST U €€ YpPOBEHb 3HAYMMOCTH.
IIpoBepka mNpoOCTEHIINX TUINOTE3. OMIMPUYECKUE PACHPENENIEHUss M UX CBA3b C
TEOPETUUECKUMU pacipeieieHusiMU. PaHroBast Koppemsiusi.

IlocTtpoenne coorBeTcTBUN. IIHBEKTHBHBIE U CIOPBEKTUBHBIE COOTBETCTBUS.
buekiuu. Jluckpernas HenpepblBHOCTS. [Ipunnmn lupuxiie.

Komuposanue. /[BonuHas 3anuch.

OcHoBHble TIOHATHUA Teopuu rpadoB. [lepeBbs. J[Bomunoe nepeBo. CBSI3HOCTB.
KomnonenTs! cBs3HoctH. [TyTu Ha rpade. DiinepoBsl 1 ['aMUIBTOHOBBI ITYTH.



3. TemaTuveckoe IJIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padoyveil mporpaMmMbl

BOCIIUTAHUA € YKAa3aHHEM KOJIU4YECTBA YaCOB, OTBOJIUMBIX HA OCBOCHHE KaKI0M TeMbl.

Homep KoJsmmuecrBo
Tema 3anaTus
3aHATHA 4acoB
1 kype
1 Pemienue 3a1au ¢ MCHoOIb30BaHUEM CBOWCTB YMCEIN U CUCTEM CUUCIICHUS,

" |[IenMMoCTH, JOJIEW U 4acTeM, NPOLIEHTOB, MOIYJICH YHCEN. 1
5 Perienue 3a1au ¢ UCIOIb30BAaHUEM CBOWCTB YMCEIN U CUCTEM CUUCIIEHUS,

" |genumocCTH, N0JIEW U YacTel, IPOLIEHTOB, MOIYJICH YHCEIL. 1
3 Perienue 3a/1a4 ¢ HCHOIb30BAHUEM CBOWMCTB CTENIEHEH U KOpHEH, MHOTOYJICHOB,

" |mpeoGpazoBaHMii MHOTOWICHOB U APOOHO-PAIMOHAIBHBIX BEIPAKEHUI. 1
4 Perenue 3a/1a4 ¢ HCIOIb30BAHUEM CBOWMCTB CTENIEHEH U KOpHEH, MHOTOYJICHOB,

" |mpeoOpazoBaHMI MHOTOWIEHOB U APOOHO-PAMOHAIBHBIX BBIPAKCHHN 1
5.  |PemenHue 3a/1a4 ¢ MCIIOIH30BAaHUEM I'PAyCHON MEpHI yIIIa. 1
6. |PemieHue 3a1a4 ¢ HCIOIB30BAHUEM IPATyCHON MEPHI yIa. 1
7. Momaynb Ynciia ¥ ero CBOMCTBA. 1
8. |Monyib uncia u ero CBOUCTBA. 1

