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O4YHas

II. CBX. ATPOHOM



Pa6ouas nmporpamma yyebHoro npeamera MaremaTuka, pa3paboTraHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obiiero odbpazoBanus, yreepxaeHHoro Ipukazom
Muno6puayku Poccun Ne 413 ot 17.05.2012 1. (3apeructpupoBano B Munrocte Poccuu
07.06.2012 1. Ne 24480), ¢ yuerom [IprmepHOii OCHOBHOI1 00pa30BaTeNbHOM MTPOrpaMMbI
cpemHero ooero oopasoBaHusi, 0IOOPEHHON peleHreM GeaepaaTbHOTO yueOHO-

METOIUYECKOT0 00BEIUHEHMSI 110 00IIeMy 00pa3oBaHuIO (TPOTOKOI OT 28 utoHs 2016 1. Ne
2/16-3).

Paspaborunk: Anapocosa Banepust BacunbeBHa, mpernogaBarens MaTeMaTHKU



IHosicHuTEIbHASA 3aNIMCKA

B cootBercTBUU ¢ npunsaToi KoHuenuuen pa3BuTHs MaTeMaTn4eckoro o0pa3oBaHus B
Poccuiickoit @enepaniuu, MaTeMaruueckoe 00pa3oBaHKE PEUIaeT, B YACTHOCTH, CIEAYIOIINE
KIIFOUEBbIC 3a/1a4H:

- (IPEOCTABIATH KAXKJAOMY 00yUJaIOIIeMyCsl BO3MOXXHOCTh IOCTHKECHHUS YPOBHS
MaTeMaTH4eCKUX 3HaHUH, HEOOXOAMMOTO /7S JalibHEHIIel yCIenHON KU3HU B O0IIECTBEY;

- ((OGGCHQ‘-II/IBaTb HGO6XO,HI/IMOG CTpaHC YUCJIO BBITYCKHUKOB, MAaTEMAaTUYCCKaA IIOAIOTOBKa
KOTOPBIX JOCTATOYHA I MIPOAOKEHUSI 00pa30BaHUA B PA3IMUHBIX HAPABICHUSX U JIJIS
HpaKTquCKOﬁ ACATCIIbHOCTH, BKIIIOYas NpCrnogaBaHnue MaTCMaTuK, MaTCMaTHU4YCCKHUEC
UCClIeIoBaHus, padoTy B cpepe NHPOPMAIIMOHHBIX TEXHOIOTUN U JIP.»;

- «B OCHOBHOM 00IIIeM U CpefHeM 001IeM 00pa30oBaHuK HEOOXOIUMO MPETYCMOTPETh
MOJrOTOBKY O0YYaOIIMXCS B COOTBETCTBUU C MX 3allpOCaMU K YPOBHIO MTOJTOTOBKH B chepe
MaTreMaTu4eckoro 00pa3oBaHMsI.

Coo0TBeTCTBEHHO, BBIICTSIOTCS TPHU HAMPaBlIeHUs TpeOOBAHUI K pe3ynbTaTamMm
MaTeMaTH4eCcKOro 00pa3oBaHus:

1) mpakTUKO-OPHEHTHPOBAHHOE MaTeMaThdyeckoe oOpa3oBaHHME (MareMaruka JUis
JKU3HH);

2) MaTeMaTuKa JJisl UCIIOJIb30BaHUs B MPOQECCHH;

3) TBOpYECKOE HalpaBJICHNE, HA KOTOPOE HAIIEICHBI T€ 00yJYarouecs, KOTOpbIe
IUTAHUPYIOT 3aHUMAThCSI TBOPUECKOM U MCCIIEI0BATENbCKON paboTOM B 00JIaCTH MAaTEMAaTUKH,
(Gu3UKN, SKOHOMUKH U IPYTUX 001aCTSX.

[Ipu u3yyeHun MaTeMaTuKy OOJIbIIOE BHUMAHKE YACNSETCS Pa3BUTHUIO
KOMMYHUKATUBHBIX YMEHHH ((hOPMYIHPOBATH, ApTyMEHTHPOBATh U KPUTHUKOBATH),
(bOopMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIICHUS B YaCTU MPOBEPKU UCTUHHOCTH U JIOKHOCTHU
YTBEPKJICHHUM, IOCTPOCHUS IPUMEPOB U KOHTPIIPUMEPOB, LIENIOYEK YTBEPKIACHUM,
bopMyTHPOBKU OTPUIIAHUH, a TaK)KE HEOOXOIMMBIX U IOCTATOUHBIX yciaoBHi. B 3aBucumoctu
OT YPOBHJ IPpOrpaMMbl OOJIBIIIE WJIH MEHBIIIE BHUMAaHUS YACITACTCA YMCHHUIO pa6OTaTI) 110
AITOPUTMY, METO/IaM TIOHMCKA aJTOPUTMA U OMIPEICTICHUIO TPAHUL] TPUMEHUMOCTH allTOPUTMOB.
TpeboBanusi, chopMmyupoBaHHbIe B paznuene «l'eomeTpusi», B 00JbIeH CTENEHN OTHOCSITCS K
Pa3BUTHUIO IPOCTPAHCTBEHHBIX MPEACTABICHUN U Tpa)UIECKUX METOMIOB, YeM K (hOpMaTbHOMY
OMMCAHUIO CTEPEOMETPUUYECKUX (AKTOB.



Conep:xkanue

1. Ilnanupyemsbie pe3yabTaThl OCBOCHUS y4€OHOIO MpeIMeTa.

2. ConepxaHue yueOHOTO TIpeIMeTa.

3. Temaruueckoe IIJIAaHUPOBAHUEC, B TOM YHCJIC C YUCTOM pa60qel71 IMporpaMmsbl BOCIIUTAHUA C
YKa3zaHHEM KOJIMYECTBA 4aCOB, OTBOJUMBIX HA OCBOCHUEC Ka)I(,HOﬁ TCMBI.



1. TlnaHupyemblie pe3yJbTAThl OCBOCHHS Y4€OHOTO MpeIMeTa.
OcBoeHue conepkanus yueOHOro mpeaMeTa Ha 00ecreunBaeT JOCTHIKEHUE CIETYIOIIIX

pE3yIbTaTOB:

JInyHOCTHBIE pe3yJIbTaThl

JUYHOCTHBIE Y'Y ]I

JI4. chopMUPOBAHHOCTH MHUPOBO33PCHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIbTYP, a TAKKE
pa3augHbIX (HOpM OOIIECTBEHHOTO CO3HAHMUS,
0CO3HAHME CBOETO MECTa B IMOJIMKYJIBTYPHOM MHpPE

N3yuaer coBpeMeHHBIE
JOCTH)KEHUSI MaTeMaTUKH, OCO3HAET
HUX 3HAYUMOCTD

JI7. HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM,
JETHbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIC3HOM,
yueOHO-UCCIIeI0BATEeNLCKOM, MPOSKTHON U IPYTUX
BUJIaX JICSITEIIbHOCTH

‘YMeer BbICTpauBaTh
B3aMMOOTHOLIEHUS B TPYIIIOBOIi
pabote, (MOKeT OBITh Kak
PYKOBOJUTEIEM, TaK U YWICHOM
KOMAaH/IbI B Pa3HBIX POJISX )

JI8. HpaBCTBEHHOE CO3HAHUE U MIOBEJICHUE HA
OCHOBE yCBOEHUs 00IIIeUeI0OBEYECKUX [IECHHOCTEH

IIpunsATHE MpUHIMIIA TYMaHU3Ma BO
B3aUMOJICYCTBUU C OKPYKAIOLIUMHU

JI9. TOTOBHOCTB ¥ CIIOCOOHOCTH K 00pa30BaHMIO, B
TOM YHCJIE CaMO0OOPa30BaHNUIO, HA MTPOTSHKEHUH
BCEH JKM3HHU; CO3HATEIbHOE OTHOIICHHE K
HETIPephIBHOMY 00pa30BaHHIO KaK YCIOBHIO
YCHEUIHOW MPOpECCHOHAIBHOM U 00IIECTBEHHON
JICSTEIIbHOCTH

npuHsATHe (hakTa He0OXOIUMOCTH
MOCTOSTHHOTO YYCHUSI.

JInuHOCTHBIE pe3yJIbTaThl 0CBOCHUS AJANITHPOBAHHOI OCHOBHOM 00pa30BaTe/IbHOM

nporpaMmabl 10/I2KHbI OTPaKaTh:

1) onsa enyxux, crabocaviuawyux, NO30HOO0NOXWUX 00YYAIOUWUXCA!

- CNOCOOHOCMB K COYUANBHOU A0anmayuy u uHmezpayuu 6 oowecmee, 6 mom 4ucie npu
peanuzayuu 803MONCHOCMEN KOMMYHUKAYUU HA OCHOBE CI0BECHOLL peyu (8KAH0UASL YCMHYIO
KOMMYHUKAYUIO), A MAKICe, NPU HCETAHUU, KOMMYHUKAYUU HA OCHOBE HCECMOBOU pedll C

auyamu, UmMerowumu HapyueHusl ciyxa,

2) ona obyyarowuxcsa ¢ HapyueHusMu ONOPHO-08USAMENbHO20 Annapama.

- l1a0eHUe HABLIKAMU NPOCMPAHCMEEHHOU U COYUATbHO-ObIMOBOU OPUCHMUPOBKIL,

- YMeHuUe CamoCmosamenbHoO U 6€30NACHO Neped8Uu2amvbCsl 8 3HAKOMOM U He3HAKOMOM
NPOCMPAHCMEBE C UCHONb308AHUEM CREYUATLHO20 0O0PYO0BAHUSL

- CNOCODHOCMB K OCMBICIEHUIO U OUGhepeHyuayuu KapmuHvl Mupd, ee 8peMeHHO-

npocmpchmeeHHoﬁ opearnuzayuu,

- CHOCOOHOCb K OCMBICIEHUIO COYUATILHO20 OKPYIHCEHUS, C80€20 MeCma 8 HeM, NPUHAMUe
COOMBemcmeyIiouux 603pacmy YeHHoCmeu U COYUaIbHblX poiell;

3) 014 obyuarowuxcs ¢ paccmpoucmsamu aymucmuyecko2o CneKmpa.

- hopmuposanue ymenus cnedo8ams ompabomanHoll cucmeme npasguil N08edeHUs u

83auUMo0elicmeus 8 NnpUuBblYHblX 6blm06blx, yueéybzx U CoyuabHvlx cumyayusix, y()epofcueamb

cparnuybl 6361MMO()€ZZCWZ6U}1,'

Obyuarowuecs ¢ unsaruonocmoio u OB3 ne obyuaromes, 1uunocmuvie pe3yiomamol He

gopmupyemcsi.




MeTtanpenMeTHble pe3yJibTaThl

MeTtanpeaMeTHble pe3yJibTaThl

nousTue YY]|

PeryasituBubie YVY ]I

1) yMeHHEe caMOCTOSTENBHO OIIPENEIIAT
IeIH ICITEIIEHOCTH ¥ COCTABIIATD TLIAHBI
JeATENIbHOCTH; CAMOCTOSATEIILHO
OCYIIECTBIISATh, KOHTPOJIIUPOBATH
KOPPEKTHPOBATH JAEATEIBbHOCTD;
UCTIOJIb30BATh BCE BOZMOKHBIE PECYPCHI IS
JOCTHXXCHUA ITOCTAaBJICHHBIX ueﬂef/{ u
peann3aniy IIaHOB e TeIbHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUU B
Pa3IUYHBIX CUTYaIHSIX.

CaMOCTOSITEJIbHO ONPEIEIISATh 1IEIH, 33/1aBaTh
napaMeTpsl U KPUTEPUH, 0 KOTOPHIM MOXKHO
ONpPEIETUTh, YTO 1Eb IOCTUTHYTA;
COCTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE
3aJ1a4d B 00pa30BaTEIbHOUICATEIIBHOCTH U
KU3HEHHBIX CUTYAIUSIX; BHIOUPATH IMYTh
JIOCTY>KCHUS 11J11, TUIAHUPOBATh PeIlIeHUE
MOCTaBJICHHBIX 3a/1a4,0MTUMHU3HUPYS
MaTepualibHbIe U HEMaTepUaIbHbIC 3aTPATHI.

9) Bi1ajiecHUEe HaBbIKAMHU ITO3HABATEIILHOM
pedaekcuu Kak 0CO3HAHUS COBEPIIACMBbIX
JICUCTBUI U MBICIIUTEIIBHBIX IMPOLECCOB, UX
pPE3yNbTaTOB U OCHOBAHUM, IPAHUIL] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX
M03HABATEJIbHBIX 33724 U CPEIICTB UX
JOCTIKCHHUS.

OLICHMBATh PECYPCHI, B TOM YHCJIE BpEMS U
JIpyrue HeMaTepUualbHbIE PECYPCHI,
HE0OXOUMBbIE AJIs1 JOCTUKEHUS
[IOCTaBJICHHOM 11€JIN; CONIOCTABIIATh
MIOJIyUYE€HHBIH pe3yabTaT JEATEIbHOCTH C
MIOCTaBJICHHOM 3apaHee LENbO.

ITo3naBartenbHbIe YY /|

3) Bi1azieHue HaBbIKAMM [103HABATEIbHOM,
y4eOHO-UCCIIEI0BATENCKON U POEKTHON
JESTEIIBHOCTH, HABBIKAMU Pa3pELICHHUS
po0JIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB
pelLIeHUs IPAKTUYECKUX 3aad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOIOB
MIO3HAHUS.

HWCKATh U HAXOIUTh 0000IIEHHBIE CIIOCOOBI
peIIeHUs 33]1a4, B TOM YHUCJIC, OCYIICCTBISATh
pa3BepHYTHIM HHPOPMAIIMOHHBINA TOUCK U
CTaBUTh HA €T0 OCHOBE HOBBIC (YUcOHbBICH
MO3HABATEINIbHBIC) 3a/1a4H; BBIXOIUTH 32
paMKu y4yeOHOro mpeaMeTa U OCYIIeCTBIATh
[I€JICHANPABJIECHHBIN MOUCK BO3MOKHOCTEN
JUTSI IIUPOKOTO TIEPEHOCa CPEICTB U CIIOCOOOB
JIEHCTBUS; MCHSTH U YIEP)KUBATh Pa3HbIC
MO3UIUH B NTO3HABATEIHHON JESITETLHOCTH.

Kommynukarususblie YY ]I

2) ymMeHue MPOIyKTUBHO 00IIATHCS U
B3aMMOJIEIICTBOBATH B ITPOLIECCE
COBMECTHOMH JI€ATEIbHOCTH, YUUTHIBATh
MO3ULUH IPYTUX YYaCTHUKOB
JeSTeNIbHOCTH, () ()EKTUBHO pa3penaTh
KOH(JIUKTBI.

pa3sBEpHYTO, JJOTUYHO U TOYHO U3JIaraTb CBOIO
TOUYKY 3peHus C HCII0JIb30BaHUEM
aZieKBaTHBIX  (YCTHBIX W IUCHbMEHHBIX)
A3BIKOBBIX CPEZCTB.

8) BnaseHWe S3BIKOBBIMH CPEICTBAMH -
YMEHHE SICHO, JIOTUMHO M TOYHO H3JaraTh
CBOIO  TOYKY 3pEHHUS,  HCIOJIb30BaTh
aJICKBaTHBIC A3bIKOBBIE CPE/ICTBA.

OCYIIECTBIISATh JIEJIOBYIO KOMMYHHKAIIUIO
KaK CO CBEpCTHUKAMHU, TaK U CO B3POCIbIMHU
(xak BHYTpU o0pa3oBaTeNbHOI
OpraHM3ali, Tak U 3a €€ MpeaeiamHu),
nmoaOUpaTh MApTHEPOB JUIA  JICJIOBOM
KOMMYHHKAITUM HCXOMAS U3 COOOpakeHUi
PEe3yIBTAaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIATHM.

