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1. O6mas xapakrepucTHKa paGoyeii NPOrpaMMbl 0011€00Pa30BATENLHOM JUCHUILIHHBI
«MartemaTuka»
1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammsbl CI1O:
OOweobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISeTCs 00513aTeIbHOM YacTbhio
0011e00pa3oBaTeIpHOTrO IUKIa 00pa3oBarenbHo mporpammbl B cooTBeTcTBUHN ¢ PT'OC CIIO ans
VYTTIC 43.00.00, 46.00.00,
1.2. Hean u nuiaHupyemble pe3yibTAThl OCBOCHHUS TUCHUIIINHBI:
1.2.1. Heap AMCHUIIHHBI
Conepxxanue mporpamMMbl  00mieoOpa3oBaTenbHON  TUCHMIUIMHBL — «MaTemaTuka»

HaIPAaBIICHO Ha JIOCTHKEHHE pe3yJbTaTOB ee U3Y4CHUS
B cootBeTcTBUU ¢ TpeboBanusmu OPI'OC COO ¢ yuerom npodeccrnoHaIbHON HApaBICHHOCTH
oroc CIIO. [IpuopureTHbIMU LEISAMHU o0ydeHMs MaTeMaTuKe

Ha 6230BOM YpPOBHE SIBJISTFOTCSI:

dopMupoBaHHE  IIEHTPAJBHBIX  MaTeMaTH4YeCKUX MOHATHHA  (YUCIO, BEIHYUHA,
reoMerpuueckas  (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIHS), 00ECIEeUHBAFOIINX
IPEeMCTBEHHOCTh U TIEPCIIEKTHBHOCTh MaTEMaTHYECKOTO 00pa30BaHMs 00YJaIOIINXCS;

MOJIBEICHNE O0YJaroIMXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTEMaTUuKN n OKPYKaromero Mmupa, IIOHUMAaHUueC MaTEMAaTUKN
KaK 4acTH OOIIeH KyJbTYphl YEIOBEUESCTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIOCOOHOCTEM  oOydaromuxcs,
NIO3HABATEIbHOW aKTHBHOCTH, UCCIIEIOBATEILCKIX YMEHUH, KPUTUYHOCTH MBIIUICHHS, HHTEpeca
K U3YYCHHUIO MAaTCMAaTUKH,

¢dopmupoBanre GpyHKIMOHAIBHONW MaTeMaTHYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh

MaTeMaTU4YECKue ACIIEKThI B peaTbHBIX JKA3HEHHBIX CUTYalHsIX
u pu HU3y4YEeHUU JIpYyrux JUCLIUIUINH, IIPOSABJICHUS 3aBUCUMOCTEMN
U 3aKOHOMEpPHOCTEH, (POpMYyTUpOBaTh UX Ha SA3BIKE MATEMAaTHUKH U CO3/IaBaThb MaTeMaTHYECKHE
MOJIETH, IIPUMEHSATH OCBOCHHBIN MaTeMaTUYECKUn arrapar

JUTSL PEIICHUs TPAKTHKO-OPUEHTHPOBAHHBIX 33Jad, 3a71a4 Mpo(ecCHOHAILHON JIeATeITHbHOCTH,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIIbTATHI.
1.2.2. TlnaHupyembie Ppe3yJbTaThl OCBOECHHSI O00Ie00pPa30BaTEIbHON JNMCHUIIMHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mue  xomnerenuuu  (mamee — OK) u  mnpodeccroHanbHble  KOMIETEHLIHUU
(manee — IIK) ®I'OC CIIO B CcOOTHECEHHWU C JIMYHOCTHBIMH, METalpPEeIMETHBIMU
U TpeIMeTHbIMM  pe3yinbTaTaMu  oOydeHuss 0OazoBoro ypoBHsS (manee —  IIPO)

®I'OC COO npeacraBieHbl B Ta0IUIIE:



Kox v nanmenoBanue

Pe3yabTarnl 00yyeHus

iﬁ&ﬁtgzsrzg Oo0mme JlucuunmHapHbIe
OK 01. Bribupars |JINYHOCTHBIE pe3ynbTaThl NTOJKHBI oTpakaTh | [IPG1. Bnamenwe meromamu 10Ka3aTeNbCTB, alTOPUTMAMH pEIICHUS
CIOCOOBl  PELICHMs | B YaCTH: TPYAOBOTO BOCIIUTAHUS: 3ajay; yMeHue (bopmynupoBaTh olpeeneHus, AKCHUOMBI
3aja4 - TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTHU | U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH J10KA3aTEIbHBIE PACCYKIECHUS B
poeCCUOHATIBHON | MACTEpPCTBA, TPYLOJIIO0HE; XOJIe peLeHMs 3aa4;
JESITEIbHOCTH - TOTOBHOCTh K akTUBHOW nestenbHocTH | [IPG2. YMeHue omepupoBaTh MOHSATHSIMU: CTENEHb YHCIA, JOrapupm
IPUMEHUTEIBHO TEXHOJIOTUYECKOM U COLMAJIBHON | 4YHCIa; yMeHue BBINOJIHATh BBIYHUCIICHHUE 3HA4YEeHUH
K Pa3IUYHbIM | HAIPABJIEHHOCTH, CIOCOOHOCTh | U TPEeoOpa3oBaHUSl BBIPAKEHHWN CO CTENEHSAMH H Jorapudmamu,
KOHTEKCTaM UHUILIUUIPOBATh, IUITAHUPOBATh | IpeoOpa3oBaHUs IPOOHO-pAllMOHAIBHBIX BIPAXKEHUH;
U CaMOCTOSTENbHO  BbINOJNHATH  Takywo | [IP63.  YMenue  onepupoBaTb  NOHATHSMM:  pallMOHAJIbHbIE,
JeSITebHOCTD; UppalMoOHaJIbHble, II0Ka3aTelbHble, CTENEHHbIC, JOrapupMHUUECcKue,
- HUHTepeC K  pa3IMyHbIM  cdepaM | TPUrOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

npohecCuoHaNbHOM NeSTeNbHOCTH.

MeranpenMeTHple  pe3yibTaThl  JOJDKHBI
OTpaKaTh:

OmnajgeHne  yHUBEPCAIBHBIMUA  YYCOHBIMH
MO3HABATEJIbHBIMU ACHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIHO dbopmynupoBaTh
U aKTyaJlu3UpOBaTh npobiiemMy,
paccMaTpuBaTh

€¢ BCECTOPOHHE;

- YCTaHaBJIHMBAaTh CYIIECTBEHHBIH MPU3HAK
1581051 OCHOBaHMUS TS CpaBHCHHSI,
KJaccupUKauu

1 0000I1IeHHS;

- ONpEeAeNsTh LEIH ACSITeNbHOCTH, 3a/1aBaTh
mapaMeTpsl ¥ KPUTEPUU MX JTOCTHIKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHUS
B PacCMaTPHBACMBIX SIBJICHUSX

[1P64. VYmenue omnepupoBaTh MOHATHAMU: (QYHKLUS, HEOpepbIBHAs
GyHKIMSA, TPOM3BOJHAS, IEPBOOOpa3Has, ONPENCICHHBI WHTErpa;
YMEHHUE HaXOJAUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMH, UCHOJIb3YS
CIPaBOYHbIE MaTEPUAIIbl; UCCIEN0BATh B IPOCTEHILINX CIIydasiX PyHKIHUU
Ha MOHOTOHHOCTb, HaXOJUTb HauOobIINe
1 HaVMEHbIIME 3HAuY€HUs (YHKIHMI; CTPOUTh rpa@UKU MHOTOUYJIEHOB C
UCIIOJIB30BAaHUEM allapara MaTeMaTU4YeCKOro aHaln3a; IPUMEHATH
MIPOU3BOJIHYIO npu pelieHnn 3aj1a4
Ha  JIBWJKEHHWE,  pelarb  [PAKTUKO-OPUEHTHPOBAHHBIE  3a/layuul
Ha HauOoIblIMEe M HAUMEHbIIWE 3HAYEHHS, HAa HAXOXKIEHUE IIyTH,
CKOPOCTH M YCKOPEHHUS;