Pemrenue 3a1a4 Ha JBMKEHHE U COBMECTHYIO pabOTY, CMECH U CIUIABBI C
9.  |mOMOIIBIO JTMHENHHBIX, KBaJPATHBIX U IPOOHO-pAlIMOHAJIBHBIX YPaBHEHHUH U X
CUCTEM. 1
Pemienue 3agad Ha JBUKEHHE U COBMECTHYIO palOTy, CME€CH U CIUIaBBI C
10. |moMoImblO0 JIMHEWHBIX, KBaJPAaTHBIX U JPOOHO-PALIMOHAIBHBIX YPAaBHEHMH M MX
CHCTEM. 1
11 Pemennie 3a7a4 ¢ MOMOIIBIO YKCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C
" |onHOM NepeMEeHHOM, ¢ MPUMEHEHNEM N300paykeHHsI YMCIOBBIX TIPOMEXKYTKOB. 1
12 Pemennie 3a7a4 C MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C
" |onHOM NepeMEeHHOM, ¢ MPUMEHEHNEM N300paykeHHsI YMCIOBBIX IPOMEXYTKOB. 1
13. |PemeHue 3aa4 ¢ UCIOJIB30BAHUEM YHCIIOBBIX (PYHKIMH U X TPadUKOB. 1
lcnonb30BaHuEe CBOMCTB U IpaMKOB JUHEHHBIX U KBaJpaTU4HBIX (DYHKIIH,
14 00paTHOM MPOMOPIUOHATBHOCTH U PYHKIUHN Y = \/; . 1
15. [Ipaduyeckoe pemieHre ypaBHEHHI 1 HEPABEHCTB. 1
16. ['paduyeckoe pelieHre ypaBHEHHI H HEPABCHCTB. 1
17. [Mcnonws30BaHKE OnEpanyii Hal MHO)KECTBAMU U BBICKA3bIBAHHUSIMHU. 1
18 llcronp30BaHUE HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM IEPEMEHHOM,
" |YUCJIOBBIX MPOMEXKYTKOB, UX OOBEAMHEHNUHN U MIepeCceyeHUH. 1
19 lcronp30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM IE€PEMEHHOM,
" |YUCJIOBBIX MPOMEXKYTKOB, UX OOBEAMHEHNUHN U MIepeCceyeHUH. 1
[IpuMeHeHre IpY PELIeHNH 3a/1a4 CBOUCTB apU(PMETUIECKON U TeOMEeTPUUYECKON
20. |mporpeccun, CyMMUPOBaHHS OCCKOHEYHOM CXO/SIICHCS TE€OMETPUUIECKOM
[TPOrPECCHH. 1
21 KontponbsHas padota Nel «IloBTopeHre MmIaHUMETPUUYECKOTO U aredpandecKkoro
" |marepuana» 1
22. |MHoxecTBa (YUCIIOBBIC, TECOMETPHUCCKUX (QUTYD). 1
23 XapakTepUCTUYECKOE CBOMCTBO, JJIEMEHT MHOXECTBA, IIyCTO€, KOHEUHOE,
" [0eCKOHEYHOE MHOXKECTBO. 1




24. |Cnoco6sbl 3agaHnsi MHOXKECTB. [10IMHOXKECTBO. 1
25. |OTHOIICHUS IPUHAICKHOCTH, BKIFOYCHUS, PABCHCTBA. 1
26. |Omnepanuu Hajg MHOKecTBaMu. Kpyru Ditnepa. 1
27. |Onepanuu Hajg MHOKecTBaMu. Kpyru Ditiepa. 1
28. |[KoHeuHble U OCCKOHEYHBIC, CUCTHBIC M HECUCTHBIC MHOXKECTBA. 1
29. |McTuHHBIC U JIOXKHBIC BBICKA3bIBAHMUS, OTICPALIMH HAJl BBICKA3bIBAHUSIMHU. 1
30. |[McTuHHBIC U JIOKHBIC BBICKa3bIBaHUsI, ONICPALIMYU HAJl BBICKA3bIBAHHUSMHU. 1
31. |AnreGpa BeICKa3bIBAHHUI. 1
32. |CBs3b BBICKA3bIBaHHI C MHO)KECTBAMH. 1
33. |CBsI3b BBICKA3bIBaHHIA C MHO)KECTBAMHU. 1
34. |KBaHTOpBI CYIIECTBOBAHUS U BCEOOIIHOCTH. 1
35. |3aKOHbI JIOTHKH. 1
36. |OCHOBHBIE IOTHYECKHE IIPABUIIA. 1
37 Pemienue JIOTMYECKHX 33/1a4 C HWCIONB30BaHHEM KpYroB Oiiepa, OCHOBHBIX

JIOTMYECKUX TPABHIL. 1
38. |Ymozakirouenusi. OOOCHOBAHUS M JOKA3aTelIbCTBO B MAaTEMATHKE. 1
39. [Teopembl. Bujibl MaTeMaTHUECKUX YTBEPIKICHHIA. 1
40. |Bugpl mokaszarenbcTB. MaremaTnyeckas HHIYKITUSL. 1
a1 Y TBepIKICHHSL: oOparHoe JTAaHHOMY; MIPOTHBOTIOIOKHOE, obpaTHOe

[TPOTHBOIIOJIOKHOMY JJTAHHOMY. 1
42. |Tlpu3HaK U CBOICTBO, HEOOXOIUMBIC U JIOCTATOYHBIC YCIOBHSI. 1
43. |OcHoBHas Teopema apudmeTuku. OCTaTKU U CPABHEHHUSL. 1
44. | Anroputm EBkinna. 1
45. |Kuraiickas Teopema 00 OCTaTKax. 1
46. |Dynkiws Ditnepa, YUCIO U CyMMa JICIUTENEH HATYpaIbHOTO YUCIA. 1
47. KoutponbHas padota No2 «MHOKECTBa, MOAMHOXKECTBA» 1
48. |PagmaHHas Mepa yrjia, TPUTOHOMETPHYECKasi OKPYKHOCTb. 1
49. |PagmanHas Mepa yriia, TPUTOHOMETPHUYECKAst OKPYKHOCTb. 1
50. [TpuroHomerpuueckue QYHKIIMU YHCEI H YITIOB.
51. [TpuroHomerpuyeckue GyHKIIMU YUCEI U YITIOB. 1
50 DopMyITBl IPUBEIEHUS, CIIOKEHHSI TPUTOHOMETPUIECKIX (PYHKITUH, (HOpMYITBI