Memanpeomemmnoie pe3yibmamol 0C60eHUA AOANMUPOSAHHOI OCHOBHOIUL
00pazo0eamenbHoil nNPOPAMMBL 00TIIHCHBL OMPANCAND:
1) ons enyxux, crabocavluawyux, NO30HO02LOXWUX 00YYAIOUWUXCA:




*  gladeHUe HABLIKAMU ONPeOeleHUsl U UCNPABTIeHUs CheYUPDUUecKUX oumuboK
(acpammamuzmos) 8 NUCbMEHHOU U YCMHOU peyll;

2) 02151 06YyYaAOWUXCAL ¢ PACCMPOICIBAMU AYMEHMUYECKO20 CREKMPA.:

*  CNOCODHOCMb NIAHUPOBAMb, KOHMPOIUPOBAMb U OYEHUBAMb COOCMEEHHbIE YYeOHble
Oeticmeusi 6 COOMEemcmauL ¢ NOCMABIEHHOU 3a0adeli U YCI08USIMU ee Peatu3ayuu npu
conpogodicoaroweli NOMouU nedazo2utecKk020 pabomHuKa U OpeaHu3yowel noMouu

mouromopa,

* 061a0eHue ymeHuem onpeoensams Haubonee d¢hhexmusHvle CHOCobbL OOCMUNICEHUS
pe3yIbmama npu COnpo8oHCOarowell NOMOWU nedazo2uiecKko20 pabomHuKa u

opeaHu3yioujeli NOMowu mvlomopa,

* ognadeHue ymeHuem 8blnOIHAMb 0eUCm8Us N0 3a0AHHOMY AJIOPUMMY ULU 0Opasyy npu
conpogodicoaroweli NOMowUu nedazocutecKk020 pabomHuKa U OpeaHu3yowel nNoMouu

moilomopa,

* o0@nadeHue ymenuem oOyeHusams pe3yavmam ceoel 0esimeabHOCMU 8 COOMEEMCMEUU ¢
3a0aHHBIMU YMATOHAMU NPU OP2AHUZYIOWEL NOMOWU MbIOMOPA;

* o@nadeHue ymenuem aoekeamHo peasupoeams 8 CmaHOapmuol CUumyayuu Ha ycnex u
Heyoayy, KOHCMPYKMUBHO 0eliCE08amp 0ajice 8 CUMyayusx Heycnexa npu op2anusyrouetl

nomowu mvromopa,

* o08ladeHue ymeHuem aKkmueHo20 UCNOIb308AHUS 3HAKOBO-CUMBOTUYECKUX CPEOCME Ois
npeocmasieHus uHgopmayuu 00 u3yyaemvix 00vbeKmax u nPoYeccax, pasiuiHbixX cxem
peuieHus y4eOHbIX U NPAKMUYecKUx 3a0a4 npu opeanusyrouell noMowu nedazoza-

ncuxojioea u mvromopa,

*  CNOCOOHOCMb CaMOCMOSMENbHO 0OPAMUMbCSL K Ne0A202UtecKoMy PAOOMHUKY
(nedazocy-ncuxonocy, cCoyuarbHoMy nedazozy) 8 cayuae MU4HbIX 3ampyOHeHUll 8 peuleHuu

Kako2o-1ubo eonpoca,

*  CNOCODHOCMb CaMOCMOSAMENbHO OelicE08amy 8 COOMEEMCMEUU ¢ 3A0AHHbIMU

IMANOHAMU NPU NOUCKE UHPOPMAYUU 8 PAZTUYHBIX UCTNIOYHUKAX, KPUMUYECKU OYEeHUBAMb

U UHMEPNPEeMUPOBAMb NOLYYAEMYIO UHDOPMAYUIO U3 PASTUUHBIX UCHOYHUKO8
Oobyuarowuecs ¢ unsaruonocmoio u OB3 ne ooyuaromes, memanpeomemuvie

pesyivmamul He QoOpMUpyemcs.

IIpenmeTHbIe pe3yJIbTaThl

Ba3oBblii ypoBeHb

Yri1y6/1eHHBIH YPOBEHb

TpeOOBaHUs K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI yIIIyOJIEHHOTO Kypca MaTeMaTHKH
JIOJKHBI BKITIOYATh TPEOOBaHUS K
pe3ynbTaTaM OCBOSHHS 0a30BOTO Kypca U
JIOTIOJTHUTEIBHO OTPaXkaTh!

1) chopMUpPOBaHHOCTH NMPEACTABICHUI O
MaTeMaTHKE KaK 4aCTU MUPOBOM KYJIBTYphI U
0 MeCTe€ MaTeMaTUKH B COBPEMEHHOMN
UBWIIN3ALUH, O CIIOCO0aX OMMCaHUs Ha
MaTeMaTHYECKOM SI3bIKE SIBJICHHUI peallbHOTO
MUDA;

1) chopmMupoBaHHOCTH MPEACTABICHUHN O
HE00XO0IMMOCTHU JOKA3aTeNbCTB MPH
000CHOBAaHWM MAaTEeMAaTHUUECKUX YTBEP KJACHUI
U POJIM aKCMOMATHUKHU B IPOBEICHUU
JeAYKTUBHBIX PACCYKICHUI;

2) chopMUpPOBAaHHOCTH MPECTABICHUHN O
MaTEeMaTUYECKHUX MOHATHUAX KaK O
BOKHEUIITNX MATEMATHICCKUX MOJICTISX,
MO3BOJISIOIINUX OMHUCHIBATh U U3y4aTh Pa3HbIE
MIPOIIECCHI U SIBJICHUS;, TOHUMAaHHE
BO3MOKHOCTH aKCHOMAaTUY€CKOT0

2) chopMUPOBAHHOCTH TOHITHITHOTO
amnrmapara o OCHOBHBIM pa3jiesiaM Kypca
MaTEeMAaTHUKH; 3HAHUH OCHOBHBIX TEOPEM,
(hopMyI U yMEHUS UX IPUMEHSTH; YMEHUS
JTIOKa3bIBaTh TEOPEMBI U HAXO/IUTh
HECTaHJIapTHBIE CIIOCOOBI peIIeHHs 3a/1a4;




MOCTPOCHUS MaTEMaTHUYECKUX TEOPHIi;

3) BIajicHUE METOIaMU JIOKA3aTeIIbCTB U
ITOPUTMOB PEILIECHUS; YMEHUE UX
MIPUMEHSATD, TPOBOJIUTH JTOKA3aTEIIbHBIC
pacCyKJIeHHUs B XOJI€ pEIICHUs 3a]1ay;

3) chopmupoBaHHOCTh YMEHHUIA
MOJICTTUPOBATh peajbHbIC CUTYAIUH,
MCCIIEIOBATh MMOCTPOSHHBIC MOJICIIH,
WHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTar,

4) BiaJieHUe CTaHJAPTHBIMU IPUEMaAMHU
pEIICHUS PAIIMOHAJILHBIX U UPPAIIMOHAIIbHBIX,
[I0Ka3aTeNIbHbIX, CTEIICHHBIX,
TPUTOHOMETPUIECKUX YPAaBHCHHUH U
HEPaBEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX MTPOrPaMM, B TOM
YUCIIe NI TTIOMCKA IYTH PeIIeHUs 1
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U
HEPaBEHCTB;

4) chopMHPOBAHHOCTH TIPECTABICHUN 00
OCHOBHBIX OHATUSAX MaTeMaTHYECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMECHUEM
XapaKTepu30BaTh MOBEICHUE (PYHKIIHIHA,
UCIIOJIb30BaHUE MOJTYYCHHBIX 3HAHUM JIsI
OMMCAHUs U aHAIN3a PEATbHBIX
3aBHCHMOCTEH;

5) chopMuUPOBAHHOCTH MPEACTABICHUHN 00
OCHOBHBIX TIOHSITHSX, HJISIX U METOJIaX
MaTeMaTHYECKOr0 aHAJIN3a; BIaJICHUE
YMCHHSIMH COCTABJICHUS BEPOSITHOCTHBIX
MOJIEIICH 110 YCIIOBHIO 3a/1a4H U BEIYUCIICHHUSI
BEPOSTHOCTH HACTYILJICHUS COOBITUI, B TOM
YHCIIe C IPUMEHEHUEM (GOpMYyIT
KOMOMHATOPUKHU H OCHOBHBIX TEOPEM TCOPHH
BEPOSITHOCTEH; UCCIICIOBAHMSI CITy4aliHBIX
BEJIMYMH 110 UX PACIIPEICIICHUIO

5) BnajieHue yMEHUSIMU COCTaBICHUS
BEPOSATHOCTHBIX MOJIEJIEH MO YCIOBHIO 3a7auu
Y BBIYMCIICHUS BEPOATHOCTU HACTYILICHUS
COOBITHI, B TOM YHCJIE C IPUMEHEHUEM
(hopMys1 KOMOMHATOPUKU U OCHOBHBIX TEOPEM
TEOPUU BEPOATHOCTEN; UCCIIEJOBAHUS
CIIy4alHbIX BEJIMYUH IO UX PACHPEIEICHUIO.

6) BJIaJiecHUEe OCHOBHBIMU HOHSATHUSIMH O
IUIOCKUX U NPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, ux OCHOBHBIX
cBOicTBax; () OPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YEPTEKaAX, MOJCIISAX U B
peaIbHOM MHpE TeoMeTpUYecKue QUrypsl;
IIPUMEHEHNE N3YYEHHBIX CBOICTB
reoMeTpuuecKkux Guryp u Gopmys st
pEILIEeHUsI TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C
PAKTUYECKUM COJIEP)KAHUEM;

7) chOopMUPOBAHHOCTH MPEACTABICHUI O
nporieccax v SBICHUSX, IMEIOIIIX
BEPOSTHOCTHBIH XapakTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pealbHOM MHUpE, 00
OCHOBHBIX MTOHATHUSX JIEMEHTAPHON TEOpUHU
BEPOSITHOCTEN; YMEHHI HAXOAUTH U
OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYUH;

8) Bi1aJieHNE HaBbIKAMHU MCIIOJIb30BaHUs
TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IIPH
pELICHUH 33/1a4;

9) Ons crenvix u c1abo8UOAUUX
00yuarwuxcs
(obyuarowuecs ¢ unsanuonocmoio u OB3 ne




00yuaomcs, npeOMemHblil pe3yibmam He
Gopmupyemcs):

- 061a0eHuUe NPAasUIamMu 3anUcl
MamemMamuyeckux Qopmyn u cneyuanibHulx
3HAKOB PellbehHO-MOUeUHOU CUCTIEeMbl
obosnauenuti JI. bpaiina;

- 081A0€eHUe MAKMUTLHO-0CA3AMENTbHbIM
Ccnocobom 0bcnedo8anus U 60CHPULIMUS
penvehHbIX U300padiceHUll NPeOMemos,
KOHMYPHBIX U300PANCEHUU 2€0MeMPUTECKUX
¢ueyp u opyeoe;

- Hanu4ue yMeHUs GblNOJHAMb
ceomempuieckue NOCMpOeHUst ¢ NOMOUBIO
YUPKYA U TUHEUKU, YUmams peibeuvle
epaghuxu sn1emeHmapHuvix GyHKyuil Ha
KOOPOUHAMHOUL NIIOCKOCMU, NPUMEHAMNb
cneyuanbHvle nPUcnocod.ieHus 0is
penvedrozo uepuenus ("pagpmcmen”,
"Ilxonvrux"),

- 081A0€eHUe OCHOBHBIM (PYHKYUOHANOM
NPOCPAMMbL HEBU3YATbHO2O OOCMYNA K
uHgopmayuu Ha IKpane nepcoHaIbHO20
KOMNbIOmMepa, yMenue UCnoib308amb
nepcoHanbHble MugiomexHuyecKue
cpeocmea UHpOpMAyUoOHHO-
KOMMYHUKAYUOHHO20 OOCMYNA ClIenblMu
00y4arOWUMUCS,

10) ona obyuarowuxcs ¢ HapyuleHusMu
ONOPHO-08ULAMENLHO20 ANNAPama
(obyuarowuecs ¢ unsanuonocmoio u OB3 ne
00yYaomcs, npeOMemHblil pe3yibmam He
Gdopmupyemcs):

-081a0eHUe CNeyUaIbHbIMU KOMIbIOMEPHbIMU
cpedcmeamu npeodCcmasieHus U aHaIu3d
OGHHBIX U YMEHUEe UCNONb308ANMb
nepcoHanbHble cpedcmea 00CMyna ¢ y4emom
08USAMENbHBIX, PeHe)8USAMENbHbIX U
CEHCOPHBIX HapYUleHUlL,

- Hanu4ue yMeHusi UCNOIb306aNb
NepCoOHANbHbLE CPeOCMBA OOCMYN

OcBoenue conepkanus yaeOHoro mpeamera Maremaruka 00ecrednBaeT JOCTHKEHUE
CIIEYIOIIUX Pe3yibmamog:.

Yri1y0/1eHHbIH YPOBEHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJibTaThI»

Paznen Il. BoimyckHUK Hay4YHuTCHA V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYHUThCH
Hean Jnst ycnemHoro npoiosKeHus Jlnst oGecriedeHust BOZMOXKHOCTH
OCBOCHMS o0pa3oBaHUs YCIIELTHOTO MPOIOJIKEHUS
npeaMera O CIELUATbHOCTSIM, CBSI3aHHBIM C o0pa30BaHMs MO CHEIHATBHOCTSIM,
IIPUKJIATHBIM HCII0JIb30BAHUEM CBSI3aHHBIM C OCYIIECTBJICHUEM




MaTeéMaTHKHU

HAY4YHOH U HCCIIEI0BATEIbCKOU
NCATCIIBHOCTHU B O6HaCTI/I MaAaTCMAaTHUKHU
U CMEXHBIX HAYK

TpeOoBanusi Kk pe3yabraram

Jementbl | - CBOGOIHO ONEPHPOBATH  HOHSTHSMIL HocTmxenne pe3yabTaToB pas3zeiia

TEOpHHU KOHEUYHOE MHOYKECTBO, 3JIEMCHT MHOYKECTBA, I,

MHOKECTB M | IIOJMHOXECTBO, IlepecedeHre, 00beAMHEHNE | ONIEPUPOBATH MOHATUEM

MaTeMaTH4e | U Pa3HOCTb MHOKECTB, YUCIIOBBIC oIpezesieHusl, OCHOBHBIMU

CKOM MHO€ECTBA Ha KOOPJAMHATHOMN IPSIMOI, BUJIAMU ONIPENICTICHUH,

JIOTHUKH OTPE30K, UHTEPBAJL, IIOJIyHHTEPBAII, OCHOBHBIMM BHJIaMU TEOPEM;
IIPOMEKYTOK C BBIKOJIOTOM TOYKOH, IIOHUMATh CYyTh KOCBEHHOT'O
rpaduveckoe mpecTaBIeHne MHOKECTB Ha JI0Ka3aTelIbCTBA;

KOOPJIMHATHOM IIJIOCKOCTH; ONEPHUPOBATH MOHATUAMH CUETHOTO U
- 3a7aBaTb MHOXECTBA IIEPEUHUCICHUEM H HECYETHOI'O MHOKECTBA,
XapaKTEPUCTUUECKUM CBOKMCTBOM; MIPUMEHATHh METOJ] MaTEMaTUYECKOMN
- OIIEpUPOBAThH TOHATUSIMU: YTBEPKICHUE, UHAYKLIWHU JUISL IPOBEJICHUS
OTPHULIAHKUE YTBEP>KICHMS, HCTUHHbBIE U pacCyKJI€HUU U JOKA3aTeNIbCTB U
JIO’KHBIE YTBEPKACHUS, IPUUNHA, IIPU PELLECHUH 3a/1a4.
CJIEJICTBUE, YACTHBIN CIIy4aii 0011ero B noBcenHeBHOM KU3HU U NIpU
YTBEPKACHUSI, KOHTPIIPUMED; U3YYEHUU APYTUX NPEAMETOB:
- TpOBEpATh MNPHUHAMIEHKHOCTh HIIEMEHTA | UCIOJIb30BATh TEOPETUKO-
MHOXECTBY; MHO’KECTBEHHBIN SA3BIK U SA3bIK
- HaXOJIUTh MepeceueHre U 00beIMHEHUE JIOTUKU JIJI1 OTUCAHUs PEAIbHBIX
MHO€ECTB, B TOM YHUCJIE€ IPEICTABICHHBIX IIPOLIECCOB U SIBJIEHUH, NIPU
rpaduyuecky Ha YMCIOBOM MPSAMOI U Ha pellIeHuu 3a7a4 JPYyTrux y4eOHbIX
KOOPJIMHATHOM IIJIOCKOCTH; IIPEMETOB
- IPOBOJIMTH JI0KA3aTEJbHBIE PACCYKACHUS
11 0OOCHOBAHMUS HCTUHHOCTHU
YTBEPKICHUM.
B noBcenHEBHOM )XU3HU U IPU U3YYECHUH
IPYTUX IPEIMETOB:
- HCII0JIb30BaTh YACIOBbIE MHOYKECTBA HA
KOOPJMHATHOM IIPSAMOM U Ha KOOPAUHATHOU
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUI;
- IPOBOJIMTH JI0KA3ATENbHBIE PACCYKACHUS
B CUTYallUsIX [IOBCEJHEBHOW KU3HHU, IIPU
pelIeHnN 3a/1a4 U3 PYruX NPEeaMETOB
Yucaa u - CBOOOHO ONepupoBaTh MOHATUAMHU: JlocTrxeHnne pe3ysbTaToB pasena
BbIPa:KeHHMsl | HATypaJIbHOE YNCII0, MHOXKECTBO I;