[IPGS. VYMeHue omnepupoBaTh HOHSTHUSIMM: palUMOHaJIbHAs (QYHKIHS,
nokaszareiabHas (QyHKIUS, cTeneHHas QyHKIus, JorapudMuyeckas
(GyHKIUS, TPUrOHOMETpUUYeCKre (PyHKIIMU, 0OpaTHble QYHKIUU; YMEHHE
CTPOUTH TpapuKH H3Y4YEHHBIX (DYHKIMH, UCIONB30BaTh rpaduku mpu
M3Y4YEHHUH MPOILIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3aJad U3 JAPYrux
y4eOHBIX MPEIMETOB U 33/1a4 U3 peasibHOU JKU3HU; BBIpAaXXaTh (hopMynamMu
3aBUCHUMOCTH MEKIy BETUUMHAMU;

[1P66. YMeHue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YHCIe Ha
MIPOLIEHTHI, JOJIU M YacTH, Ha JABM)KEHHE, paboTy, CTOMMOCTh TOBapoOB U




- BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTH,
OLCHUBATb COOTBCTCTBUC PCIYJILTATOB LCJIAM,
OILICHUBATh PUCKH TOCIICJCTBHI ICATEIILHOCTH
0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIAJETh HaBbIKaMU y4eOHo-
HUCCIEN0BATEIbCKON
W TMPOCKTHOM JIE€ATCIbHOCTH, HaBBIKAMHU

pasperieHus mpoodieM;
- BBISBJISTH MPUYUHHO-CIICJCTBEHHBIC CBS3U

u AKTyaJIu3upoBaTtb  3aJa4y, BbIABHUTI'AaTh
THUIIOTE3Y
€C peuicHuAd, HaxXoauThb APTYMCHTBI

JUIsL  JT0Ka3aTeabCTBA CBOMX YTBEP)KIEHUH,
3a/1aBaTh apaMETPhl U KPUTEPUH PEILCHUS;

- QHAJIM3UPOBaTh IIOJIyYEHHBIE B XOJE
pelmeHuss 3aJadd  pe3yiabTaThl, KPUTHUYECKHU
OLICHUBATh

170.¢ JOCTOBEPHOCTB,
WU3MEHEHUE

B HOBBIX YCJIOBMSIX;
pa3pabaTbeiBaTh IUIAaH pELICHHUsS HpoOJIeMbl C
Y4E€TOM aHAIN3a UMEIOIIMNXCS MaTEePHABHBIX
Y HEMaTepHaAJIbHBIX PECYPCOB;

IPOrHO3UPOBATh

- yMETh NEPEHOCUTh 3HAHUS B
MO03HABATEJIbHYIO

U PAKTHYECKYIO oOnactu
KHU3HEIEATEIILHOCTH;

- YMEThb UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTATh HOBBIE UJEH, Mpeaiararb
OpI/IFI/IHaJ'IBHI)Ie IIoaXoabl 1 peIHeHI/ISI

yCIIyT, HAJOTH, 3a7a4i U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHAHCAMU); COCTABJIATH BBIPAKEHHS, ypaBHEHHS, HEPAaBEHCTBA M HUX
CUCTEMBbI TIO0 YCIIOBHUIO 3aJlauM, HCCIENOBaTh MOJIYYEHHOE DELICHUE U
OLIEHUBATh MPABJIONIOI00HOCTh PE3YNILTATOB;