TBOMHOTO M MTOJIOBUHHOTO apryMEHTa. 1
53 DopMyITBl PUBEIEHUS, CIIOKEHHSI TPUTOHOMETPUIECKIX (PYHKITUH, (HOPMYITBI

TBOWHOTO ¥ MTOJIOBUHHOTO apryMeHTa 1
54 [IpeoOpa3oBanue CyMMBI, Pa3HOCTH B TPOU3BEICHHE TPUTOHOMETPHUYECKUX

(GyHKIMI, 1 HA0OOPOT. 1
55 [IpeoOpa3oBanue CyMMBI, Pa3HOCTH B TPOU3BEIACHHWE TPUTOHOMETPHUYECKUX

(GyHKIMI, 1 HA0OOPOT. 1
56. |Hymu yHKIMH, NPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb. 1
57. |HaumbGonpliiee 1 HAaMMEHbBIIICE 3HAYCHUE (QYHKITUH. 1
58. [[epuonnyeckne QyHKIUK U HAUMEHBIINI TEPUOI. 1
59. |YerHble M HeUCTHBIC PYHKIIUH. 1
60 |PYHKIHH «IpOOHAs 4aCTh YHCIIA» y= {X} W «IIeNas 4acTh ynuciay ¥ = [X] .

1

61 Tpurosomerpuucckue (yHKUMH HuCioBoro aprymenta Y —C0SX y=sinx

y=19x y=clgx




62. |CpoiicTBa 1 rpa)Kd TPUTOHOMETPHUYCCKUX (DYHKIIHI. 1
63. |CpoiicTBa U rpadMKy TPUTOHOMETPUICCKUX (DYHKITHIA. 1
64. OOparHble TPUTOHOMETpUYECKHE (DYHKLMHU, MX IJIABHbIE 3HAUEHMsI, CBOWCTBA U
rpaduKu. 1
65, OOparHble TPUTOHOMETpUYECKHE (DYHKLIMHU, MX IJIABHbIE 3HAUEHMsI, CBOWCTBA U
rpaduKy. 1
66. KonTponbHas padora Ne3 «UwucnoBble (yHKINU, TPUTOHOMETpUYECKHE (QYHKIIUU
Y1CIIOBOIO apryMEeHTa» 1
67. |TpuroHomerpuyecKkue ypaBHCHUSI. 1
68. |OxHOpOIHBIE TPUTOHOMETPUYESCKHE YPABHCHHSI. 1
69. |OmHOpOIHBIC TPUTOHOMETPUYECCKHUE YPABHCHHSI. 1
/0. |Perenue npocTeMIMX TPUrOHOMETPUYECKUX HEPABEHCTB. 1
71. |IIpocTeiimme cHCTEMbl TPUTOHOMETPUYECKUX YPAaBHCHHH. 1
72. |IlpocTeiilme CHCTEMbI TPUTOHOMETPUYCCKUX YPABHEHHH. 1
73. |Konrponbnas pabora Ne4 «TpuroHoMeTpu4ecKie ypaBHEHHs 1 HEPaBEHCTBA» 1
74. |CreneHb C IEHCTBUTEIBLHBIM IIOKA3aTelIEM, CBOMCTBA CTEIIEHU. 1
75. [[Ipocreiimye nokaszarenbHbIe YpaBHEHHS M HEPABCHCTBA. 1
76. |Iloka3zarenbHas QYHKIMS U €€ CBOWMCTBA U rpaduK. 1
77. |Iloka3zarenbHas GYHKIIHMS U €€ CBOWCTBA U rpaduK. 1
78. [ucrno © u pynxuus Y =¢€", 1
79. [Mucno © u pynxuus Yy =¢€". 1
80. lorapudm, coiicTBa gorapudma. 1
81. |Jlorapudm, cBoiicTBa jJorapudma. 1
82. |[lecaTHYHBII M HATYPAIIBHBII JIOrapU M. 1
83. [[IpeoOpa3oBaHue Jorapu(PMUICCKUX BBHIPAKSHHH. 1
84. |Jlorapudmuueckas GpyHKIHs U e CBOICTBA U rpaduk. 1
85. |lorapudmudeckas QyHKIHs 1 €€ CBOWCTBA U rpaduK. 1
86. |UppannoHanbHbIC YpaBHEHHSI. 1
87 KonrtponbHas pabora «IlokazarenbHble U JIOTapupMUUECKUE YPAaBHEHUS U
HEPABEHCTBA 1
88. |[lepBuuHbBIC NPEICTABICHUS O MHOKECTBE KOMIUICKCHBIX YHCEIL. 1