HAaTypaJbHBIX YUCEII, IEJIOC YUCIIO,
MHOXXECTBO LIECJIBIX YHCECII, OOBIKHOBEHHAS
I[p06b, JACCATHYHAaA I[pOGL, CMCIIaHHOC
YUCII0, paliluOHAJIBHOC YU CJI0, MHOXKECTBO
palOHAJIBHBIX YHUCCJI, UPPALIUOHAJIBHOC
YHUCII0, KOPCHb CTCIICHHU N, )IGfICTBI/ITGJ'II;HO@
YurCJI0, MHOXCCTBO €N CTBUTEIIbHBIX qucCelI,

CBOOOIHO OTEPUPOBATH YHUCIOBBIMU
MHOECTBAMHU TIPH PEIICHUH
3ajad;

MMOHUMATh TPUYUHBI U OCHOBHBIE
UJIEU PACIIUPEHUS YUCITOBBIX
MHOKECTB;

BJIAJCTh OCHOBHBIMU IMOHATHSIMH

! 31ech U jgaiee: 3HaTh OIIPEACIICHNUEC IIOHATHS, 3HAaTh U YMETh 000CHOBBIBAaThH CBOMCTBA (]'[pI/ISHaKI/I, €CJIH OHH eCTL) TIOHATHS, XapaKTEPU30BaTh

CBA3U C IPYTUMU NMOHATHAMH, NPEACTABIAA OJHO MOHATHE KaK 4YaCTh LEJIOCTHOTO KOMIIJIEKCA, UCITI0JIB30BaTh IIOHATHE U €TI0 CBOMCTBA npu

NPOBEACHUH paccy)l()leHnﬁ, J0Ka3aTeJIbCTB, pEIICHUH 3a/1a4.




reoMeTpuUecKasi HHTEPIpETaIns
HATYPaJIbHBIX, IENbIX, PAIIHOHAIBHBIX,
JIEMCTBUTEIBHBIX YHCEIT,

- IOHUMATh U OOBSICHATH PA3SHUILY MEKTY
MO3UIIMOHHON U HEITO3UIIMOHHON
CHCTEMaMH 3aIl|MCH YHCE;

- IEPEBOUTH YHCJIA U3 OJTHON CHUCTEMBI
3amucH (CUCTEMbI CYUCIICHUS) B APYTYIO;

- IOKa3bIBaTh M MCIOJIb30BAaTh MPHU3HAKH
JIETUMOCTH CYMMBI U TIPOU3BEACHUS TTPU
BBITIOJITHCHUH BBIYMCIICHUHN U PeIICHUN
3aj1ad4;

- BBINIOJIHATH OKPYIJICHUE PAllMOHAIBHBIX U
UPPALMOHAIBHBIX  4YHMCEI C  3aJaHHOH
TOYHOCTBIO;

- CPaBHMBATh JCHUCTBUTEIbHBIC YHCTIA
Pa3HBIMHU CITIOCOOAMH;

- YHOPSI0YMBATh YKCIIA, 3alIICAHHBIC B
BHJIe OOBIKHOBCHHOU U JICCATUYHOM JIpoOH,
4HClia, 3alMCaHHEBIC C HCIIOJIb30BaHIEM
apuMETHYECKOT0 KBAJPATHOTO KOPHS,
KOpHEH CTeneHu 0oJbIe 2;

- Haxoauth HO/l 1 HOK pa3zubeimu
CIoco0aMu U UCIOJIB30BaTh UX MIPU
pEIICHUY 3a]1a4;

- BBIIIOJIHATH BEIYMCIICHUS U
npeoOpa3oBaHMs BRIPAKEHUH, COIEPKAIIIX
JIEHCTBUTENLHBIE YHCIIA, B TOM YHCIIE KOPHHU
HaTypaJIbHBIX CTETICHEH;

- BBITIOJTHATH CTAHAAPTHBIE TOXKECCTBEHHBIE
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX,
norapu(pMUUECKNX, CTETIEHHBIX,
UPPAIMOHATIBHBIX BBIPAXKECHUH.

B noBce1HeBHOM KU3HU U IIPU U3YYCHUU
JIPYTUX MPEIMETOB:
- BBITOJIHATB U OOBSICHATH CPaBHEHUE
Pe3yabTaTOB BBIYUCICHUN ITPU PEILICHUH
MIPaKTUYECKUX 3a]1a4, B TOM YHUCIIE
NpUOIMKEHHBIX BBIUMCICHUN, UCTIOIb3YS
pasHble CII0COObI CPaBHEHUH;
- 3aIIMCBhIBaTh, CPABHUBATh, OKPYIJISTh
YHCJIOBBIE JAHHBIC PEAIbHBIX BEJIUYHH C
UCIIOJIb30BAaHUEM Pa3HbBIX CUCTEM
WU3MEPEHUS;
COCTABJIATh U OLICHUBATh Pa3HBIMU
Croco0aMy YKCIIOBBIE BHIPAKEHUS TPU
peLICHUH IPAKTUYECKUX 3aJa4 U 3a7a4 U3
JPYTUX y4eOHBIX MPEIMETOB

TEOpUU ACTUMOCTHU MIPU
pEIICHUU CTaHIAPTHBIX 3a/1a4

uMeTh 0a30BbI€ MPECTABICHUS O
MHOECTBE KOMITJICKCHBIX YHCET,;

CBOOOHO BBIMOJIHATH
TOKIECCTBEHHBIE
npeoOpa3oBaHMs
TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTEIIEHHBIX
BBIPAKECHMUI;

BIIaJeTh (hOpMysIoi OMHOMA
HrroTona;

MPUMEHSITH [IPU PELICHUH 3a]a4
TEOpPEMY O JINHEHHOM
npencrasiaenun HOJL;

NPUMEHSTH MIPH PEIICHUH 33134
Kuraiickyto Teopemy 06
OCTaTKax;

MPUMEHSITh [IPU PELICHUH 33724
Manyro teopemy depma;

YMETb BBITIOJHATH 3aMKCh YHCIIa B
MO3UIIMOHHOM CUCTEME
CUMCTICHHUS;

MPUMEHSTH MIPH PEIICHUH 33134
TEOPETUKO-UNCIIOBBIE (PYHKITHH:
YUCIIO U CyMMa JIEJIUTENEH,
dbyHkmMIo Diinepa;

PUMEHSTH MTPH PEIICHUH 33134
LeMHbIe Jpoou;

IPUMEHSTH MTPH PEIICHUH 33134
MHOTOYJIEHBI C
JEeWCTBUTENLHBIMU H IEIIBIMA
koddunreHTamu;

BJIQJICTh TTOHITHSIMH ITPUBOIUMBIA U
HENPUBOJUMBIA MHOTOUJIEH U
MPUMEHSTH UX TPU PEIICHAH
3a/1ay;

IPUMEHSTH MTPH PEIICHUH 33134
OCHOBHYIO T€OpeMy alnreopsl;

IPUMEHSTH MPH PEIICHUH 33134
npocreime GyHKIUN
KOMILIEKCHOM ITEPEMEHHOM KaK
reOMEeTPHUECKUE
npeoOpazoBaHus

YpaBHeHus
"

- CBO0OO/IHO ONEpUPOBATH MOHATUSIMU:
ypaBHEHHE, HEPaBEHCTBO, PABHOCHJIbHBIE

JlocTrkenne pe3ynbTaToB paszjaena
I;




HepaBeHCTB
a

YPaBHEHMsI U HEPABEHCTBA, YpaBHEHUE,
ABJISIOILEECS CIIECTBUEM JIPYroro
YpaBHEHMsI, ypaBHEHUs, PABHOCUIIbHbIE Ha
MHO’KECTBE, PABHOCHJIbHbIE
npeoOpa30BaHus ypaBHEHU;

- pelaTh pa3Hble BUbl yPAaBHEHUHN U
HEPaBEHCTB U X CUCTEM, B TOM 4HCJIE
HEKOTOpbIC ypaBHEHUS 3-i U 4-i1 cTeneHei,
JIPpOOHO-pallMOHATIbHBIE U UPPALIMOHAIIbHBIE;
- OBJIaJIETh OCHOBHBIMU TUIIAMU
IIOKa3aTesbHbIX, JIOrapu(pMUUECKUX,
UPPALMOHAIIbHBIX, CTEIIEHHBIX YPABHEHUN U
HEPaBEHCTB U CTaHIAPTHBIMH METOJaMU UX
pElIeHUI U IPUMEHSATH UX IIPU PELICHUN
3ajay;

- IPUMEHATH TeopeMy be3y Kk perieHuto
YpaBHEHUU;

- IPUMEHATH TeopeMy Bueta 11 perienus
HEKOTOPBIX YPABHEHUI CTENICHU BbIIIE
BTOPOW;

- IOHUMATh CMBICJ TEOPEM O PAaBHOCHIIBHBIX
Y HEpPaBHOCWJIbHBIX ITPE0Opa30BaHUAX
YPaBHEHMI U YMETh UX JOKA3bIBaTh;

- BJIaJIETh METO/IaMU PELIECHUS YpaBHEHUI,
HEPaBEHCTB U X CUCTEM, YMETh BBIOUPATh
METO/]I pELIEHUS] 1 000CHOBBIBATH CBOI
BBIOOD;

- MCII0JIb30BATh METO]I UHTEPBAJIOB JUISI
pelleHNs HEPaBEHCTB, B TOM YHCIIe APOOHO-
PalMOHATIBHBIX M BKJIIOYAIOIIUX B ce0s
VPPALMOHAIIbHBIE BBIPAXKCHMUS;

- pemaTh ajredpanvyeckie ypaBHeHUs U
HEPABEHCTBA U UX CUCTEMBI C ITApaMeTPaMu
anredpandeckuM U rpaguueckum
METOJaMH;

- BIIQJIETh Pa3HbIMH METO/IaMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LEJIbIX YHUCIIAX;

- 1300pakaTh MHOXKECTBA Ha IJIOCKOCTH,
3a/laBaeMble YpaBHEHUSIMH, HEPABEHCTBAMHU
U UX CUCTEMAMHU;

- CBOOOJTHO MCIOJIb30BATh TOKJECTBEHHbBIE
npeoOpa30BaHus MPH peIIEHNH YpaBHEHUN
Y CUCTEM ypaBHEHUN

B noBceaHeBHOM KU3HU U IIPU U3YUYEHUHT
JPYTUX TPEIMETOB:

- COCTaBJIATh U peLIaTh YpaBHEHMS,

HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUN

3aJa4 APYrux y4eOHBIX MPEIMETOB;

- BBINIOJIHSATH OLIEHKY MPaBonoao0us

- CBOOOJTHO OTIPEIEISTH THIT U

BBIOMpATh METOJ PEIICHUS
MOKa3aTeIbHBIX U
aorapu(pMUUECKUX YpaBHEHHH U
HEPaBEHCTB, UPPAITTOHAIBHBIX
ypaBHEHUI U HEPABEHCTB,

TPUTOHOMETPUYECKUX YPAaBHEHUU U

HEPABEHCTB, UX CUCTEM;
— CBOOOHO pelIaTh CHCTEMBI
JIMHEHHBIX YPABHEHUN;

- pelaTb OCHOBHBIE THIIBI
YPaBHEHHUI U HEPABEHCTB C
rapamMeTpamu;

- IIPUMEHATH [IPU PELICHUN
3a1a4 HepaBeHcTBa Komm —
bynsakosckoro, beprymu;

- UMETBH NPEICTABICHUE O
HEPaBEHCTBAX MEXKY CPEIHUMU
CTECTICHHBIMU




pE3yIbTAaTOB, NOJYYaeMbIX IIPU PELICHUN
pa3IMYHbIX YpaBHEHUM, HEPABEHCTB U UX
CHCTEM IIpH PEIICHUH 3aa4 APYrHX
y4€OHBIX IIPEIMETOB;

- COCTaBJIATh U pelllaTh ypaBHEHUS U
HEPAaBEHCTBA C IIapaMeTpaMHU IPU pPEeLICHUH
3ajjay IpYrux y4eOHbIX NIPEIMETOB;

- COCTaBJISATh YPAaBHEHUE, HEPABEHCTBO UJIU
UX CHUCTEMY, OIMCBIBAIOLINE PEATbHYIO
CUTYaLMIO WM NIPUKJIAJHYIO 3a]a4y,
UHTEPIPETUPOBATH NIOJIYUECHHBIE
pe3ybTaThl;

- UCTOJIb30BATh POTrPAMMHBIE CPE/ICTBA
IIPU PEIIEHUHU OTJEJIBbHBIX KJIACCOB
YpaBHEHM U HEPABEHCTB

DOyHKIUUHA

Buiagers nonstuamu:

3aBUCUMOCTb BEJIMYUH, (PYHKIMS, apryMEHT
1 3Ha4YeHue PyHKINHU, 00JIaCTh
OIpeJIeJIEHUs] © MHOYKECTBO 3HAUEHHH
¢byHKIuu, rpaduk 3aBUCUMOCTH, TpaduK
GbyHKIUH, HyId QYHKIUH, TPOMEXKYTKU
3HAKOM ITOCTOSTHCTBA, BO3pACTaHUE HA
YHCIOBOM IIPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM IIPOMEXYTKE, HAaUOOJIbIIEE U
HauMEHblIee 3HaueHue QyHKIUHN Ha
YHCIIOBOM ITPOMEXKYTKE, IEPHOANYECKAS
(byHKLHMSA, IEpUO/J], YETHAs M HeUEeTHas
(GyHKINW; YMETh IPUMEHSTh 3TH MOHATHS
IIPU pPELIeHNH 3ajay;

BJIAJICTh MMOHITHEM CTENICHHAsT (DyHKIINS;
CTPOUTH €€ IrpauK U YMETb IPUMEHSTh
CBOICTBa cTeneHHOW (pyHKINU TPpH
pELIeHUH 3a]a4;

BJIAJIETh MOHATHSMH TTIOKA3aTEIIbHAS
(GyHKIIKS, SKCTIOHEHTA; CTPOUTH UX
rpadMKy ¥ YMETh IPUMEHSTH CBOMCTBA
NoKa3aTeabHON (YHKIUU NP pEIIEHUH
3ajay;

BJIAJICTh MMOHATHEM JlorapupMudecKas
(GyHKIUS; CTPOUTH €€ rpaduK U yMETh
IPUMEHSTH CBOICTBA TorapudMudeckoi
(GYHKIUH MpU PELIeHUH 3a/1a4;

BJIAJICTh MOHATUSAMHU TPUTOHOMETPHUECKHUE
(GYHKIIUHU; CTPOUTH UX TpaQUKU U YMETh
IPUMEHSATH CBOMCTBAa TPUTOHOMETPUUECKUX
GyHKIMH pU pelieHny 3a1ay;

BJIAJICTh MOHATHEM 0OpaTHast QyHKIIUS;
NPUMEHSTH 3TO TIOHSATHE TIPU PEIICHUN
3aja4;

NPUMEHSTH MTPH PEIICHUH 33/1a4 CBOIMCTBA
(YHKIMH: YeTHOCTh, NEPUOIUYHOCTb,

JlocTrkenue pe3ynbTaToB pasjenna
I;

BJIAJICTh MMOHITHEM aCUMITOTHI U
YMETb €ro MPUMEHSTH TIPH PELICHUH
3ajad;

HNPUMEHSATh METO/IbI PELICHUS
npocTedmmx g depeHInaIbHbIX
ypaBHEHHI1 IEPBOT'O M BTOPOTO
TIOPSI/IKOB




OTPaHUYEHHOCTb;
MPUMEHSTH [P PEIICHUH 331249
npeoOpa3zoBanusi rpaduKoB PYHKITUH;
BJIQJICTh MOHATUAMU YHCIOBast
MOCIIeI0BATENBHOCTD, apudMeTndecKas u
reOMETPHYECKas IPOTPECCHs;
MPUMEHSITDH [IPU PEIICHUH 33]]a4 CBOMCTBA U
MPU3HAKK apU(YMETHUECKON U
F€OMETPUYECKON MPOTrPECCUid.
B noBcenHEBHOM )KU3HU U IIPU U3YYECHUH
IPYTUX y4eOHBIX MPEeIMETOB:
- OTIPENIENATH MO rpauKaM U UCTIOIH30BATh
JUTSL peIlIeHUs TPUKIIAIHBIX 3a7]a4 CBOMCTBA
peabHBIX MPOIIECCOB U 3aBUCUMOCTEH
(HauOosplLINEe U HAUMEHBIINE 3HAYCHUS,
POMEXYTKH BO3PACTAHHS U yOBIBAHUS
GyHKINH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
ACHMIITOTBI, TOYKH Mepernda, mepuos u
T.IL);
- MHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOU MPAaKTHUECKON CUTYaI1H;.
- OTIPEeNeNATh MO TpaduKaM MPOCTEHIITIE
XapaKTePUCTHKU MEPUOINIECKUX
MIPOIIECCOB B OMOJIOTUH, IKOHOMUKE,
MY3BIKE, PAJAUOCBS3H U Jp. (aMILTUTY/IA,
NEepUOJ U T.11.)