[IP67. Ymenue omepupoBaTh HMOHATHSAMHU: CpeIHEE apu(PpMETHUYECKOE,
MeauaHa, HauOoJIblIee M HAaUMEHbIIEE 3HAYEHHUsS, pa3Max, AUCIIEPCHS,
CTaHIapTHOE OTKJIOHEHHWE YHCIOBOTO Ha0opa; YMEHHE W3BJICKaTh,
MHTEPIPETHPOBAaTh HMH(GOPMALNIO, MPEICTABICHHYI0 B TaOmUIax, Ha
auarpammax, rpadukax, OTpaXkaroulyto CBONCTBA pealbHbIX MPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATH HHPOPMALIHIO C MTOMOIIBIO Ta0JIUI] U AUArpaMM;

HCCJIEe10BATh CTaTUCTUYECKHUE JTaHHBIE, B TOM qyucie
C IpUMEHEHUEM TPpaPUUIECKUX METOJIOB U JIEKTPOHHBIX CPEICTB;
[IPGS. VYmenue omepupoBaTh MOHSATHSIMH:  CIy4YallHBIA  OIBIT

U CIy4aifHOe COOBITHE, BEpPOSTHOCTH CIIy4aifHOTO COOBITHS; YMEHHE
BBIYUCIIATh BEPOSTHOCTh C HCIHOJb30BAHHWEM TI'papHUuecKUX METOJIOB;
OPUMEHSTh  (OPMYIIBI  CIIOXKEHHS W YMHOXCHHS BEPOATHOCTEH,
KOMOUHATOpHbIE (aKkThl ¥ (OPMYNbl IPU PELICHUM 3a/ad; OLEHUBATb
BEPOSATHOCTH peabHbIX COOBITHI; 3HAKOMCTBO
CO CIIy4YaliHBIMU BEJIMUYMHAMH; YMEHUE IIPUBOIUTH IPUMEPHI POSIBICHUS
3aKOHA 00JIBIINX qucen B IIPUPOJTHBIX
Y OOILIECTBEHHBIX SIBICHUSX;

[TP6Y. Ymenue omepupoBaTh MOHATUSIMH: TOYKA, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, JBYTPAHHBIA  Yroj, CKPEIIMBAIOILIMECS  INPSMBIE,
MapajuIeIbHOCTh u NEePIEeHIUKYISIPHOCTD IPSIMBIX
U IJIOCKOCTEH, Yrojd MeXAYy MpsMBIMH, YIOld MEXIy HNpsMon
U TUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMHU, PACCTOSTHUE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSTHUE MEXAY TMpPSMBIMHU, PAacCTOSHHUE MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BATh NPU PEIIEHUU 3a]a4 U3y4EHHBIE
(akThI M TEOPEMBI INIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOILEro MUpa;

[1PG10. YMeHue omepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, CEUYEHUE
MHOTOTpaHHHKa, KyO, mapaijenenurnes, npusma, nupamuaa, purypa u
MMOBEPXHOCTb BpallleHUs, WINHJP, KOHYC, IIap, chepa, ceueHus Gurypsl
BpallleHMs], IJIOCKOCTh, Kacaromascs cepsl, IINHAPA, KOHYca, TUI0IAIb




IOBEPXHOCTU MUPAMU/IbL, IPU3MBI, KOHYCA, [IWJIUHPA, IJI0LIa1b chepsbl,
0o0beM KyOa, MPSIMOYTOJIBHOTO Mapajuleenumea, MUPaMubl, TPU3MBI,
IWIMHApa, KOHyca, IIapa; YyMEHHe MH300pakaTb MHOIOI'paHHHUKH
Y TIOBEPXHOCTH BpAILEHUS, UX CEUYEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE pAaclo3HaBaThb
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHME PACIIO3HABATH IIPABHJIbHBIE
MHOI'OI'paHHHKH;

I1P611 YMenue OIIEpPUPOBATH MIOHATUSAMM: JBUYKEHUE
B IIPOCTPAHCTBE, MOA0OHBIE (QUIyphl B IPOCTPAHCTBE; HCIOJIb30BaTh
OTHOIIICHHE TUIOMIA/IeH TOBEPXHOCTEH N 00BEMOB MOAOOHBIX (HUTYp TIpU
pelLlIeHNnH 3ajay;