89. |leficTBHs C KOMIUICKCHBIMU YKcIaMu. KOMIUICKCHO COMPsKEHHBIE YHCIIA. 1
90. |[Monynb 1 aprymeHT yncna. Tpuronomerpuueckas popMa KOMIUIEKCHOTO YHCIIA. 1
91. |PemieHue ypaBHEHUH B KOMIUICKCHBIX YHCIIAX. 1
92. |Metoa HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB. 1
93. |Merox UHTEPBAJIOB VIS PEIICHHS HEPABEHCTB. 1
94. [IpeoOpa3zoBanus rpadukoB QyHKIUN: CABUT, YMHOKEHUE HA YHCIIO, OTpaXKeHHE
OTHOCHUTEJIEHO KOOPJIMHATHBIX OCEH. 1
95. [[paduueckrie METOIBI PEIICHUS] YPAaBHCHUH M HEPABEHCTB. 1
96. |[[padmueckue METOIbI PEIICHHS YPABHEHHI 1 HEPABEHCTB. 1
97. [[paduueckrie METOIBI PEIICHUS] YPAaBHCHUH M HEPABEHCTB.
98, Perienue ypaBHEHMH M HEPaBEHCTB, COAEPXKAIIMX IMEPEMEHHYIO IO 3HAKOM
MOYJISI. 1
99. |BzaumHo oOparubie GpyHKIwH. ['paduku B3auMHO 00paTHBIX GYHKITHIA. 1
100. |Bzammno obparsbie pyHKiwu. ['paduku B3auMHO 00paTHBIX QYHKIHI. 1
101 VYpaBHEHUSI, CHCTEMBI YPABHEHH C TapaMETPOM.




102. |®opmymna bunoma HerotoHa. 1
103, Pemienne ypaBHEHUI CTENEHM BbIlIe 2 clielMalbHBIX BUIOB. Teopema Buera,
Teopema besy. 1

104. [[MpuBoaMMBIC M HEIPUBOJMMBIC MHOTOUJICHBI. 1
105. |OcnoBHas Teopema anreopsl. CHMMETPHUUECKHUE MHOTOUICHBI. 1
106. |LlenouncieHHBIE U LIET03HAYHBIE MHOTOUYIECHEI. 1
107. |duodanTtoBsl ypaBHeHus. [lenHbie qpoOH. 1
108. [Teopema depma 0 CyMMe KBaJparoB. 1
109. |CymMBI 1 psijibl, METOIBI CyMMHPOBAHHS M TPU3HAKU CXOAMMOCTH. 1
110. [Teopembl 0 IPUOIMIKCHUN AEHCTBUTEIbHBIX YMCE PAllHOHATLHBIMU. 1
111. |MHoxecTBa Ha KOOPAWHATHOM IJIOCKOCTH. 1
112 HepapenctBo Komm—ByHAKOBCKOro, HepaBeHCTBO VeHCeHa, HEpPAaBEHCTBA O

" |cpenHux. 1
113. [[MousTue npenena GpyHKIUH B TOUKE. 1
114. [[lonsTre npenena QyHKIMH B OECKOHEYHOCTH. 1
115. |AcumnToTsl rpaduka GyHKINH. 1
116. |CpaBHeHHE OECKOHEUHO MaJbIX M OECKOHEYHO OOJIBIINX. 1
117. |HenpepbsIBHOCTH (PyHKIIHH. 1
118. |CmoiicTBa HenpepwiBHBIX (pyHKIMH. Teopema Beiiepmrpacca. 1
119. |IuddepenunpyeMocTb GYHKINU. 1
120. [IpomsBogHasi GyHKIIMH B TOUKE. 1
121. [KacarenbHas k rpa@uky QyHKIUH. 1
122. [T'eomerpuueckuil U GU3NUECKUI CMBICI TPOU3BOAHOM. 1
123. [IpumeHeHHe NPOU3BOJHON B (DU3HKE. 1
124. |IIpousBonHble 31eMeHTapHbIX QyHKIM. [IpaBuna quddepenurpoBanms. 1
125. |Bropas npou3BojiHas, €€ reOMETPHUUECKUil U (PU3NUECKHUIl CMBICII. 1
126. [Touku s3kcTpemMyMa (MaKCUMyMa 1 MUHUMYMa). 1