J1eMeHThI
MaTeMaTuye
CKOIo
aHaJIM3a

Bnaners noHsTHEM OCCKOHEUHO
yOBIBaroIasi FTeOMeTpUYEeCcKas Mporpeccus u
YMETh IPUMEHSTH €r0 MPHU PELICHNUHU 3a/1a4;
MIPUMEHSTD VISl PEIICHUS 3a/1a4 TEOPUIO
MIPEEIIOB;

BJIAJIETH MOHSITUAMU O€CKOHEYHO OOJIBIINE
1 OECKOHEYHO MaJIbIC YHCIIOBBIC
MOCJIEIOBATEILHOCTH U YMETh CPAaBHUBATh
OCCKOHEYHO OOJIbIIINE U OECKOHEYHO MaJIbie
MOCJIeIOBATEIIBHOCTH;

BIIQJETh NOHATUSAMU: IPOU3BOJHAS
(YHKIIUHU B TOYKE, MPOU3BOIHASA (DYHKIIUU;
- BBIYUCIISTh TPOU3BOAHBIE AIIEMEHTAPHBIX
GYHKIMA 1 UX KOMOUHAIUH;

- HCCIeIOBaTh (PYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI;

- CTPOUTH TpaUKH U TPUMEHSATDH K
PEIICHUIO 3a/1a4, B TOM YHCIIE C
napameTpoM;

- BIQJICTh TTOHATHEM KacaTelbHas K
rpaduky GyHKIUU U YMETh IPUMEHSTH €ro
MIPH PEIICHUH 33/1a4;

- BIIQIETh MOHATHSAMH IEPBOOOpa3HAsI
GyHKIHS, ONIpeIeTIEHHBIN HHTETPa;

- IpuMeHATh Teopemy HproTona—JleiiGHuma

— JlocTuxkeHue pe3ynbTaToB
pasnena II;

- CBOOOJTHO BJIAJIETh
CTaHJapTHHIM arllapaToM
MaTEeMaTUYECKOro aHaiu3a JJis
BBIYUCIICHUS TIPOU3BOIHBIX
(GyHKIIUM OJJHOW TIEPEMEHHOI;

- CBOOOJHO PUMEHSATH
amnmapaT MaTeMaTHYeCKOTO aHaIn3a
JUTSL KCCTIeTOBaHUS (PYHKITHH U
MOCTPOeHUsI Tpa)KOB, B TOM YHUCJIE
MCCJIEIOBAHMS HA BBIITYKJIOCTb;

- OTIEpUPOBATH TTOHATHEM
nepBooOpazHON QYHKIUH JUIsSt
peuieHus 3aay;

- OBJIAJIETh OCHOBHBIMU
CBEJICHHSIMH 00 MHTETpaje
Herorona—JleitGnuna u ero
MPOCTEUIINX TPUMEHEHUSX;

- OTIEpUPOBATH B CTAHIAPTHBIX
CUTYAIUSIX TIPOU3BOJIHBIMHU BBICIINX
MOPSIAKOB;

- YMETh IPUMEHSTH TIPH
pEeLIEHNH 3a]1a4 CBOWCTBA
HENPEPBIBHBIX (YHKIINH;




U €€ CJICJICTBHS JIJIsl PEIICHUS 3a/1ad.

B noBceqHeBHOM )KU3HU U TIPU U3YYCHUN
APYTUX y4eOHBIX MPEIMETOB:

- pemaTh MpUKJIaIHbIC 3aJa9 U3 OMOJIOTHH,

(bU3UKN, XUMHH, S)KOHOMUKH U IPYTUX

IPEZIMETOB, CBSI3aHHBIEC C HCCIICTOBAHUEM

XapaKTEPUCTHK MIPOLIECCOB;

- MHTEPHPETHPOBAThH MOIYUCHHbIC

PE3YJIbTaThI

- YMETb IPUMEHSATH PU
pEIIECHNN 3aa4 TEOPEMBI
Beiiepmpacca,

- YMETb BBIIIOJIHATH
IpUOJINKEHHBIE BBIYMCICHUS
(MeToAb! pelIeHs ypaBHEHMUI,
BBIUHCJICHUSI OIIPEIIEIICHHOT O
UHTErpana);

- YMETb IPUMEHSITh
IIPWIOKEHUE TIPOU3BOIHON U
OIIPEICIIEHHOI0 MHTErpaja K
PEILIEHUIO 3a/1a4 €CTECTBO3HAHMS;

- BJIAACTD MMOHATHUAMU BTOpaA
IIPOM3BOJIHAS, BBITYKJIOCTb Irpauka
(GYyHKLIUU ¥ yMETh MCCIIe10BaTh
(YHKIMIO Ha BBITYKJIOCTh

CraTucruka
U TeopHusi
BEpPOSITHOCT
eii, Jornka
"
KOMOHMHATOP
HKa

OnepupoBaTb OCHOBHBIMHU ONHUCATENbHBIMU
XapaKTepUCTUKaMU YHUCIOBOro Habopa,
MOHSTHEM I'e€HEepalbHAasi COBOKYITHOCTb U
BbIOOpKOI1 U3 Hee;

- OIIEpUPOBAThH MOHATHSIMU: YACTOTA U
BEPOSATHOCTH COOBITHS, CyMMa U
IIPOU3BEICHNE BEPOATHOCTEN, BEIUNCIIATD
BEPOSATHOCTH COOBITUI HAa OCHOBE IOJICUETa
4lClla UCXO0B;

- BJIAZICTh OCHOBHBIMU MOHATUSAMU
KOMOWHATOPHUKH U YMETh UX MIPUMEHSTh
IIpY PELICHNN 33]1a4;

- IMETh IIpeJICTaBlIeHNE 00 OCHOBAaX TEOPHUH
BEPOSITHOCTEM;

- IMETh NIPEJICTABICHHUE O TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEJIMYMHAX U
pacnpeeNeHusIX, 0 HE3aBUCUMOCTH
CIIyYaHBIX BEJIUYMH;

- IMETh NIPEJICTABICHUE O MaTEMaTHUYECKOM
OKUJAHUU U JUCTIEPCUU CITy4alHBIX
BEJIMYNH;

- IMETh NPEJICTABICHUE O COBMECTHBIX
pacnpeneNeHusIX ClIydyallHbIX BEINYNH;

- IOHUMATh CYTh 3aKOHA OOJIBIIUX YUCEI U
BBIOOPOYHOT'O METO/1a U3MEPEHUS
BEPOSITHOCTEM;

- IMETh IIPEJICTaBICHUE O HOPMAJILHOM
pacnpezieieHuu U IpuMepax HOpMaJIbHO
pacnpeeeHHbIX CIIy4aliHbIX BEJTUYHH;

- IMETh IPEJICTABICHNUE O KOPPEISIUN
CIIy4aiHbIX BEJIMYMH.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUU
JIPYTUX MPEIMETOB:
- BBIYUCJISITh WIM OLICHUBATH BEPOATHOCTU

JlocTrkenue pe3ynbTaToB pasjenna
I1;

UMETb MPECTABICHHUE O
LIEHTpaJIbHOU IpeIeIbHOM TeopeMe;
UMETb MPECTABICHHUE O
BBIOOPOYHOM KOA(DPHIMEHTE
KOpPEISLUUU U JINHEHHON
perpeccuu;

UMETh MPECTABICHHE O
CTaTUCTHYECKHUX TUIIOTE3aX U
IIPOBEPKE CTATUCTUYECKOU
TUIIOTE3bl, O CTATUCTUKE KPUTEPUS U
€€ YpOBHE 3HAYUMOCTH;

UMETb MIPEJCTABICHHUE O CBA3U
SMIUPUIECKUX U TEOPETUICCKUX
pacrnpeeneHuil;

UMETb MPEJCTABICHUE O
KOJMPOBAaHUH, TBOMYHOH 3aITHCH,
JIBOUYHOM JIEPEBE;

BJIJIETh OCHOBHBIMHU TIOHSATHSIMH
Teopuu rpados (rpad, BepunHa,
pedpo, cTeneHb BEpUINHbI, TYTh B
rpade) u yMeTb IPUMEHSATh UX MPU
pelIeHnH 3a]1ay;

UMETb MIPEJICTABICHUE O AEPEBBIX U
YMETh IPUMEHST MTPH PEIICHUN
3ajay;

BJIAJIETh MIOHITHEM CBSI3HOCTh H
YMETb MPUMEHITh KOMIOHEHTHI
CBSI3HOCTH TP PEIICHUH 3a]1a4;
YMETh OCYILIECTBIATH ITyTH IO
pebpam, 06x0b1 pedbep 1 BepITH
rpada;

MMETh MpeJICTaBlIeHne 00 3iiepoBoM
Y TaMIJIBTOHOBOM IYTH, UMETh




COOBITHH B peaTbHOM JKU3HH;
- BLI6I/IpaTI: METOABI ITOAXOAAIICTO
npeCTaBICHUs U 00paOOTKH JTaHHBIX

MIPEACTABJICHUE O TPYAHOCTH 3a7a4n
HAaXO0JICHUS TaMUJIbTOHOBA ITYTH;

- BJIAJICTh [TOHATUAMH KOHEUHBIE U
CUYETHBIE MHOXECTBA U YMETh UX
MIPUMEHSATH [IPU PELICHNH 3a/1a4;

- YMETb MIPUMEHATb METO
MaTeMaTU4eCKOU UHIYKLIHH;

- YMETb IPUMEHSATH PUHIUII
Jvpuxiie npu peuieHnu 3anaqy

TexcToBBIC
3ada4u

- Pemiatp pasHble 3a/1a4 MOBBILLICHHON
TPYAHOCTH;

- aHaJIM3UPOBAThH YCIOBUE 3a/1a4H,
BbIOMPATh ONTHUMAJIbHBIN METOJ] pEIIEHUS
3aJ1a4M, pacCMaTpPUBAasi pa3INuHbIE METOIBI;
- CTPOMTbH MO/JIEJIb PELICHHUS 3aauH,
IIPOBOJUTH TOKA3aTEIbHbBIE PACCYKICHUS
IIPU PELICHUH 33/1a4H;

- pemats 3a1auu, Tpedyromue nepedopa
BapUaHTOB, IPOBEPKU yCIOBUH, BBIOOPA
ONTUMAJILHOTO PE3YJIbTaTa;

- aHAJIM3UPOBATh U UHTEPIPETHPOBATH
MIOJTyYCHHBIEC PELICHHUS B KOHTEKCTE
YCJIOBHUS 3ajlauyl, BEIOUPATh PELICHUs, HE
MPOTHBOPEYAINE KOHTEKCTY;

- IEPEBOIUTH MPU PEIICHUH 3a/1a41
nHpOPMAIIHIO U3 OTHON (OPMBI 3aIHCH B
APYTYI0, UCTONb3Ys P HEOOXOIUMOCTH
CXEMBbI, TaOJINILIbI, TPAQUKH, TUArPAMMBI.

B noBcenHEBHOM )XKU3HU U IIPU U3YYEHUH
APYTUX NPEIMETOB:

- pelmaTh NPaKTUYECKUE 3a/1a4d U 3a7a49M U3

JIpYrUuX NpeIMeTOB

Hoctmkenue pe3ynapTaToB pazzaena |l

I'eomerpus

- Bnaners reoMeTpuyecKMMU TIOHATHSIMH
IPY PELICHUH 33/1a4 U TIPOBEJICHUH
MaTeMaTHYECKUX PaCCYKICHHIA;

- CaMOCTOATENIBHO (POPMYITUPOBAThH
OTIpeIeNIeHUs] TEOMETPUIECKHUX PHUTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX U
NPU3HAKAX TEOMETPUIECKUX PUTYp U
000CHOBBIBATh MJIM OIIPOBEPraTh UX,
000011aTh WJIM KOHKPETU3HUPOBATh
pe3ysbTaThl Ha HOBBIX KJlaccax QUryp,
MIPOBOJIUTH B HECIIOKHBIX CITyJasx
KJaccu(uKanuio GUryp mo pa3auaHbIM
OCHOBaHHSM;

- HCCIIeIOBATh YEPTEXKHU, BKITIOYAs
KOMOMHaIMu Guryp, U3BjieKaTh,
MHTEPIPETHUPOBATH U MPEOOPA30BHIBATH
WH(POPMAIIHIO, TIPEACTABICHHYIO Ha
yepTexax;

- meth npenicraBienue 0o
aKCMOMAaTHYECKOM METO/IE;

- BJIaACTh ITOHATHUEM
reoMeTpHUECKUEe MECTa TOUEK B
IMPOCTPAHCTBEC U YMCTh ITPUMCHATH
UX JJIs pelIeHus 3a1ay;

- YMETb IIPUMEHATD IS PELICHUS
3aJa4 CBOMCTBA IJIOCKUX U
JIBYI'PaHHBIX YIJIOB, TPEXTPAHHOTO
yTJa, TeOpeMbl KOCUHYCOB U
CHHYCOB JJISl TPEXTPAHHOTO YTJIa;
- BJIaJIETh MOHATHEM
IIEPIEHINKYIAPHOE CEUEHHUE
MPU3MBI U YMETh IPUMEHSTD €T0
MIPH PEIICHUH 33/1a4;

- IMETb IPEJICTABICHHE O
)IBOﬁCTBCHHOCTH IMpaBUJIbHBIX
MHOTOI'PaHHHKOB;




- pemarb 3aJa4u TeOMETPUUECKOTI0
COJIepKaHus, B TOM YHCIIE B CUTYaIUsIX,
KOTI'J]a aJITOPUTM pEILEHHs HE CIIEAYET SBHO
U3 yCJIOBUS, BHIIOJIHATH HEOOXOAUMBIE /TSt
peleHys 3a/1a4i JOIOIHUTEIbHbIE
HOCTPOEHMUSI, UCCIIE0BATh BO3MOXKHOCTD
IIPUMEHEHMsI TEOpeM U GOpMYIT 1Jist
peleHHs 3a1a4;

-yMeTb (hOpMYIUPOBATh U I0KA3bIBATH
TE€OMETPHUECKUE YTBEPKICHUS;

- BJIAJIETh MOHATUAMHU CTEPEOMETPHHU:
npu3Ma, mapajvieNenunesa, TupamMuia,
TeTpa’ip;

- IMETH MPEJICTaBICHHS 00 aKCHOMax
CTEPEOMETPUH U CIEACTBUAX U3 HUX U
YMETh IPUMEHSTh UX MIPH PELICHUHN 3a7ad;
- YMETh CTPOUTH CEUCHHSI MHOTOIPaHHUKOB
C MCIIOJIb30BAaHUEM PA3IIMYHBIX METOJIOB, B
TOM YHCJI€ U METO/1a CIIC/IOB;

- UMETh MPEJICTABICHHE O
CKPELIMBAIOILUXCS MPSIMBIX B IPOCTPAHCTBE
Y YMETh HaXOAHUTh YTOJI U PACCTOSHUE
MEX]y HUMH;

- MPHUMEHATh TEOPEMBl O MAPALICIEHOCTH
IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE MPU
peIIeHIH 3a/1a4;

- YMETh IPUMEHSTH NapajieNbHOe
MIPOEKTUPOBAHUE I U300paKeHUsT PUTYp;
- YMETh IPUMEHSTH NEPIIECHAUKYISIPHOCTH
MPSIMO ¥ TUTOCKOCTH TIPH PEIICHUH 3371a4;
-BJIQJIETh TOHATUSAMH OPTOTOHAIBHOE
MIPOEKTUPOBAHNE, HAKIIOHHBIE U HX
MIPOEKIUH, YMETh IPUMEHATH TEOPEMY O
TpeX MEePHEHIUKYIISIPax MPH PEIICHUH
3ajau;

- BJIAJIETh MIOHATHSIMHU PACCTOSTHUE MEXKIY
¢durypamu B pocTpaHCTBE, OOIUI
MEPIIEHAUKYIISP IBYX CKPEIIHBAIOIINXCS
IPSIMBIX U YMETh IPUMEHSTh UX MPU
pelIeHIH 3a/1a4;

- BJIQJIETh MMOHATHUEM YTOJI MEXY IPIMOM 1
TUTOCKOCTBIO ¥ YMETh IPUMEHSTH €ro TPU
pELIeHUH 3a]a4;