[IP612. YMeHHe BBIYUCIATH T€OMETPUYECKUE BEIMYMHBI (IJIMHA, YTOI,
wIomaab, o0beM, IUIOIIA[b IOBEPXHOCTH), MCIOJb3Ysl H3y4YEHHBIE
(hOpMYyIIBI B METOIBI;

[1P613. VYmeHue omnepupoBaTh MOHATUAMU: HPSIMOYTOJIbHAS CHCTEMa
KOOpPAWHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOpa,
CKaJIIpHOE IPOU3BEJCHHE, YIroJl MEXAYy BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BE/ICHUE BEKTOpAa HAa YMCJIO; HAXOJUTh C IOMOILBIO HM3Y4YEHHBIX
(opMys1 KOOpIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMs
TOUYKaMU;

I1P614. Ymenue BbIOMpaTh MOAXOJAIIMH  W3YYEHHBIH  METOJ
JUIs.  pellleHus 3aJayd, paclo3HaBaTb MaTeMaTHdeckue (akKThbl
¥ MaTeMaTHYECKUE MOJIENIU B MIPUPOTHBIX M OOIIECTBEHHBIX SIBJICHUSX, B
WCKYCCTBE; YMEHHE NPUBOJAUTH NMPUMEPHl MATEMaTHYECKHX OTKPBITHI
POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKU

OK 02. Ucrnonp3oBarb
COBpEMEHHBIE CPE/ICTBA

[OWCKa, aHauu3a Hu
MHTEPIIPETALNN
H(pOopMaluy, 51
MH(POPMAaILMOHHbIE
TEXHOJOTHH JUISE
BBITIOJTHEHUS 3a1a4

JlugHOCTHBIE pe3ynbTaThl JOJHKHBI OTPAXKaTh B
YacTH: IIEHHOCTH HAYYHOT'O TIO3HAHUSA:
-c(hopMHpPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO

Ha JUAJIOre KYJbTYp, CIOCOOCTBYIOIIErO
OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIHTYPHOM
MUpE;

[IP61. Bnanmenue meTomamMu A0Ka3aTeNbCTB, AJITOPUTMAMHU PEHICHUS
3aza4; yMEHUE dbopMynupoBath OnpeeNeHus, AKCHOMBI
U TEOPEMBI, MPUMEHSITh UX, IPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHUS B
XO/JI€ pEeLICHHMsI 3a/1a4;

[1PG2. YmMeHue omepupoBaTh MOHATHSMHU: CTENEHb 4HWCIA, JIOrapupm
YHUCIIA; yMEHUE BBITIOJIHSTh BBIYKCIICHHE 3HAYCHU I
U TpeoOpa3oBaHUsl BBIPAKCHUH CO CTENEHSIMU | Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAMOHATBHBIX BBIPAXKECHHH,




npodeccuoHanbHOM
e TeTbHOCTH

MertanpeameTHble  pe3yabTaThl  JOJKHBI
OTpaXkaTh:
OBnaneHue yHHBEpPCaJbHBIMU  Y4eOHBIMU

MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMHU MTOJIYICHUS WH(OpMALIUN
u3 HUCTOYHHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIATH  IOWCK,
aHaJIN3, CHCTEMATH3AlUI0 U WHTEPIPETAIHIO
uH(OpMAIMK PA3IUYHBIX BHAOB H (OpM
NPE/ICTABIICHHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMYHbIX (popmarax c
Y4ETOM Ha3zHaueHUsS MH()OpMAIUKU U IIEJICBON
ayJUTOPUH, BBEIOMpas ONTHUMAIBHYIO (HopMy
NpeCTaBICHUS

Y BU3YaIIN3AIlHH;

- OIICHHMBATh JOCTOBEPHOCTH, JICTUTHMHOCTb
uH(pOpMAIINK, €€ COOTBETCTBHE IMPABOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

- IICTIOJIh30BATh CPEJICTBA MH(DOPMAIIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTUH B PEIICHUH