MccnenoBanue s1eMeHTapHBIX (DYHKIUM Ha TOYKH SKCTpEeMyMa, HAauOOJIbIIee U

127. |HauMeHbLIEE 3HAYEHHUE C NOMOIIBIO IIPOU3BOIHOM. 1
128. |Iloctpoenue rpadgukoB GYHKITUN C TOMOIIBIO MPOU3BOIHBIX. 1
129. [IpumeHeHME NPOU3BOAHON IPU PEILICHUU 3a4a4. 1
130. |HaxoxJaeHHe 3KCTpeMyMOB (DYHKIIUH HECKOJIBKUX MEPEMEHHBIX. 1
131. [[lepBooOpa3zHas. 1
132. |HeomnpeneneHHBbIM HHTErpal. 1
133. [[lepBooOpa3HbIE ATEMEHTAPHBIX (PYHKITHH. 1
134. [[Tnomams KPUBOJIMHEHHON TpPAIICIHH. 1
135. |®opmyna Herorona-JleiGuuiia. 1
136. |Pemienwue 3a1a4 ¢ UCMOIb30BaHKEM (AKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMHU.
137. |OnpeneneHHbIi HHTETPAL. 1
138. |OnpeneneHHblil HHTETpAI. 1
139 Brrunciienue miomaaei miockux Guryp 1 00beMoB Tel BpalleHHs! ¢ TOMOIIbIO

" |uHTErpana.. 1
140. |[Meroap! pemienns: GQyHKIIMOHAIBHBIX YPABHEHHI U HEPABCHCTB. 1
141 KonTtponbsnas padota NeS «IIpousBonHas, kacarenbHas K Tpaduky QyHKIIHH,

" [uHTerpas, nepBooOpazHas». 1
142. |Pemienwne 3a71a4 Ha TOKA3aTeIbCTBO U IMOCTPOECHUE KOHTPIIPHUMEPOB. 1
143. |[[IpumeHeHne MPOCTEHINNX JTOTHUCCKUX MTPABHIL. 1




Perenue 3a1a4 ¢ UCMOIb30BAHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOILIEHUH B

144. PSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YEThIPEXyroJIbHUKAMHU. 1
145. |Pemenwue 3a7a4 Ha W3MEPEHHS HA IJIOCKOCTH, BBIYMCIICHUS JUTUH U TUIOIIAJICH. 1
146. |Pemienue 3a/1a4 C MOMOIIBIO BEKTOPOB U KOOP/IMHAT. 1
147. |HarsgHas crepeoMeTpusl.
148. |[Ipusma, napajuresenunes, mupaMmuaa, TeTpasp. 1
149.  |OcHOBHBIC MOHATHSI TCOMETPHH B IPOCTPAHCTBE. 1
150. AKCHOMBI CTEPEOMETPHH U CJIe/ICTBUS U3 HuX. [loHsATHE 00 akcnoMaTH4YeCKOM

METOJIE. 1
151. [Teopema Menenas juis TeTpasipa. 1
152. [[octpoeHue ceueHmii MHOTOTPaHHUKOB METOIOM CJIC/IOB. 1
153. |llenTpambHOE IPOCKTHPOBAHUE. 1
154. |[loctpoeHue cedeHnii MHOTOTPAHHUKOB METOJIOM TIPOCKITHIA. 1
155.  |CkpemuBaroriuecs npsmMbie B MPOCTPAHCTBE. 1
156. [Yroa mMexay HUMHU. 1
157.  |Metombl HaXOXICHHUS PACCTOSHUN MEXTY CKPEIIHUBAIOIIMMUCS TPSIMBIMHU. 1
158. [Teopembl 0 mapaysIeIbHOCTH MPSIMBIX M IIOCKOCTEH B MPOCTPAHCTRE. 1
159. [[MapaiienpHOE NPOSKTUPOBAHUE U M300pakeHUe GuUryp. 1
160. |['ecomerpuueckue MecTa TOUYEK B IPOCTPAHCTRE. 1
161. [[leprieHaUKYISIPHOCTH MPSIMOU M IIOCKOCTH. 1
162. |OproronanpHOe poekTUpoBaHue. HakIOHHBIC U POCKIUH. 1
163. [Teopema 0 Tpex mepreHIUKYISIpax. 1
164. Buabsl  TerpasapoB. OpTOLCHTPUUECKUN  TETpadAp, KapKACHBIA TeTpa’p,