- BJIaJIETh MOHATUAMU JIBYTPaHHBIN yrod,
YTOJI MEXJy TIOCKOCTSIMH,
NEepPIEHIUKYIISPHbIE TIOCKOCTH U YMETh
MPUMEHSTH UX MIPH PEIICHUH 3a]1ad;

- BJIaJIETh MOHATHAMHU TPU3Ma,
napauiesIeuIe ] ¥ MPAMEHSTh CBOMCTBA
napajiesienunesia npy peeHny 3a1ay;

- BJIQJICTh TMOHITHEM TIPSMOYTOIBHBIN

- BJIQJICTh MOHATUSIMU LIEHTPAIbHOE
U TIapaJijieIbHOE MPOEKTUPOBAHUE U
OPUMEHSTDH UX MPU MOCTPOCHUU
CEUCHHII MHOTOT'PaHHHKOB METOI0M
MIPOEKIINH;

- UMETh IIPEJICTaBIEHNUE O Pa3BEPTKE
MHOTOTpaHHHKA U KpaTyaiiiem
IyTH HAa TOBEPXHOCTHU
MHOTOTPaHHUKA;

- IMETH MPEJICTABICHHE O
KOHUYECKHX CCUCHUSX;

- IMETH MPEJICTABICHHE O
Kacarmuxcs chepax 1 KOMOMHAITUN
TEJI BPAaLlIeHUs U YMETh IPUMEHSTh
UX [IPHU pElICHUHU 3a]1aY;

- OPUMEHSTh TPH  PEHICHUU
3a1a4  (GOpMySy pacCTOSHUS  OT
TOYKH JI0 MJIOCKOCTH;

- BIIQJICTh Pa3HBIMH CITIOCOOAMU
3a/laHus IPSIMON ypaBHEHUSIMU U
YMETh IPUMEHSTH IPU PEIICHUU
3a/1ay;

- IPUMEHSATH MIPH PEIICHUH 3329 U
JI0Ka3aTeNIbCTBE TEOPEM BEKTOPHBII
METOJ U METOJI KOOP/INHAT;

- UMETh IpeJicTaBiIeHue 00
aKcuoMax o0beMa, IPUMEHSTh
(hopMyIbl 00bEMOB
MPSIMOYTOJIBHOTO NapaJuleNenuneaa,
IPU3MBI U TUPAMUJIBI, TETPaAdIpa
MIPH PELICHUH 3a7ad;

- IPUMEHSATH TEOpEMBI 00
OTHOIIEHHUSX 00BEMOB MIPH PEIICHUN
3ajau;

- IPAUMEHSTh HHTETPAI JUTSI
BBIYUCIIEHUS] 00BEMOB U
ITIOBEPXHOCTEN TEJ BPAILLICHHUS],
BBIYMCIICHUS TUIOIIAH
chepuyeckoro nosica 1 oobemMa
IIapOBOTO CIIOS;

- IMETH MPEJICTABICHHUE O
JIBIDKEHUSIX B TIPOCTPAHCTBE:
napauieIbHOM IepeHoce,
CUMMETPUU OTHOCUTEIBHO
IIJIOCKOCTH, LIEHTPaJIbHON
CUMMETpPHUH, TIOBOPOTE
OTHOCHTEJIBHO MPSIMOU, BHHTOBOM
CUMMETPHUH, YMETh IMPUMEHSThH UX
MIPH PEIICHUN 3a7ad;

- UMETh MPEJCTAaBICHUE O IUIOIIAAN
OPTOTOHAJILHON MPOEKIINH;




napajuiesienunes U IpUMeHATh €ro npu

pEIICHUH 33]1aY;

- BIIQJICTh MOHATUSAMH MUPAMUIA, BUIBI

MUPAMH/T, YJIEMEHTHI IPABUIIBLHOM

MUPaMHJIbl U YMETh IPUMEHSTH UX IIPU

pElIeHNH 33]1aY;

- UMETh MPEJICTaBICHUE O Teopeme Diliepa,

MIPABWJIBHBIX MHOTOTPAaHHHUKAX;

- BIIQJICTh MMOHSATUEM ILIOIIATN

MMOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh

MPUMEHSITh €r0 IIPU PEIICHUH 3aa4;

- BIIQJICTh MMOHSATUSIMU TeJla BPALCHUS

(mmmuHAp, KOHYC, map u chepa), ux

CEUCHUS U YMETh IPUMEHSThH UX MPU

pelIeHUH 3a]1aY;

-BJIAJICTh MIOHSATUSMHU KaCcaTCIIbHBIC MPSMBIC

Y TUIOCKOCTH U YMETh MIPUMEHSTh U3 IpU

pEIICHUH 33]1aY;

- UMETh MPEJICTABICHUS O BIUCAHHBIX U

OIMHMCAHHBIX cepax U YMETh IPUMEHSAThH UX

MIpH PEIICHUH 33]1aY;

- BJIAJIETh MOHATUAMH 00bEM, 0O0HEMBI

MHOTOTPaHHUKOB, T€JI BPALICHUS U

MIPUMECHSITh UX TIPU PEIICHUH 3a/1a4;

- UMETh MPEJICTABICHHUE O Pa3BEpPTKE

WIMH]IPA U KOHYCA, TUTOIAIN

MMOBEPXHOCTHU IIWJIMH/PA U KOHYCa, YMETh

MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

- IMETh MIPEJICTABICHHE O IO ceprl

¥ yMETh IPUMEHSTD €TI0 IIPH PEIICHUN

3azady;

- YMETh peIiaTh 3a/1a4i Ha KOMOMHAIIHH

MHOTOTPaHHUKOB ¥ T€JI BpaIlCHHUS,;

- IMETh TIPEJICTABJICHHUE O IMOJ00UH B

MPOCTPAHCTBE U YMETh peliaTh 3a7aud Ha

OTHOIIIEHHE 00BEMOB U IUIOIIAAEN

MOBEPXHOCTEN MOJOOHBIX (HUTYD.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH
JIPYTUX TPEIMETOB:

- COCTaBIIATh C MCIIOH30BAHNEM CBOHCTB

reOMEeTPHUYECKUX PUTYp MaTEMATHUECKHE

MOJICJTH JIUISl PEIICHHS 3a/1a4 MPAKTHYECKOTO

XapakTepa ¥ 3a/1a4 U3 CMEKHBIX

JTUCITUILIINH, KCCIIE0BATh ONyYeHHbBIS

MOJICTTH ¥ HHTEPIIPETUPOBATEH PE3YIIhTAT

- IMETh MPEICTABICHHE O
TPEXTPaHHOM U MHOTOTPaHHOM YTJIe
Y IPUMEHSATH CBOMCTBA IIOCKUX
YTJIOB MHOTOTPAHHOTO yTJa MpH
peIlICHUH 3a]1a4;

- IMETh MPEJICTABICHUS O
npeoOpa3oBaHUM MOA00HS,
TOMOTETHH U YMETh IPUMEHSTh UX
NIPY PELICHUY 3a/1a4;

- YMeTh pelaTh 3a/1a4u Ha
TUTOCKOCTH METOJIaMH
CTEpEOMETPHH;

- YMETh IPUMEHSATH (HOPMYJTBI
00BEMOB TIPH PEIICHUH 33124




BekTopbl | - BrajgeTs NOHATHAMU BEKTOPBI M X JlocTmkenne pe3yabTaToB pa3zena
KOOPAMHAT KOOPAWHATBHI; 1;
bl B - YMETbh BBIIIOJIHATH ONEpalvi HaJl - HAXOAUTh 00BEM TapalIeIIeITHUIIea
MPOCTPAHCT | BEKTOPaMU; U TETpadJipa, 3aJaHHbIX
Be - HCII0JIb30BaTh CKAISIPHOE MPOU3BEICHUE KOOPJMHATAMH CBOMX BEPIIUH;
BEKTOPOB IMPH PEILICHUH 3a/1a4; - 3a71aBaTh MPSIMYIO B IPOCTPAHCTBE;
- IPUMEHSTHh YpaBHEHHUE IJIOCKOCTH, - HAXOJUTh PACCTOSTHUE OT TOYKH JI0
dbopMyITy pacCTOSTHUS MEXITY TOYKAMH, MJIOCKOCTH B CUCTEME KOOP/IMHAT;
ypaBHeHUE cephl MPU PEIICHUH 3a/1a4; - HAXOJUTh PACCTOSTHUE MEKITY
- IPUMEHSTH BEKTOPBI U METOJI KOOPAUHAT B | CKPEUIUBAIOIIUMHUCS IPSIMBIMH,
MIPOCTPAHCTBE NMPHU PEIICHHUH 3a71a4 3aJIaHHBIMU B CUCTEME KOOPJIMHAT
HUcTtopus - Imets npencTaBieHue o BKIAIE Hoctmxkenue pe3ynapTaToB pazzaena |l
MaTeMATHK | BBIJIAIONIMXCA MAaTEMATUKOB B Pa3BUTHE
" HAYKU;
- TIOHMMaTh POJIb MAaTEMAaTHKW B Pa3BUTHUH
Poccun
MeTtoabl - cnonb30BaTh OCHOBHBIE METOIBI JoctrxeHne pe3ynbTaToB pasena
MAaTeMAaTHK | JI0KA3aTeJIbCTBA, IPOBOAUTH JOKA3aTEIbCTBO I,
" Y BBITIOJIHSITH ONPOBEPIKCHUE; MPUMEHSATh MAaTEMAaTHUECKHUE 3HAHUS

- IPUMEHSTH OCHOBHBIE METO/IbI PEIICHUS
MaTeMaTHYeCKUX 3a]1a4;

- Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B PUPOJIE
XapaKTepu30BaTh KPAaCOTY U COBEPLICHCTBO
OKPY’KaIOIIero MUpa U MPOU3BeEICHHIA
HCKYCCTBA;

- IPUMEHSTH IPOCTEUIITNE TPOrPaAMMHBIE
CpPEICTBA U 3JEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUHN
MaTeMaTHYECKUX 3ajay;

- IOJIb30BAThCS PUKIIATHBIMU
MporpaMMaMy U IporpaMMaMi CUMBOJIBHBIX
BBIUYMCIICHU JUIsl UCCIIEI0BAaHUS
MaTeMaTHYeCKHX 00BEKTOB

K UCCIIEIOBAaHUIO OKPYKAIOLIETO
MHpa (MOJIeIUpoBaHue (PU3NUECKUX
IPOLIECCOB, 33Ja4l SKOHOMUKH )




2. Conep:xxanue y4yeOHOI0 npeamera

Aure0pa ¥ HayaJ1a aHAJIM3A

[ToBTOpenue. Pemenue 3a1ad ¢ CMOIb30BAaHUEM CBOMCTB YHCENT M CUCTEM CUUCIICHHUS,
JIETMMOCTH, JI0JIEW U YaCTeH, MPOLEHTOB, MOAYJIEN yucell. Pelenne 3a1a4 ¢ HCnoJib30BaHUEM
CBOICTB CTeNeHel U KOPHEH, MHOTOWICHOB, ITpeo0pa3oBaHUii MHOTOUJICHOB U IPOOHO-
panMoHaNbHBIX BhIpaKeHUN. Perienue 3a/1a4 ¢ ucrosib30BaHUEM T'PayCHOM MEPHI yIia.
Monynb 4nciia ¥ €ro CBoMcTBa. Pemienne 3a1a4 Ha IBM)KCHHE U COBMECTHYIO pabOTy, CMECH U
CIUIaBBI C TIOMOIIIBIO TMHEWHBIX, KBaIPATHBIX U IPOOHO-PAIIHOHANBHBIX YPAaBHEHUH U UX
cucreM. Pemenue 3a1ad ¢ MOMOIIBIO YHCITOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OTHOM
NEPEMEHHOM, ¢ MPUMEHEHNEM H300paKeHUs YUCIIOBBIX TPOMEXKYTKOB. Pemenue 3amay ¢
WCITOJIb30BAaHUEM YHCIIOBBIX (PYHKIHI U KX IrpadukoB. Vcmoab30BaHne CBOWCTB U rpaduKOB

JMHEWHBIX U KBaJPAaTUYHBIX (DYHKUIUH, 0OpaTHOM MPONOPIUOHATBHOCTH B GYHKIUU Y = \& :
['paduueckoe penieHne ypaBHEHUI M HepaBeHCTB. Vcnoap30BaHue onepamuii Haj
MHO>XE€CTBaMH M BbICKa3bIBaHUAMHU. VICIOIb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOU
NEPEMEHHOM, YMCIIOBBIX IPOMEXKYTKOB, NX 00beIMHEHHH U niepecedeHuid. [Ipumenenue mpu
pEeIIeHnH 3a]a4 CBOMCTB apu(PMETHUECKON U TEOMETPUIECKON IPOrpeccur, CyMMUPOBAHUS
0OECKOHEUHOH cXonsIIeiicsl TeOMETPUUECKON MPOTrPECCHH.

MHoecTBa (YMCIIOBBIE, TEOMETPUUYECKUX PUTYp). XapaKTepUCTUUECKOE CBOMCTBO,
SIIEMEHT MHOXKECTBA, TyCTOE, KOHEYHOEe, OeCKOHEUHOE MHOKeCcTBO. CriocoOb! 3a1aHus
MHOXecTB [loqMHOkecTBO. OTHOIIEHUS TPUHAIIIEKHOCTH, BKIIFOUEHUS, paBeHCTBA. Oniepanuu
Haj MHOKecTBamu. Kpyru Diinepa. Koneunbie 1 0eCKOHEUHbIE, CUETHBIEC U HECUETHBIE
MHO>X€ECTBA.

WcTuHHbBIE U JI0’)KHBIE BHICKA3bIBAaHUS, ONIEPALIMU HAJl BHICKA3bIBAHUSMU. Aeebpa
svickazviéanuti. CBA3b BBICKAa3bIBAHUI C MHOXKECTBaMU. KBaHTOpPBI CyII€CTBOBAHUS U
BCEOOILIHOCTH.

3akoHsbl JJorukU. OcHogHble ocuyecKue npaguid. Pelenne JJoruueckux 3aaad ¢
HCIIOJIb30BaHUEM KPYroB DHIIepa, OCHOBHbLIX 102UHECKUX NPABUT.

Ymo3zaxkioueHusi. OG0CHOBAHHUS U J10Ka3aTebCTBO B MareMaruke. Teopembl. Bubl
MaTeMaTH4eCKUX YTBEPKIACHUMN. Buowl dokazamenvcme. Mamemamuueckas uHOYKYusl.
Ymeepoicoenus: oopamuoe dannomy, npomusononoxicHoe, 0opamuoe npomu8ONOI0HCHOMY
oannomy. IIpu3HaK u CBOWCTBO, HEOOXOAUMBIE U JOCTATOUYHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasHenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxkax. Manaa meopema @epma. Q-uunvie cucmemovl CUUCIEHUSA.
Qyukyus Diinepa, yucio u cymma oerumerel HamypaibHo20 YUCIdA.

Panuannas mepa yria, TpUrOHOMETpUYECKasi OKPY>KHOCTh. TpUTOHOMETpUYECKUE
GyHKIMY yucen U yriioB. @opMyIibl IPUBEIEHUS, CI0XKEHUS TPUTOHOMETPUUYECKUX (DYHKIINH,
(dbopMyJTbI IBOMHOTO U TTOJIOBUHHOTO aprymeHTa. [Ipeo6pa3zoBanue CyMMbl, pa3HOCTH B
NPOM3BE/IEHUE TPUTOHOMETPUYECKUX (QYHKIUH, 1 HA000POT.

Hynu @yHKumu, npomMexyTKu 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiee u
HauMeHblIee 3HaueHne pyHkuuu. [lepuonnueckue GyHKIMU U HAUMEHbLIMN Tiepuo. YeTHble

v HeveTHbIe QYHKIMH. PyrKyuu «OpobHas yacmo yuciay Y = {X} U «Yenast Yacmo Yuciay»
y=[x].

TpuroromMeTprdecKie GyHKIHH JHCIOBOrO aprymenta Y — COSX  y=sINX y=1gXx,
Y =CgX_ CgoiicTBa 1 rpahMKy TPUrOHOMETPHUCCKUX (YHKIIHIA.

OOGparHble TPUTOHOMETPUYECKUE (DYHKIMHU, UX [VIABHBIE 3HAYEHHUS, CBOUCTBA
rpaduku. TpuroHoMerpuueckue ypasHeHus. OTHOPOIHbBIE TPUTOHOMETPUYECKHE YPABHEHHSI.

Pemenune npocrelmmx TpPUrOHOMETPUYECKUX HepaBeHCTB. [IpocTeiimme cuctemsl
TPUTOHOMETPUYECKUX YPAaBHEHUM.