KOTHUTHBHBIX, KOMMYHUKATUBHBIX 51
OpPraHM3AIlMOHHBIX 33Jady C COOJIOICHUEM
TpeOoBaHUI 3PrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTUEHBI,

pecypcocOepekeHusi, TPaBOBBIX M ITHUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH

ITP63. Ymenue ONepUpPOBaTh MOHATHUSIMU: palMOHAJIbHBIE,
UppalnroHalbHbIe, IIOKa3aTellbHbIe, CTENEHHBIC, JIOrapu(pMHUECKHE,
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. Ymenuwe omnepupoBaTh MOHATHAMU: (YHKIUS, HEIpPEepbIBHAS
GyHKLIMSA, NPOMU3BOJHAS, I€pBOOOpa3Hasi, ONPENEICHHBbI HHTErpa;
YMEHHUE HAXOJUTh IMPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIMH, HCHOIB3YS
CIPaBOYHBIE MaTE€pHaJIbl; UCCIEN0OBATh B IPOCTEUIINX Cilydasx QyHKIMH
Ha MOHOTOHHOCTb, HaXOJUTh HanOobIIHe
Y HauMEHbIIME 3HaueHUs (QPYHKIMH; CTPOUTH Ipa)MKU MHOTOYJIEHOB C
UCIIOJIb30BAaHUEM allapara MaTeMaTU4YEeCKOro aHaju3a; IPUMEHATH
IIPOU3BOJHYIO npu peleHnn 3a1a4
Ha  JIBWKEHWE;  pellarb  [PaKTUKO-OPUEHTHPOBAHHBIE  3a/auu
Ha HauOoJblIME U HAaUMEHbIIUE 3HAYCHMs, Ha HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

[1PG5. YMenue omepupoBaTh HOHSITUSIMH: palMOHANIbHAS (QYHKIHS,
nokaszareiabHas (QyHKOUS, CTeneHHas QyHKIus, JorapudMudeckas
GbyHKIUS, TpUroHOMeTpuYecKkue pyHKIuU, oOpaTHbie PYHKIIMH, YMEHUE
CTPOUTH TpapUKH H3YYEHHBIX (YHKIUH, WCHOIB30BATH TPAPUKH IPH
M3YYEHUNU INPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUHU 3a/1ad U3 IPYrux
y4eOHBIX MTPEIMETOB U 33a4 U3 PeasIbHOM KU3HU; BbIpaXKaTh (popmyaamMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

[1PG6. YMeHue perath TEKCTOBBIE 3a/1a4U Pa3HBIX TUIIOB (B TOM YHUCIIE HA
HPOIEHTHI, 0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJOTH, 3a7ja4i U3 00JacTU yIpaBlI€HUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBNIATh BBIPAKEHHs, ypaBHEHMs, HEPaBEHCTBA M UX
CUCTEMbI 10 YCIIOBHUIO 3aJlauM, HCCIIENOBaTh MOJIYYEHHOE pPELICHHE U
OLICHUBATh MPaBI0N0I00HOCTb PE3yJIbTAaTOB;

[1P67. YMmeHue omepupoBaTh MOHATUAMHU: CpeJHEe apHUPMETHUECKOoe,
MearaHa, HauOoJiplllee M HauMEHbIIee 3HAUYEHHUs, pa3Max, JAUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHWE YMCIOBOro HaOopa; yMEHHE W3BIEKaTh,
HMHTEPIPETUPOBaTh WH(GOpPMAIUIO, TMPEACTABIEHHYI0O B Tabiuiax, Ha
auarpaMmmax, rpadukax, OTpakarollyto CBOWCTBA pealIbHBIX MPOLIECCOB U
SIBJICHUH; MIPEICTaBIATh HH(GOPMAIIMIO C IIOMOIIBIO TaOJIHUI] U AHarpamu;




UCCIIEZIOBATh CTaTHUCTUYECKUE JTaHHbIE, B TOM quclie
C IPUMEHEHUEM IpauIeCKUX METOJIOB U 3JIEKTPOHHBIX CPECTB;