aBHOTPaHHBIN TETPAIIP. 1

165. [[IpsmoyrombHbIi TeTpadnp. MeanaHbl 1 OUMETHAaHBI TETPadIpa.
166. |/loctpanBanue TeTpadapa 10 Napajuie/ienue/a. 1
167. |PaccrosiHus Mexay GUTrypaMu B IPOCTPAHCTBE. 1
168. |OOmmii mepneHaAuKYIISp JBYX CKPEIIUBAIOLIMXCS TPSMBIX. 1
169. |Yruel B mpocTpaHcTBe. [leprneHuKyIspHbIE IIOCKOCTH. 1
170. |[lmomaap OPTOrOHAILHOMN MPOEKIIHH. 1
171. [[lepneHauKyasipHOE CeYE€HHE TPU3MBI. 1
172 TpexrpanHblif 1 MHOTOrpaHHBINA yros. CBOKWCTBA MJIOCKUX YIJIOB MHOTOIPAHHOTO

yria. 1
173. |CBoiicTBa MIOCKUX M JABYIPAHHBIX YIJIOB TPEXTPAHHOIO yIVIa. 1
174. |Teopembl KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAHHOTO yIJIa. 1
175. |KontponbkHas paboTta Ne6 1
176. |Buabl MHOTOIrpaHHHKOB. 1
177. |Pa3BepTKM MHOTOTPaHHUKA. 1
178. |Kparuaiimive myTH Ha HOBEPXHOCTH MHOTOTPaHHHUKA. 1
179. [Teopema Diinepa. 1
180. |[IpaBuiIbHBIC MHOTOTPAHHUKH. 1
181. |JIBOWCTBEHHOCTH MPABMUIIbHBIX MHOTOTPAHHHKOB. 1
182. [[Mpusma. 1
183. |[lapamnenenunesn. 1
184. |CaoiicTBa mapaieacnume/a. 1
185. [[IpsmoyronbHbIH NapauIeIenue],. 1
186. |HakyiioHHBIE TPH3MBI. 1




187. [[Mupamwuna. 1
188. |Bujbl nupamu. 1
189. |DnemeHTHI MPaBUILHON ITHPAMHU/IBL. 1
190. |IIupamuibl ¢ paBHOHAKJIOHEHHBIMU peOpPaMU U TPAHSMH, X OCHOBHBIE CBOWCTBA. 1
191. |[lnomianu moBepXHOCTEH MHOTOIPAHHUKOB. 1
2 Kypc

192. |[Tena BpamieHus: WIMHIP, KOHYC, Iap U cdepa. 1
193. |Ceuenus nmarHapa, KOHyCa M [Iapa. 1
194. |[llapoBoii cerMeHT, MmapoBO CIIOM, IIAPOBOI CEKTOP (KOHYC). 1
195. | VceuenHas nupamuia ¥ yCEYEHHBIH KOHYC. 1
196. |DnemeHTHI ChepUIECKOi TEOMETPHH. 1
197. |KoHuueckue ceuyeHusl.
198. [KacarenbHbIe PSIMBIC M TIOCKOCTH. 1
199. |BnucanHbIe U OnUCaHHBIC CHEPHI. 1
200. |Kacarommecs chepbl. KoMOMHALIMHU TeJI BpaAIEHHS. 1
201. |KonrtponbHas pabota Ne7 1
202. | BekTopbl U KOOPJIUHATHI. 1
203. |CymMa BEKTOPOB, YMHOXXEHHE BEKTOpA HA YHUCIIO. 1
204.  |Yron MexIy BEKTOpaMu. 1
205. |CkansspHOE IPOM3BEICHHE. 1
206. |YpaBHEHHE IIOCKOCTH. 1
207. |®opmyna pacCTOSHHS MEX/Y TOYKaAMH. 1
208. |VpasHenue cepsbl. 1
209. |YpaBHeHue cepsbl.
210. |®opmyna pacCTOsHHS OT TOYKH JI0 TJIOCKOCTH 1
211. |CnocoObl 3a1aHKsI IPSIMON YPaBHEHHUSMH. 1
212. |CriocoObl 3a1aH¥sl OPSIMOM YpaBHEHHSIMHU.
213, Pemrenue 3a1a4 ¥ JOKa3aTelbCTBO TEOPEM C IMTOMOIIIBIO BEKTOPOB U METOJIOM