CreneHb ¢ IEMCTBUTENBHBIM MOKa3aresieM, CBoicTBa creneHu. [Ipocreitmme
NOKa3aTelibHbIe ypaBHEHUs U HepaBeHCTBa. [lokazarenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucno & u pynkmus Y =¢€”.

Jlorapudm, coiicTBa jorapudma. JlecaTHUHbIN U HAaTypaTbHBIN JOTapudM.
[TpeoOpa3oBanue gorapupmMuuecKux BoipaxkeHuil. Jlorapupmuueckue ypaBHeHUS U
HepaBeHcTBa. Jlorapudpmuueckas GyHKIUS U ee CBOICTBA U rpaduK.

CrenenHas QyHKIMS U ee cBoMcTBa U rpaduk. MppalnoHaabHble ypaBHEHMS.

IlepBuuHbIe NpeACTaBIECHUS O MHOXKECTBE KOMIUIEKCHBIX YMCeN. /elicmaust ¢
Komnaekcubimu yuciamu. Komnnexkcno conpscennsie uucana. Mooyno u apsymenm yucia.
Tpuconomempuyeckas popma KOMRIEKCHO20 Yucaa. Pewenue ypagnenuti 6 KOMNIEKCHbIX
yycnax.

MeTtox UHTEpBAJIOB JIJIsl pelieHus HepaBeHCTB. [IpeoOpa3oBanust rpagukoB HyHKITHI:
C/IBUT, YMHOXKEHHE Ha YHCJIO0, OTPAXKEHUE OTHOCUTEILHO KOOPUHATHBIX ocel. I papuueckue
METO/Ibl PELICHUS] YPABHEHUIN U HEPABEHCTB. PerieHne ypaBHEHUI U HEPABEHCTB, COIEpKaIIMX
IIEPEMEHHYIO T107] 3HAKOM MOAYJIS.

CucTeMsbl oKa3aTenbHbIX, JIOTapU(YMUIECKUX U UPPAIIHOHAIBHBIX YPaBHEHUH.
CucTeMbl IOKa3aTeabHbIX, JJOTapU(PMUIECKIX U UPPALMOHATIbHBIX HEPABEHCTB.

B3anmnuo o6parusie pyHkiun. [ padukn B3auMHO 0OpaTHBIX (YHKITHI.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

Dopmyna bunoma Hotomona. Pewienue ypasnenui cmenenu viuie 2 cneyuanibHuix
6udos. Teopema Buema, meopema be3y. [Ipusooumvie u Henpugooumvle MHO20ULEHDL.
Ocnosnas meopema anzedopvl. Cummempuyeckue MHo2ouneHul. Ilenouucnennvie u yero3Haunvie
MHO20UIEHDL.

Huogpanmosw ypasnenus. Llennuvie opoou. Teopema Pepma o cymme K6aopamos.

Cymmul u paovl, Memoobl CyMMUPOBAHUsL U NPUSHAKU CXOOUMOCTIU.

Teopemvl 0 npubaudicerHuy OeucmeumenbHvlX Yuceal payuoHaIbHbIMU.

Mnoorcecmea na KoopOuHamHoU nIOCKOCMU.

Hepasencmeo Kowu—Bynsaxosckozo, nepasencmeo Hencena, nepasencmea o cpeonus.

[Tonsarue npenena pyHKuuM B Touke. [lonsamue npedena ynkyuu 6 OeCKOHeuHOCmU.
Acumnmomeut epaghuxa @ynkyuu. Cpagnenue 6eCKOHEUHO MANbIX U OECKOHEUHO OONbUIUX.
HenpepsiBHocTh QyHkiun. Ceoticmea nenpepuvisnuix ynkyuil. Teopema Betiepuwmpacca.

Huddepenunpyemocts Gpynkuuu. [lponssonnas ¢pynkuuu B Touke. KacarenapHas k
rpaduky ¢pyHKuuu. ['eomerpudeckuii 1 GU3NUECKUN CMBICT IPOU3BOAHON. [Ipumenenue
npou3eoonol 6 ¢usuxe. [IponsBoanbsle 3neMeHTapHbIX (yHKIMH. [IpaBuna
TuddepeHIIMpoBaHUS.

Bropas npousBoaHasi, ee reoMeTpuuecKuil 1 pU3NUeCKUil CMBICII.

Touku skcTpemyma (MakcUMyMa U MUHUMYMa). MccnenoBanne aineMeHTapHbIX
(GYHKIMI Ha TOUKH 3KCTpEMyMa, HauOoJIbIIIee U HAaUMEHbIIIEe 3HAYEHHUE C TIOMOILBIO
npou3BOJHON. [locmpoenue epaguros Qynkyuil ¢ nomowsbro npouzeooHuix. [lpumenenue
nPoU3B00HOU npu peuteHuu 3a0ay. Haxodrcoenue skempemymos yHKyuil HeCKONbKUX
nepemMeHHbIX.

[lepBooOpaznas. Heonpenenennsiit unTerpai. IleppooOpa3Hbie aeMeHTapHbIX
¢bynkuuii. [Tnomans kpuBoauHelHon Tpaneruu. ®opmyna Hetotona-JleiiOnuma.
OnpeneneHHblil UHTETpal. Boiuucienue niowaoeti niockux gueyp u ob6vemos mein 6paujerus ¢
nOMOWbIO UHMESPAlQ..

Memoowi pewenus GyHKYUOHANbHBIX YPAGHEHUI U HEPABEHCME.

I'eomerpus

[ToBTOopenue. Pemenue 3amad ¢ CMOIb30BAaHUEM CBOMCTB (DUTYp Ha TIIIOCKOCTH.
Pemenue 3aa4 Ha 10Ka3aTeNbCTBO U MOCTPOEHNUE KOHTpIpUMEPOB. [IprMeHeHne mpocTenmmx
JIOTUYECKUX MpaBuil. Perienre 3aa4y ¢ UCMOIb30BaHUEM TEOPEM O TPEYrOJIbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYTOIbHUKAMHU.



Pemenue 3amau ¢ ucnonb3oBanueM (aKkTOB, CBSI3aHHBIX C OKPY)KHOCTSAIMU. Pemienue 3a1a4 Ha
U3MEpPEHUs Ha TUIOCKOCTH, BEIYUCIICHUS JUTMH U IUIOMIanei. Pewenue 3a0au ¢ noMOwbo
8EKMOPO8 U KOOPOUHAM.

Harnsingnas crepeomerpust. [Ipusma, napannenenunen, nupamMuaa, TeTpasp.

OcHOBHbIE OHATHS T€OMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIIECTBUS
u3 HUX. [loHamue 06 akcuomamuieckom memooe.

Teopema Menenas onsa mempasdpa. IlocTpoeHue ceueHuii MHOTOIPaHHUKOB METOJIOM
cienoB. LlenTpansHoe npoektupoBanue. [locTtpoenne cedeHnit MHOrOrpaHHUKOB METOJIOM
MPOEKIIUH.

CkpemuBaromuecs IpsMble B IPOCTPAHCTBE. YTOJI MEXy HUMH. Memoovl
HAXOHCOEHUsL PACCMOSHUL MeNCOY CKPeUUBAIOUSUMUCS NPIMBIMU.

Teopemsl 0 mapaIenbHOCTH NPSAMBIX U TUIOCKOCTEH B pocTpancTse. [lapannensHoe
MPOEKTUPOBAaHUE U U300pakeHue GuUryp. I eovempuueckue mecma modex 8 NPOCMpaHcmae.

[eprieHAUKYASPHOCTD IPSAMOM U TUIOCKOCTH. OPTOrOHAIBHOE TPOSKTUPOBAHUE.
Haxnonnsle u npoekiuu. Teopema o Tpex MeprneHIuKyspax.

Buowr mempasopos. Opmoyenmpuueckuti mempasop, KapKacHwlii mempasop,
pasnocpanusiii mempasop. lIpsamoyzonvruiii mempas’op. Meouanvl u bumeduanvl mempasaopa.

Ilocmpaueanue mempas’opa 0o napaiienenuneod.

Paccrosinus mexny gurypamu B mpoctpanctse. OOImuii neprneHuKymsip ABYX
CKPELIMBAIOIIUXCS TIPSMBIX.

Vel B ipocTpancTe. [leprnenuKkymnsipHble MI0CKOCTU. [110uadb opmo2onanvHol
npoexyuu. Ilepnenouxynsaproe ceuenue npusmul. Tpexepannulii u MHO2OSPAHHBIU Y2OI.
Ceoticmea niockux yenog muozozparnozo yena. Ceoticmea niocKux u 08y2panHblX y2ios
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisL MPEXSPAHHO20 Y2ld.

Bunel MHOTOTpaHHUKOB. Paseepmku mHozoepannuka. Kpamuatiwue nymu na
NOBEPXHOCMU MHO20CPAHHUKAL.

Teopema Diinepa. 1lpaBuiibHblE MHOTOTPAaHHUKU. /[80UICMEEHHOCIb NPABUTLHBIX
MHO202PAHHUKOS.

[Tpusma. [Mapannenenunesn. CeoiicTBa napamwienenumneaa. [[psaMoyroasHbIi
napajuienenunen. HakaoHHbIe TPU3MBI.

[Mupamuna. Buasl nupamu. DneMeHThl paBHWIIbHOM nupamuabl. [lupamus! ¢
pPaBHOHAKJIIOHEHHBIMU peOpaMu U TPaHSIMHU, KX OCHOBHBIE CBOMCTBA.

[Tnomaayu moBepXHOCTE MHOTOTPAHHUKOB.

Tena Bparenus: HUIUHAP, KOHYC, Iap U chepa. CedeHus IUINHAPA, KOHYCa U I1apa.
[[TapoBoii cerMeHT, mapoBOM CJIO0M, IAPOBOM CEKTOP (KOHYC).

YceueHHas nmupaMua U yCEYCHHBINH KOHYC.

Onemenmul cgpepuueckou ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMbie U TI0CKOCTH. Briricannbie u onucanHbie chepbl. Kacarowuecs
chepol. Kombunayuu men epawenusi.

Bextops! 1 koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO. YTOJI MEXKIY
BekTopamu. CKaIsipHOE TIPOU3BEICHHE.

VYpaBHenue riockoctu. Popmyna pacCTOSHUS MEKIY TOUKaMU. YpaBHEHUE chepbl.
Dopmyna paccmosanusi om mouxu 00 niockocmu. Cnocobvi 3a0anus nPaMou YypasHeHUsMU.

Pewenue 3a0ay u ookazamenbcmeo meopem ¢ NOMOWbIO BEKMOPOE U MEMOOOM
KoopOuHam. DnemeHmbl 2eoMempu Macc.

[Tonsarue o6bema. OObEMbI MHOTOTPaHHUKOB. OObEMBI Tel BpalleHus. AKCuombl
00vema. Bvloo gpopmyn 06vemos npsamoy2onibHo20 napaiieienuneod, Npusmol U NUPAMUOLL.
Dopmynvl 0118 HaxodHcOeHuss 0ovema mempas’opa. Teopemvl 06 OmHOUEHUAX 00BLEMOS.

Ipunoowcenus unmezpana K 8bl4UCIeHUI0 00beMO08 U NOBEPXHOCMEN mell 8PAUCHUSL.
Inowaow cgpepuueckozo nosaca. Obvem waposoo cnos. Ilpumenenue 06vemos npu peuieHuu
3adau.

[Tnomane chepsl.



Pazsepmka yununopa u komyca. Ilnomaas TOBEpXHOCTH HIJIMHAPA U KOHYCA.

KoMOuHaImm MHOTOrpaHHUKOB U TEJl BpaIllCHUSI.

[Tono6ue B mpoctpanctBe. OTHOIIEHUE 00BEMOB M TUIOIIAACH MTOBEPXHOCTEH
OJJOOHBIX UTYP.

leudicenuist 6 npocmpancmee: napaiiebHbili NePeHOC, CUMMEMPUSL OMHOCUMENTLHO
NAOCKOCMU, YEHMPATIbHAS CUMMEMPUs], NOBOPON OIMHOCUMETTLHO NPAMO.

IIpeobpaszosanue nooodus, comomemust. Pewenue 3adau na nnockocmu c
UCNONL308AHUEM CIMEPEOMEMPULECKUX MEMOOO08.

BeposiTHOCTH M CTATHUCTHKA, JIOTHUKA, TEOPUs rpadoB 1 KOMOMHATOPHUKA

[ToBropenue. Mcnonp3oBanue TabIuI U JuarpaMM st IPeICTaBICHIS JaHHbIX.
Perenue 3a1au Ha MpUMEHEHHE ONUCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHHUX,
HauOOJbILIEro U HAMMEHBIIETO 3HAYEHUs], pa3Maxa, IUCIIEPCUN U CTaHIaPTHOI'O OTKJIOHEHUS.
Brruncnenue 4acToT ¥ BEpOATHOCTEH coObITHIl. Bhiuniciienne BeposSTHOCTEH B OMbITaX €
PaBHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU UCX0AaMu. Mcroiap30BaHne KOMOMHATOPHUKH.
Brruncnenue BepoaTHOCTE HE3aBUCUMBIX COOBITUH. Vcnonb3oBanue GopMysibl CI0KEHUS
BEPOSITHOCTEH, AMarpaMm Ditsiepa, JepeBa BeposTHOCTEH, (hopMysl bepHyIm.

Beposmnocmnoe npocmpancmeo. Axkcuomol meopuu 8eposmuocmeti.

VYcnoBHas BeposaTHOCTE. [IpaBuino ymHo)keHus BeposTHocTel. Dopmyrna moiaHou
BeposTHocTH. Dopmyna baieca.

JluckpeTHble ciayyaiiHble BeIMUUHBI U pacripeneneHus. COBMECTHBIE pacpeesICHNUS.
Pacnipenenenne cymmbl ¥ POU3BEICHHS] HE3aBUCUMBIX CIIyYalHBbIX BEIMYUMH. Maremarnuyeckoe
OKUJAHHUE U AUCTIEPCHS CIy4yallHOM BeITMYMHBI. MaTeMaTnyeckoe OKUAaHUE U AUCTIEPCHS
CYMMBI CTy4allHbIX BEJIMYUH.

bunapnas cirydaiinas Benu4mMHa, pacupeneneHue beprnymm. I'eomerpudeckoe
pacnpeneneHue. buHOMUaIbHOE paCIIpeeNIeHHE U €r0 CBOWMCTBA. [ unepeeomempuyeckoe
pacnpeoeiieHue U e2o C8oUcmaa.

HenpepeoiBHbie cityyalinble BeIMYUHbL. [IIOTHOCT BEPOATHOCTH. DYHKIIUS
pacnpezneneHus. PaBHOMepHOe pacnipenencHue.

Ilokasamenvhoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. OyHkuus
Jlannaca. [TapameTpsl HOpMabHOTO pacnpeneneHus. [IpumMepsl ciaydallHbIX BEJIMYUH,
HNOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHHH, POCT YeIOBEKA).
Llenmpanvhas npedenvhas meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bepnynnu. 3axon 6onvuiux
yucen. Bolbopounwiii memoo usmepenus eeposimuocmeil. Ponv 3akona 6onvuux yucen 8 Hayke,
npupooe u obuecmae.

KoBapuarus qByx ciydaitubix BenuduH. [loHstre o ko3pduiiuente Koppesiuu.
CoBMmecTHbIE HAOMIOZEHUS ABYX CIy4ailHBIX BEIMUYHMH. Bbibopounulii kodagguyuenm
Koppenayuu. Jlunetinas pecpeccusi.

Cmamucmuueckas eunomesa. Cmamucmuxa Kpumepusl U ee ypo8eHb 3HAUUMOCU.
IIposepka npocmetiwux cunomes. Imnupudeckue pacnpeoeileHus U Ux cés3b C
meopemuyeckumu pacnpeoenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuil. HuvekmusHvle U ClOpbeKmueHble COOmMEemcmeusl.
buexyuu. /{luckpemnasa nenpepvienocmo. lIpunyun [Jupuxne.

Koouposanue. /[éouunas 3anuce.

Ocnosnvle nousamusa meopuu 2paghos. /lepeswvs. /[eouunoe oepeso. Cesasnocmv. Komnonenmol
cesznocmu. Ilymu na epaghe. Diineposol u I amunbmoHoswvl nymu.



3. TemaTnyeckoe JIAHUPOBAaHUE, B TOM YHCJIe ¢ y4eTOM padoueil MporpaMMbl
BOCIIUTAHHS C YKa3aHHEM KOJHYeCTBAa YaCOB, OTBOAUMBIX HA OCBOCHHE KAXKI0il TeMBblI.