I[IP68. VYmenue omnepupoBaTh IMOHATUSAMH:  CIYyYalHBIA  OIBIT
U CllydyailHOe COOBITHE, BEPOSTHOCTH CIY4alHOTO COOBITHS; yMEHHE
BBIUUCIISTh BEPOATHOCTh C HCHOJIb30BAaHHMEM TpaduyecKUX METOOB;
OpPUMEHSATh  (OPMYNBI  CIIOKEHHSI M YMHOXCHHS BEpPOATHOCTEH,
KOMOHMHATOpHbIE (aKThl U (HOPMYNBI MPU PEIICHUU 3a/ay; OLCHUBATb

BEPOATHOCTH peanbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4allHBIMH BeJIMYMHAMU; YMEHHE IPUBOIUTH [IPUMEPbI IPOSIBICHHS
3aKOHa O0bIIHIX qHCen B MPUPOIHBIX

Y OOILECTBEHHBIX SIBICHUSX;

[IP6Y. Ymenue omepupoBaTh MOHATUSIMH: TOYKA, MPAMasi, IIIOCKOCTH,
IPOCTPAHCTBO, JBYIPAHHBIA  YroJl, CKPEIIMBAIOILMECS  IPSMBIE,
NapaJlJIeIbHOCTh u NEPIEHIUKYJISIPHOCTD IPSIMBIX
U IJIOCKOCTEH, Yrojl MeXAYy MpsMBIMH, YIOld MEXIy HIpsSMOn
U IUIOCKOCTBIO, YIrOJl MEXKIY IUIOCKOCTSIMH, PAacCTOSHME OT TOYKH
70 IUIOCKOCTH, PACCTOSIHME MEXIYy HpPSIMBIMH, PAacCTOSHHE MEXKIY
IUIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh IIPU PEIICHUM 33]a4 WU3Y4YCHHBIC
(akThl U TEOPEMBI IUTAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaroIlero MUpa;

I1P610. VYmeHue omepupoBaTh MOHATUSAMH: MHOTOTPaHHUK, CEUYEHUE
MHOTOTpaHHUKa, KyO, mapajuienenunen, npusma, nupamuaa, purypa u
MOBEPXHOCTh BpPALICHUs, IMIMH]IP, KOHYC, 11ap, cdepa, ceueHust Gurypsl
BpallleHHUs, IJIOCKOCTh, Kacaroascs ceppl, HUIMHAPA, KOHYCA, IIJI01Aa1b
MOBEPXHOCTU MUPAMU/IbIL, PU3MBI, KOHYCA, [IMJIUH/IPA, MJIOLIalb chepsbl,
o0BeM Ky0Oa, MpsSMOYTOJIbHOIO NapajuleNenunesna, NupaMuabl, PU3MBI,
UWIMHIpa, KOHYyca, Ilapa; YyMEHHE H300pakaTb MHOTOTPaHHHUKHU
Y IIOBEPXHOCTH BPALICHU, UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJEKTPOHHBIX CPEACTB; YMEHHE paclO3HABaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABAaTh IIPABUIILHBIC
MHOT'OTPaHHUKH;

I1P611 YMeHue OIIEepUpOBAThH [IOHATUSAMH: JBWKCHUE
B NPOCTPAHCTBE, MOA0OHBIE (QUIYypbl B MPOCTPAHCTBE; MCIOIH30BAThH




OTHOINICHHE TUIOIIAJCH MOBEepXHOCTEH U 00BEMOB OJOOHBIX GUTYp MpHU
pELIeHNH 3a/1a4;

[IP612. YMeHHe BBIYUCISTH T€OMETPHYCCKUE BEIMYMHBI (IJIMHA, YTOJ,
oAb, 00BEM, IUIONIAJh TOBEPXHOCTH), HCHONB3YS HU3yUCHHBIE
(hopMyIIbI U METOJIBI;