KOOpAMHAT. 1
214. [DneMeHTHI TeOMETPUH Macc. 1
215. [[lonsrue oOGbeMa. 1
216. |OOBEeMbl MHOTOTPAaHHUKOB. 1
217. |O0beMbI Tell BpallleHHSI. 1
218, AxcuoMbl o0bema. BbiBo popmy1 00beMOB MPSMOYTOJILHOTO MapajlieNenunesna,

[PU3MBI ¥ THPAMUJIBL.
219. |®opmyibl I HAXOXKIEHHST 00beMa TeTpaspa. 1
220. |Teopembl 00 OTHOLICHUSIX OOBEMOB. 1
291 [IpuioskeHus: MHTErpaja K BBIUMCICHUIO OOBEMOB M IOBEPXHOCTEH Tel

BpAICHYS. 1
222. [nomaap cheprueckoro nosca. 1
223. |O6beM apoBOro CIiosl. 1
224. |llpumeHeHne 00BEMOB MPU PEIICHUH 3a/1a4. 1
225. |IlpumeHeHHe 00BEMOB IPH PEIICHUH 33/1a4.
226. |[nomans chepsl. Pa3sBepTka HUIMHAPA M KOHYCA. 1
227. |Tlnomiaas MOBEPXHOCTH MUJIMH/PA U KOHYCA. 1
228. |KoMmOuHaIMyU MHOTOTPAHHUKOB M TEJI BPAILICHHSL. 1