Homep KosunuecTBo
Tema 3anaTus
3aHATHA 4acoB
1 Pemienue 3a1au ¢ MCHONIb30BaHUEM CBOWCTB YMCEI M CUCTEM CUUCIICHUS,

' IETMMOCTH, JI0JIEN Y YaCTEH, MPOLEHTOB, MOAYJIEH YUCEIL. 1
9 Perienue 3a1au ¢ UCIOIb30BAaHUEM CBOWCTB UMCEIN U CUCTEM CUUCIIEHUS,

' NIETMMOCTH, JI0JIEN Y YaCTEW, MPOLEHTOB, MOAYJIEH YUCEIL. 1
3 Perienue 3a1au ¢ HCIOIb30BAHUEM CBOMCTB CTEIIEHEH U KOPHEH, MHOTOWIEHOB,

' peoOpa3oBaHUil MHOTOUJICHOB M IPOOHO-pAIIMOHAIBHBIX BBIPAKEHUH. 1
4 Perienue 3a1a4 ¢ HCHOIb30BAHUEM CBOWMCTB CTENIEHEH U KOpHEH, MHOTOYJICHOB,

' peoOpa3oBaHUil MHOTOUJICHOB M IPOOHO-PAIIMOHAIBHBIX BBIPAKECHUHN 1
S. Perienue 3a/1a4 ¢ HCHOJIb30BaHUEM I'PalyCHOM Mephl yIvia. 1
6. Perienue 3a/1a4 ¢ HCHOJIb30BAHUEM I'PATYCHON MEpHI yIvia. 1
7. Moyinb 4ynciia 1 ero CBOMCTBa. 1
8. Mopyib yKciia 4 €ro CBOMCTBa. 1

Perrenue 3a1a4 Ha IBHKEHHUE M COBMECTHYIO PabOTy, CMECH U CILIABHI C
0. [TOMOILBIO JTMHEHHBIX, KBaJJPAaTHBIX U IPOOHO-PALIMOHAIBHBIX YPABHEHUH U UX
CUCTEM. 1
Perienue 3a1au Ha JBM)KEHHE U COBMECTHYIO pabOTY, CMECH U CIUIABBI €
10.  |mOMOUIbIO IMHEWHBIX, KBAJPATHBIX U IPOOHO-pallMOHATIbHBIX YPABHEHUN U X
CHCTEM. 1
11 Perenue 3a1a4 ¢ MOMOIIBIO YUCIIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C
" |omHOI nmepeMeHHOH, ¢ IPUMEHEHHEM M300paXKeHUs YUCIIOBBIX TPOMEIKYTKOB. 1
12 Penienne 3a1a4 ¢ MOMOIIBIO YMCIIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C
' 0JTHOW MEPEMEHHOM, ¢ MPUMEHEHHEM N300paKeHUS YHCIOBBIX IPOMEKYTKOB. 1
13.  |Pemrenue 3a7a4 ¢ MCMONB30BaHUEM YHCIOBBIX (QYHKIHUI U UX IPaUKOB. 1
Vcnonp30BaHue CBOWCTB U TpaMKOB JIMHEHHBIX U KBaIPaTUYHBIX PYHKIINH,
14. . \/—
00paTHOM MPONOPUHOHANBHOCTY U PyHKIHUU Y = VX . 1
15.  [[paduueckoe pernieHne ypaBHEHU U HEPABEHCTB. 1
16.  [Ipadmueckoe penieHre ypaBHEHHI 1 HEPABEHCTB. 1
17.  Mcnonp30BaHueE onepanyii HaJy MHO)KECTBAMHU U BBICKa3bIBAHUSIMH. 1
18.  |Mcnonp30BaHue onepanyii HaJy MHO)KECTBAMHU U BbICKAa3bIBAHUSMHU.
19 lcnonp30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OHON NIEPEMEHHOI,
' YICJIOBBIX IPOMEKYTKOB, MX 00BbEIMHEHUN U NTepeceueHui. 1
20 lcnonp30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OIHOM NEPEMEHHOI,
' YICJIOBBIX IPOMEKYTKOB, MX 00BbEIMHEHUN U NTepeceueHui. 1
[IpuMeHeHre pY PEIIeHNH 3a/1a4 CBOMCTB apU(PMETHUECKOM U TEOMETPUUECKOM
21. MPOTPECCUU, CYMMHPOBaHUS O€CKOHEYHON CXOJIAIIEHCS TEOMETPUIECKOM
[TPOrPECCHH. 1
29 KontponpHas padota Nel «IloBTopeHHe MIaHUMETPUUECKOTO U aredpandecKkoro
" |marepuana» 1
23.  |MHuoxecTBa (4HCIOBBIE, TEOMETPUIECKUX DHUTYD). 1
o4 X apakTepucTHUYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE,
" |OeckoHEUHOE MHOXKECTBO. 1




25. |Cnoco6sl 3agannst MHOXKECTB. [10IMHOXKECTBO. 1
26. |OTHOIICHMS TPUHAIICKHOCTH, BKJIIOUCHHSI, PABCHCTBA. 1
27. |Onepanuu Hajg MHOKecTBaMu. Kpyru Ditnepa. 1
28. |Omnepanuu Hajg MHOKecTBaMu. Kpyru Ditiepa. 1
29. |[KoHeuHble U OCCKOHEYHBIE, CUCTHBIC M HECUCTHBIC MHOXKECTBA. 1
30. |McTuHHBIC U JIOKHBIC BBICKa3bIBAHUs, OTICPALIMHU HAJl BBICKA3bIBAHUSIMHU. 1
31. |McTHHHBIC U JIOKHBIC BBICKA3bIBAHHS, ONICPAIIMU HAJI BBICKA3bIBAHHUSIMHU. 1
32. |Anrebpa BbICKA3bIBAHHUI. 1
33. |CBs3b BBICKAa3bIBAHHUI C MHO)KECTBAMH. 1
34. |CBsi3b BbICKA3bIBaHHIA C MHO)KECTBAMH. 1
35. |KBaHTOpBI CyIIeCTBOBAHHUS U BCEOOITHOCTH. 1
36. |3aKOHBI JIOTHKH. 1
37. |OCHOBHBIE JIOTHYECKHE TIPABUIIA. 1
38, Perenue TOrMUecKrx 3a/1ad C UCIOIb30BaHUEM KPYTroB Diliepa, OCHOBHBIX

TTOTUYECKUX MPABUIIL. 1
39. |YmozakiroueHusi. OOOCHOBAaHUS M JOKA3aTelIbCTBO B MATEMAaTHKE. 1
40, Teopembl. Bunibl MaTemMaTuueckux yTBep:kaeHUN. Buabl 10Kka3arenbCTB.

Maremarnieckast HHAYKITHUSI. 1
s Y TBepKIIeHHsI: 00paTHOE JAHHOMY, TPOTHBOIIOIOKHOE, 00paTHOE

[TPOTUBOMOIOKHOMY JAaHHOMY. 1
42. |llpu3Hak u CBOMCTBO, HEOOXOIUMBIC U IOCTATOYHBIC YCIOBHSI. 1
43. |OcHoBHast Teopema apupmeTuku. OCTaTKU U CPABHEHHUSL. 1
44, | Anroput™ EBrunpa. 1
45, Kuraiickas Teopema 06 ocrarkax. Mainas teopema depma. q-uuHbIE CUCTEMBI

CUUCIICHUS 1
46. |®ynkuus Dilyiepa, YUCIO U CyMMa JICIUTENei HAaTypalIbHOTO YUCA. 1
47. |®ynkuus Diinepa, 9UCIO M CyMMa JeIHUTeNei HaTypaJbHOTO YHCIa.
48. |KontposbHas pabota Ne2 « MHOXKECTBA, IOIMHOKECTBA 1
49. |PammanHas Mepa yria, TPHTOHOMETPHYECKasi OKPYKHOCTb. 1
50. |[PagmanHas Mepa yria, TPUTOHOMETPHUYECKAst OKPYKHOCTb. 1
51. |TpuroHomerpuyeckue (GYHKIIMU YUCET U YITIOB. 1
52 @DopMyITBl PUBEIEHUS, CIIOKEHHSI TPUTOHOMETPUIECKIX (PYHKITUH, (HhOpMYITBI

TBOMHOTO M MMOJIOBUHHOTO apryMEHTa. 1
53 DopMyIbI PUBEICHHSI, CIIOKEHHSI TPUTOHOMETPUIECKUX (QYHKIUH, (HhOpMYITBI

IBOMHOTO U MTOJIOBUHHOTO apryMeHTa 1
54 ITpeoOpa3oBaHue CyMMBI, Pa3HOCTH B TPOU3BEIEHUE TPUTOHOMETPUYECKUX

(byHKIM, 1 HA000pOT. 1
55 IIpeoOpa3oBaHre CyMMBI, Pa3HOCTH B IPOU3BEICHUE TPUTOHOMETPUYECKUX

(byHKIMH, 1 HA000pOT. 1
56. |[Hynu QyHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. 1
57. |Haubosblliee ¥ HAUMEHbIIIEe 3HAUYCHHE (DYHKIIHH. 1
58. [[lepuoanueckue GyHKIUH U HAUMCHBIIUHA TEPHOI. 1
59. [YerHble U HEUCTHBIC QYHKIIHH. 1
60 |PYHKIMH «1pobHas yacTh yncnay ¥ = {X} U «1enas 4acTh uyucna» Y = [X] .

1

g1 |[PHIOHOMETPHUSCKHE QYHKIMH YHCIOBOTO apryMeHTa y=C0SX y=sinx,

y=19x y=Clgx




62. |CpoiicTBa 1 rpa)KHd TPUTOHOMETPHUYCCKUX (DYHKIIHI. 1
63. |CpoiicTBa U rpa)MKu TPUTOHOMETPUICCKUX (DYHKITHIA. 1
64. OOparHble TPUTOHOMETPHUECKUE (PYHKIUH, UX ITIaBHbIE 3HaYEHUs, CBOMCTBA U

rpaduKy. 1
65, OOparHble TPUTOHOMETPUUECKHE (PYHKIUH, UX [VIaBHbIE 3HaU€HUs, CBOWCTBA U

rpaduKy. 1
66. KonTponbHas pabota Ne3 «YHucnoBslie GyHKINU, TPUTOHOMETPUYECKUE (PYHKIHH

Y1 CIIOBOIO apryMEHTa» 1
67. |TpuroHomerpuyecKkue ypaBHCHUSI. 1
68. |OmgHOpOIHBIE TPUTOHOMETPHYECKHE YPABHEHHSI. 1
69. |OmHOpOIHBIC TPUTOHOMETPUYECCKHUE YPABHCHUSI. 1
70.  |Perienue npocTeImx TPUrOHOMETPUYECKUX HEPABEHCTB. 1
71. |TIpocTeiimye CHCTEMbI TPUTOHOMETPHUYCCKUX YPaBHECHHUH. 1
72. |IlpocTeiilme CUCTEMbI TPUTOHOMETPUYCCKUX YPABHEHHH. 1
73. |Konrponbnas pabota Ne4 «TpuroHoMeTpu4ecKie ypaBHEHUsI 1 HEPaBEHCTBA» 1
74. |CreneHb C IEHCTBUTEIBLHBIM IOKA3aTeIEM, CBOICTBA CTEIIEHU. 1
75. [[Ipocreiime nokaszarenbHbIe YpaBHEHHS M HEPABCHCTBA. 1
76. |Iloka3zarenbHas QYHKIIMS U €€ CBOWCTBA U rpaduK. 1
77. |Iloka3zarenbHas QYHKIMS U €€ CBOWMCTBA U TpaduK. 1
78. [ucno © u pynxuus Y =¢€", 1
79. [Mucno © u pynxuus Yy =¢€". 1
80. lorapuwm, cBoicTBa Jloraprudma. 1
81. |lorapudm, cBoiicTBa orapudma. 1
82. |llecaTuuHbIil ¥ HATYPAJIbHBIN JOTapUBM. 1
83. [peobpazoBanue gorapuMHUUSCKIX BhIPAKCHHI. 1
84. |Jlorapupmudeckas GYHKIHUS U €€ CBOUCTBA U TpadK. 1
85. |lorapudmuueckas GYHKIHS U €€ CBOWCTBA U rpaduK. 1
86. |ppannoHaibHbIC YpaBHEHHSI. 1
87 KonrtponbHas pabora S«IlokazarenbHble U JorapumMuueckie ypaBHeHUs U

HEPABEHCTBA 1
88. [[lepBuuHBIC MPEICTABICHHS] O MHOXKECTBE KOMIUIEKCHBIX YHCEIL. 1
89, JlelicTBUA ¢ KOMIUIEKCHBIMU YuciaaMu. KOMIIEKCHO CONPS)KEHHBIE YHCIIA.

Monynb 1 aprymMeHT uncia. Tpuronomerpudeckas opmMa KOMIUIEKCHOTO YHCIA. 1
90. |PemieHue ypaBHEHUH B KOMIUICKCHBIX YHCIIAX.
91. |Mertox HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB. 1
92. |Merox MHTEPBAJIOB VIS pEIICHHS HEPABEHCTB. 1
93, [IpeoOpazoBanus rpadukoB GyHKIMNA: CABUT, yMHOXXEHHE HA YUCIIO, OTPAXKEHUE

OTHOCHTEIIEHO KOOPIMHATHBIX OCEH. 1
94. ['padmueckne METOIBI PEIICHHS YPABHEHHUI ¥ HEPABCHCTB. 1
95. [pacdmueckue METO/bI PEIICHNUs YPAaBHEHUI U HEPABEHCTB. 1
9%. Penrenue ypaBHEHHI 1 HEPABEHCTB, CONEPIKAIINX MTEPEMEHHYIO IO/ 3HAKOM

MOJTYJISI. 1
97. |B3ammMHo oOparHbie GpyHKIMU. [paduku B3aMMHO 00paTHBIX QYHKIUH. 1
98. |BzaumHo oOparnbie GpyHKIwH. ['paduku B3auMHO 00paTHBIX (GYHKITHIA. 1
99. |VpaBHeHws1, CHCTEMBI YPAaBHEHHIA C TAPAMETPOM. 1

100. |®opmyna bunoma HeroToHa. 1
101. |Pemienue ypaBHEHHUH CTENeHH Bhlilie 2 crielnanbHbIX BUI0B. Teopema Buera, 1




TeopeMa besy.

HpI/IBOI[I/IMBIG 1 HCTIPUBOAUMbBIC MHOT'OYJICHBI. OcHoBHas TCOpCMa anrerH.

102. Cummerpudeckre MHOrowIeHsl. LlenourcieHHble U 11eJ103HaYHbIe MHOTOUJICHBI. 1
103. |[IuodanToBsl ypaBHeHHs. [lenHbie qpoOH. 1
104. [Teopema depma 0 CyMMe KBAJParoB. 1
105. |CymMBI ¥ psiibl, METO/IbI CYMMHPOBAHUSI U IPU3HAKH CXOJMMOCTH. 1
106. [Teopembl 0 MPUOIMIKEHUH JCHCTBUTEILHBIX YHCEI PAIIMOHATBHBIMHU. 1
107. |MmuoxecTBa Ha KOOPJHHATHOMN IJIOCKOCTH. 1
108. Hepapenctro Kommn—ByHsaKoBCKOro, HepaBeHCTBO VeHceHa, HepaBeHCTBa 0

CpEIIHHUX. 1
109. [[MousTue npenena GpyHKIUH B TOUKE. 1
110. |[TousTre npenena GyHKIMH B 0E€CKOHEYHOCTH. 1
111. |AcumnToTsl rpaduka QyHKIUU. 1
112. |CpaBHEeHHE OECKOHEYHO MAJIBIX M OECKOHEYHO OOJIBIINX. 1
113. |HempepbIBHOCTH (DyHKITUU. 1
114. |CroiicTBa HenpepbIBHBIX QyHKIMI. Teopema Beliepmrpacca. 1
115. [IuddepenunpyeMocTs GYHKINH. 1
116. [IIpomsBogHas GYHKIMH B TOUKE. 1
117. |KacarenpHas K rpaduky QyHKIHH. 1
118. [eomerpuueckuii u GU3NUECKHUI CMBICI TPOU3BOAHOM. 1
119. [IpumeHeHHE MPOU3BOIHON B (DU3HKE. 1
120. |IIpousBoanble 3nemMenTapHbix GyHkumid. [Ipasuna quddepenumpopanus. 1
121. |Bropas mpousBojiHas1, €€ TEOMETPUIECCKUI U (PU3NIECKHIA CMBICIL. 1
122. [Touku 3kcTpemMyma (MaKCUMyMa 1 MUHUMYMa). 1

VccnenoBanue sieMeHTapHbIX (PYHKIUN HA TOYKU SKCTpEMyMa, HauboJbIlee 1
123. |HauMeHbLIEE 3HAYEHHUE C NOMOIIBIO IPOU3BOIHOM. 1
124. |Iloctpoenue rpadukoB GyHKIMHA C TOMOIIbIO POU3BOIHBIX. 1
125. [[IpumeHeHue MPOU3BOIHON NP PEIICHUH 3a]1a4. 1
126. |HaxoxJaeHHe S3KCTpeMyMOB (DYHKIIUH HECKOJIbKUX MEPEMEHHBIX. 1
127. [[lepooOpa3zHas. 1
128. |HeonpeneneHHbI HHTErpal. 1
129. [[lepBooOpa3HbIe IEMEHTAPHBIX (PYHKITHH. 1
130. |[Tmomaab KPUBOJIMHEHHON Tparennu. 1
131. |®opmyna Herorona-JleiiOHuIIA. 1
132. |OnpeneneHHbli UHTETPAIL. 1
133. |OnpeneneHHblid HHTETPAL. 1
134, Brrauciienue miomnaaei miockux Guryp u 00beMoB Tl BpalleHHs! ¢ TTOMOIIBI0

MHTErpaa. 1
135. [Merompl penienus: pyHKIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB. 1
136 KontponbHas padora Ne6. «[IpousBogHas, kacarenabHas K rpaduky QyHKINH,

" [MHTErpa, nepBooOpasHasy». 1
137 [loBTOpenue. Pemienne 3aa4 ¢ HCMOIB30BaHUEM CBOMCTB (PUTYp HA MIOCKOCTH.