229. |KonrpoabHas pabora Ne8 1
230. [lomoOue B MPOCTPAHCTBE. 1
231. |OtHouIeHHE 00BEMOB | ILIOIIAICH MOBEPXHOCTEN MOTOOHBIX HUTYP. 1
232. |OtHOIIeHHE 00BEMOB | ILJIOIIA/ICH MOBEPXHOCTEH MOAOOHBIX UTYP. 1
233, JIBWKEHHST B TPOCTPAHCTBE: MMApPAUICNBHBIA TEPEHOC, CHMMETPHUS OTHOCHTEIHHO
JIOCKOCTH, ICHTPAJIbHAS! CHMMETPUsI, TIOBOPOT OTHOCHUTEIIHHO TPSIMOM. 1
234. [IpeobpazoBaHue Mog0OUs, TOMOTETHSI. 1
235. |PemieHue 3aa4 Ha IUIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPHUCCKUX METOJIOB. 1
236. [[loeropenwue. Mcrnonb3oBanue TaOIUI] M UArPaMM TSI TPEICTABICHUS JAHHBIX. 1
237. |Mcnonb3oBaHKe TAOIMII U THArPaMM IS IIPEACTABICHUS JaHHBIX. 1
Pemienue 3a1a4 Ha MPUMEHEHHE OMUCATEIBHBIX XapAKTEPUCTUK YHCITOBBIX
238. |HaOOpOB: cpeHUX, HANOONIBIIET0 U HAMMEHBILIETO 3HaYEHUs, pa3Maxa,
MCTIEPCHU M CTAaHJAAPTHOTO OTKIJIOHEHHSL. 1
Perienue 3a1a4 Ha MPUMEHEHHUE ONMCATEIBHBIX XapaKTEPUCTUK YHCIOBBIX
239. |HaOOpOB: cpeHUX, HANOOIBIIETO U HAUMEHBILIETO 3HaYEHUs, pa3Maxa,
MCTIEPCHU M CTAaHJAAPTHOTO OTKIJIOHEHHSL. 1
240. |BbIYHCIICHHE YaCTOT U BEPOSTHOCTEH COOBITHIA. 1
241, Brrauciienne BeposSTHOCTEH B OMBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
HCXOMAMU. 1
242. |Wcnonb3oBaHHe KOMOMHATOPUKH. 1
243. |BblunciieHHE BEPOSTHOCTEH HE3aBUCHMBIX COOBITHIA. 1
244, Hcnonp3oBanne GOpMyIIbl CIOKEHHS BEPOSTHOCTEH, muarpamMm Diinepa, iepeBa
BeposiTHOCTEM, (hopMysbl bepHymmu. 1
245. | BeposITHOCTHOE MPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEH. 1
246. |YcnoBHasi BEpOSTHOCTb. 1
247. |YcnoBHasi BEpOSITHOCTb.
248. [[IpaBuiio YMHOXEHUs BEPOSITHOCTEH. 1
249. |®opmysa nonHoit BepositHocTH. Dopmyna Baiieca. 1
250. |JluckpeTHbIe CiTydaiiHble BETUMYUHBI U PACTIPEICICHHUS. 1
251. |CoBMecTHBIE pacnpe/eseHusl. 1
252. |PacnpeneneHue CyMMbI M TIPOU3BEICHUsI HE3aBUCHMBbIX CIYYAHHBIX BEIHUYHH. 1
253. |MaremaTnyecKoe OXHIAHHUE U JUCTICPCHs CITyYallHOW BEJTMYHHBI. 1
254. |buHapHas ciydaiiHas BeNMYUHA, pacrpe/eaeHie bepHyim.
255. Teomerpuueckoe pacrpe/elicHue. 1
256. |BHHOMHAJIBHOE paclpe/ielieHue U ero CBOMCTBRA.
257. ['mmepreomMeTpHyecKoe pacrpe/ielieHHe | ero CBONCTBA. 1
258. |HenpepbiBHBIC ClTy4YaliHbIC BEJTMYHHBIL.
259. [[I10THOCTH BEPOSITHOCTH.
260. |KonTposbHas pabora Ne9 1
261. |DyHKIMS pacipeie/iCHusI. 1
262. |PaBHOMEpHOE pacipesieiCHuE. 1
263. |Iloka3arenbHOE paclpeeieHHe, ero mapamMeTpsl. 1
264. |Pacnpenenenue IlyaccoHa u ero npuMeHEHHE. 1
265. |HopmasbHOe pacnpeieneHue. 1
266. |®ynkius Jlamnaca. 1
267. [[TapameTpsl HOPMAILHOTO PacCIpe/ICICHUsI. 1
268. [[IpuMmepsl CiTy4ailHBIX BEIWYHH, TOAYNHEHHBIX HOPMAJIbHOMY 3aKOHY 1




(TOTPENIHOCTh U3MEPEHUH, POCT YETIOBEKA).

269. |lleHTpanbHas mpeeabHas TeopeMa. 1
270. |HepasenctBo YeobnimieBa. Teopema UebblmieBa u TeopeMa bepuyiu. 1
271, 3akoH OonpmMx uucen. Ponb 3akoHa OONBIIMX YHUCEN B HAyKe, MPHUPOAE U

0O0LIIECTBE. 1
272. |BbIOOpOYHBIN METO U3MEPEHHUS BEPOSITHOCTEN. 1
273. |KoBapuaiusi AByX CIy4alHbIX BEIUYUH. 1
274, [lonstue o koddpdunuente koppensiunu. CoBMecTHble HAOMIOACHUS ABYX

CIIy4aiiHbIX BEJIMYHH. 1
275. |Beibopounblii Ko3GhGUIMEHT Koppesaiun. JInHeiHas perpeccus. 1
276. |CrarucTHyeckas THIIOTE3a. 1
277. |CtaTuCTHKa KPUTEPHUS M €€ YPOBCHb 3HAYMMOCTH 1
278. [[IpoBepka MPOCTEHIINX TUIIOTES. 1
279 OMIUPUYECKHIE PACTIPECTICHHS U UX CBSI3b C TEOPETHYECKUMHU

pacnpeneneHUsIMU. 1
280. |PanroBas koppessinus. [TocTpoeHne cOOTBETCTBHI. 1
281. |JluckpeTHas HempepbIBHOCT. [Tpuniun Jupuxie. 1
282. |KommpoBanwue. /[BondHas 3amnuch 1
283. |OCHOBHBIC ITOHATHS TEOPHUHU TPadoB. 1
284. |lepeBbs. J[BomuHOE IEPEBO. 1
285. CesizaocTh. KomnonenTs! ces3noctu. [yt Ha rpade. DiinepoBsl u

['aMUIIBTOHOBBI MTYTH. 1