" |[Pemienue 3a/1a4 Ha JOKA3aTeNbCTBO M MOCTPOCHHUE KOHTPIPUMEPOB. 1
138. |[IpumeHeHHE MPOCTEHIINX JIOTHYECKUAX PABHIL 1
139, Perenue 3a/1a4 ¢ HCHOJIB30BAHUEM TEOPEM O TPEYTOJIbHHUKAX, COOTHOIICHUH B

MPSIMOYTOJILHBIX TPEYTONIbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYTrOJIbHUKAMH. 1
140. |Pemrenue 3aja4 ¢ UCMONB30BaHHEM (DAKTOB, CBS3aHHBIX C OKPYKHOCTSIMH. 1




141. |Pemienue 3a/1a4 Ha U3MEPEHUS HA TUIOCKOCTH, BRIYHUCIICHUS JUTMH M TUIONIAICH. 1
142. |Pemienue 3a/1a4 C MOMOIIBIO BEKTOPOB U KOOP/IMHAT. 1
143. |HarnsaHas CTepeoMeTpHSL.
144,  [[lpusma, napajuienenumnes, NupamMmuia, TeTpasp. 1
145.  |OcHOBHBIC MOHSTHSI TCOMETPHH B IPOCTPAHCTBE. 1
146. AKCHUOMBI CTEPEOMETPHUH U ClleACTBUSA U3 HUX. [loHATHE 00 akcnmoMaTnyeckoM

METOJIE. 1
147. |Teopema Menenas juis TeTpasipa. 1
148. [[ocTpoeHue ceueHHit MHOTOTPAaHHUKOB METOIOM CJIC/IOB. 1
149. |llenTpaspHOE IPOCKTHPOBAHUE. 1
150. [IToctpoeHue cedyeHnit MHOTOTPAHHUKOB METOJIOM MPOESKITHIA. 1
151. |CkpemuBaroriuecs npsmMbie B MPOCTPAHCTBE. 1
152.  |Vroa mMexmy HUMH. 1
153. |Metobl HaXOXICHHUS PACCTOSHUN MEXTY CKPEIIHUBAIOIIMMUCS TPSIMBIMU. 1
154. [Teopemsl 0 mapaJuIeTLHOCTH MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 1
155. [[MapaiienpHOE NPOSKTUPOBAHUE U M300pakeHue Guryp. 1
156. |Teomerpuyeckue MecTa TOYEK B POCTPAHCTBE. 1
157. |[lepnieHIuKYIIPHOCTD MPSIMOU M IJIOCKOCTH. 1
158. |OproroHanbHOE IPOCKTUPOBAHHE. 1
159. |HaxyioHHBIE ¥ TPOCKIINH.
160. [Teopema o Tpex mepreHIUKYIsIpax. 1
161, Busl TeTpasnpoB. OpToLeHTpUYEeCKU TeTpasap, KapKacHbIM TeTpasip,

[PaBHOTPAHHBIN TETPAP. 1
162. [[IpsmoyroabHbIH TETpPAdIp.
163. |Menuansl ¥ OMMeIHAHBI TETPAdIPA. 1
164. |loctpanBanue TeTpasapa 10 Napajuie/ienue/a. 1
165. |PaccrosiHust Mexay GUTrypaMu B IPOCTPAHCTBE. 1
166. |OOumii mepneHaAuKYISp JBYX CKPEIIUBAIOLIMXCS TPSMBIX. 1
167. |Yruel B mpoctpaHcTBe. [leprieHUKyIspHBIE IIOCKOCTH. 1
168. [[Inomams OPTOroHAIBHOW MPOCKIIUH. 1
169. [[epneHauKysIsipHOE CEYEHUE MPU3MBI. 1
170. TpexrpanHblif 1 MHOTOrpaHHbIN yroy. CBOHCTBA MJIOCKUX YIIIOB MHOTOTPAHHOTO

yria. 1
171. |CpoiicTBa INIOCKHMX M ABYTPAaHHBIX YIJIOB TPEXTPAHHOTO yIvIa. 1
172. [Teopembl KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIa. 1
173. [TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIIa.
174. |Buabl MHOTOTPaHHHKOB. 1
175. |Pa3BepTKM MHOTOTPaHHUKA. 1
176. [Kparuaiinie nyTi Ha MOBEPXHOCTH MHOTOTPaHHHKA. 1
177. [Teopema Diinepa. 1
178. [[IpaBuibHBIC MHOTOTPAHHHKH. 1
179. |/IBOWCTBEHHOCTH MTPABHIbHBIX MHOTOIPAHHHUKOB. 1
180. [[Mpusma. 1
181. |[lapamnenenunesn. 1
182. |CaoiicTBa mapasiesnenumesna. 1




183. |[[IpsMOyroNbHBIH MapasuIeIemuIe. 1
184. |HaxyioHHBIC IPU3MBI. 1
185. [[Mupammna. 1
186. |Bujbl nupamu. 1
187. [JnemeHTHI NpaBUIBLHOMN MTUPAMHIBL. 1
188. |IIupamupl ¢ paBHOHAKIIOHEHHBIMH PEOpaMU M IPaHsIMH, HX OCHOBHBIE CBOMCTBA. 1
189. |[lnormiaau moBepXHOCTEH MHOTOIPAHHUKOB. 1
190. ([Tena BpamieHus: MUIHHIP, KOHYC, map u cdepa. 1
191. |Cevenus umarHapa, KOHyCA M 1Iapa. 1
192. |[lapoBoii cerMeHT, MAapOBOM CIIOM, IIIAPOBOI CEKTOP (KOHYC). 1
193. | VYceuennas nupamuia ¥ yCEYEHHBIH KOHYC. 1
194. |Dnementsl chepudeckoii reomerpun. Konnueckue ceueHus. 1
195. [KacarenbHble IIPSIMbIC M TIOCKOCTH. 1
196. |BnucanHbIC U ONTUCAHHBIC CHEPHI. 1
197. |Kacaromnmecs chepbl. KoMOMHAIIMHU Te BpaIeHHs.. 1
198, KonTponbhas padora Ne7. «IlapanenbHOCTh U IEPICHINKYISPHOCTD MPSIMOK H

[JI0CKOCTH 1
199. |BekTOpHI ¥ KOOPAMHATHI. 1
200. |CymMa BEKTOpPOB, yMHO)KEHHE BEKTOpa Ha YHUCIIO. 1
201. |Yron Mexay BEKTOpaMu. 1
202. |CkayisipHOE IPOM3BE/ICHHUE. 1
203. |YpaBHEHHE IIOCKOCTH. 1
204. |®opmyra paccTOSHUSI MEXY TOYKAMH. 1
205. |VpaBuenue chepol. 1
206. |VYpaBuenwue cepsbl.
207. |®Dopmyrna paccTOsSHUSI OT TOYKH JI0 TNIOCKOCTH 1
208. |CrocoObl 3a1aHusl IPSIMOi YPaBHEHUSIMH. 1
209. |CnocoObl 3a1aH¥sI PSIMON YPaBHCHUSMH.
210, Perenue 3a1a4 ¥ JOKa3aTelIbCTBO TEOPEM C ITOMOIIBIO BEKTOPOB U METOJIOM

KOOD/IMHAT. 1
211. |[DneMeHTHI FeOMETPUU Macc. 1
212. [llonstue o0beMa. 1
213. |O0beMbl MHOTOTPaHHHKOB. 1
214. |O6beMbI Tel BpaIICHHSL. 1
215. |AkcuoMBI 00BeMa.
216, BoiBo popmys1 00beMOB IPSIMOYTOJIBHOTO Mapajuieenunesia, Ipu3Mbl 1

TUPaMUJIBL.
217. |®opMyibl U1 HAXO0XKJICHHS 00beMa TeTpasyipa. 1
218. |Teopembl 00 OTHOLICHUSIX OOBEMOB. 1
219 [TpunoxeHust HHTETpalia K BEIYUCICHUIO 00hEMOB M TOBEPXHOCTEH Tel

BpAICHMS. 1
220. [Inomaap chepryeckoro nosca. 1
221. |O6GbeM 1apoBOro Cliosl. 1
222. |llpumeHeHne 00BEMOB MPH PEIICHUH 3a/1a4. 1
223. |llpumeHeHne 00BEMOB MPH PEIICHUH 3a/1a4.
224. [[Mnowmans chepsl. Pa3sBepTka MUIMHAPA M KOHYCA. 1
225. |Tlnomiaap MOBEPXHOCTH IUJIMH/PA U KOHYCA. 1




226. |KomOuHAIMU MHOTOTPAHHUKOB M TEJI BPAIIICHHSL. 1
227. |KonrtponpHas pabora Ne§. « MHOTOrpaHHHK» 1
228. [[lomobwue B IpOCTPAHCTBE. 1
229. |OtHouIeHHEe 00BEMOB | ILJIONIA/ICH MOBEPXHOCTEH MOAOOHBIX HUTYP. 1
230. |OtHouIeHHe 00BEMOB | ILJIOIIA/ICH MOBEPXHOCTEH MOTOOHBIX UTYP. 1
231, JIBIDKEHHS B IPOCTPAHCTBE: MAapaJLICNBHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIEHO

[JIOCKOCTH, LICHTPAIbHAS] CHMMETPHSL, TIOBOPOT OTHOCHUTENBHO MPSIMOH. 1
232. [[Ipeobpa3zoBaHwe MOAOOMS, TOMOTETHSI. 1
233. |PemieHue 3aa4 Ha IVIOCKOCTH C UCIIOJIb30BAHMEM CTEPEOMETPHUECKUX METOJIOB. 1
234. |lloBropenwue. Vcroap30BaHue TaOIHI] U THArPaMM ISl TPEICTABICHHS IAHHBIX. 1
235. |Mcnonp3oBaHue TAONUI] M AUATPAMM JUIs IPEJICTABICHUS ITAHHBIX. 1

Pemienue 3a1a4 Ha MPUMEHEHHUE ONUCATEIBHBIX XapAKTEPUCTUK YHCITOBBIX
236. |[HaOOpOB: cpeHUX, HANOONBIIETO U HANMEHBILIETO 3HaYEHUs, pa3Maxa,

MCTIEPCUU M CTAaHAAPTHOTO OTKIJIOHEHHSL. 1

Perenne 3a1a4 Ha IPUMEHEHUE OTMCATENBHBIX XapAKTEPUCTUK YHCIOBBIX
237. |HaOOpOB: CpeaHMX, HAMOOJBIIETO U HAUMEHBIIIETO 3HAYCHUS, pa3Maxa,

MCIEPCHU M CTAHJAPTHOTO OTKJIOHEHHS. 1
238. |BplunCIeHHE YACTOT M BEPOSTHOCTEH COOBITHH. 1
939, Brruricienue BEpOSTHOCTEH B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMH

CXOIAMH. 1
240. |Mcnonb30BaHHE KOMOMHATOPUKH. 1
241. |BpruucieHue BEpOSTHOCTEH HE3aBUCHMBIX COOBITHIA. 1
242, Hcnionp3oBanme (OpMYIIbI CIIOKEHUS BEPOSTHOCTEH, AuarpaMm Diinepa, aepesa

BEpOSTHOCTEH, PopMyisl bepHymn. 1
243. | BeposITHOCTHOE MPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEH. 1
244.  |VYciaoBHast BEPOSTHOCTD. 1
245.  |YcnoBHasi BEpOSTHOCTb.
246. |[IpaBUJIO YMHOXKEHHSI BEPOSITHOCTEH. 1
247. |®opmyna nosiHoit BepostHocTH. Dopmyna baiieca. 1
248. |JluckpeTHble ciyvailHble BEIMYMHBI U paCIpPeIeIICHUSL. 1
249. |CoBMecTHBIE pacnpe/esIeHusl. 1
250. |PacmpeneneHre CyMMbI U IPOU3BEIICHHS HE3aBUCHMBIX CITyYalHBIX BEIUYHH. 1
251. |Maremarnyeckoe OKUJaHUE U JUCIIEPCUs CIIy4aliHOM BEJIMYHMHBI. 1
252. |bunapHas ciaydvaiiHas BeJIMYHMHA, pacrpeenenne bepuymim.
253. [[eomeTpHueCcKOe pacipe/ielicHHE. 1
254. |buHOMMANBLHOE paclpeie]iCHUE U €ro CBOWCTBA.
255. [['mmepreomMeTpuyecKkoe pacrpeielieHHe U ero CBOWCTBA. 1
256. |HenpepbIBHBIC CIy4ailHbIC BEJTUYHNHBI.
257. [[170THOCTH BEPOSITHOCTH.
258. |KonrpombHas pabora Ne9. KoMOHHATOpPHKA U TEOPHUsI BEPOSITHOCTEH» 1
259. |OyHKIWs pacnpeieneHusl. 1
260. |PaBHOMEpHOE pacipe/ielicHHE. 1
261. |Iloka3arenbHOE pacIpeeieHHE, ero mapamMeTpsl. 1
262. |Pacmpenenenue [lyaccoHa u ero mpuMeHeHue. 1
263. |HopmaibHOe pacrpe/eicHue. 1
264. |®ynxnus Jlannaca. 1
265. |[TapameTpbl HOPMAJIBHOTO PACIIPE/ICTICHHSI. 1




[Iprmeps! cayyaliHBIX BEJIMYUH, TOTYMHEHHBIX HOPMAIbHOMY 3aKOHY

266. (mOrpenIHOCTh U3MEPEHUM, POCT YEJIOBEKA). 1
267. |llenTpanbHas mpeaeibHas TeoOpeMa. 1
268. |HepasenctBo YeoOniiea. Teopema UeObleBa u TeopeMa bepHyriu. 1
269. [3akoH OOJIBIINX YHCEIL.
270. |Pojb 3aKoHA OOJBIIMX YKCEI B HAYKE, IIPUPOJIEC U OOIIECTBE. 1
271. |BbIOOpOYHBIN METO U3MEPECHUS BEPOSITHOCTEH. 1
272. |KoBapualus JIByX CIy4YalHbBIX BEINYHH. 1
273 HOH&ITUI/IC o ko3¢ purmente xkoppensaun. CoBMecTHbIC HAOIIOACHUS IBYX

CITyJailHBIX BEJIMUYMH. 1
274. |BpiOOpouHbIil KOdpPHUIIMEHT Koppessinuu. JInHeiHas perpeccusl. 1
275. |CrarucTuyeckas TUIIOTe3a. 1
276. |CrarucTvKa KpUTEPHSI U €€ YPOBCHb 3HAYMMOCTH 1
277. [[IpoBepka MPOCTEHIINX THITOTES. 1
278, OMIUPUYECCKHE PACTIPEICIICHHS U UX CBSI3b C TCOPCTUYCCKUMH

pacrpeeaeHUsIMU. 1
279. |PanroBas koppessiuus. [TocTpoeHne COOTBETCTBHIA. 1
280. |[IuckperHas HenpepbIBHOCTD. [IpuHimn Jupuxie. 1
281. |KommpoBanwue. J[BOHYHAs 3alKCh 1
282, OcHoBHbIe TIOHATHS Teopuu rpados. [TyTtu Ha rpade. DiinepoBsl U

["aMHJIBTOHOBBI TYTH. 1
283. |JlepeBbs. JIBouuHOE AEPEBO. 1
284. |CBs3HOCTb. 1
285.  |KommonenTsl csi3HoCTH. [TyTH Ha rpade. DitsiepoBbl 1 [aMHJIBTOHOBBI Y TH. 1