[1P613. YmeHnue omepupoBaTh MOHATHAMHU: HPSIMOYTOJIbHAS CHCTEMa
KOOpJIMHAT, KOOPJAMHATBI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE IPOMU3BEACHME, YrOJd MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEJICHNE BEKTOpAa HAa YHUCJIO; HAXOAWUTh C MOMOILBIO H3YyYEHHBIX
(GopMyT KOOpPIWHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKaMU;

[1P614. Ymenue BbIOMpATh TMOAXOISMIIMN  W3YYEHHBIH  METOJ
JUISL  pelleHus 3aJadyd, pacro3HaBaThb MaTeMaTHueckue (aKThbl
U MaTeMaTHYeCKHUE MOJEININ B IIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE, YMEHHE INPUBOIUTH NPUMEPHl MAaTEMaTUYECKUX OTKPBITHMA
POCCHIICKOM U MUPOBOM MaTEMAaTHYE€CKON HAYKH

OK 03. IlnanupoBaTh
" peann30BBIBATH
cOOCTBEHHOE
npodeccuoHanbHOe

u JIMYHOCTHOE
pasBuUTHE,
MpeINPUHIMATETbCKY
10 JeSITeTbHOCTD
B mpodeccuoHambHOM
cdhepe, HUCHOJIB30BATH
3HAHUS

o MPaBOBO 51
¢buHaHcoBOH
IPaMOTHOCTH B
Pa3IMYHBIX
KU3HEHHBIX
CUTYaIUsIX

JInuHOCTHBIE PE3YJIbTAaThl JOJKHBI OTPAKATh

B YacTu: JIyXOBHO-HPaBCTBEHHOI'O
BOCIIMTaHUA:
- c(hOpMUPOBAHHOCTH HpPaBCTBEHHOT'O

CO3HAaHMS, STHYCCKOTO IMOBEACHUS,
- CIIOCOOHOCTH OIIEHMBATh CHUTYallMI0 |
MPUHUMATH OCO3HAHHbBIC penieHus,
OPUEHTHPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

- OCO3HAHHE JIMYHOTO BKJaJa B MOCTPOEHHUE
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K
pOIUTENSIM

u (WIM) OpyruM 4jeHaM CEMbH, CO3JaHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUSA
IIEHHOCTENl CEMEWHOM KU3HH B COOTBETCTBUH
C TpaauuusiMu HapoaoB Poccuu;

CBOUM

I1P61. Brnanenue merojamu J10Ka3aTeNbCTB, AJITOPUTMAMM pEIIEHUS
3a/1ay4; yMEHHE bopmynHupoBaTh ornpezeneHus, AKCHOMBI
U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH J10KA3ATEIbHBIE PACCY)KIIECHUS B
XO/JI€ pelIeHus 3a/1a4;

[1P64. YmeHnue omepupoBaTh MOHATHAMHU: (GYHKLUS, HENpepbIBHAs
(GyHKIUS, NOPOM3BOAHAS, MEpPBOOOpa3Has, ONpEAENICHHBIH WHTErpa;
YMEHHUE HaXOJAUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIHMH, MCHOIb3YS
CIPaBOYHbIE MaTepUabl; UCCIEI0BATh B MPOCTEUIINX CIydasX PyHKIHUH
Ha MOHOTOHHOCTb, HaXOJUTb HauOobIINe
1 HauMEHbIIME 3HA4Y€HUs (YHKIHM; CTPOUTH rpa@UKU MHOTOUJIEHOB C

UCIIOJIb30BAHUEM ammapara MaTeMaTHYeCKOro aHaiuu3a, IPUMEHATH
MIPOU3BOIHYIO pu peleHnn 3a1a4
Ha  JBWJKEHHE, pelarb  IPaKTUKO-OPUEHTHUPOBAHHBIE  3a1adyu

Ha HauOoIblIMEe M HAUMEHbIINE 3HAYEHHS, HAa HAXOXIEHUE IIyTH,
CKOPOCTH M YCKOPEHUS;

[IPGS5. YMeHue omnepupoBaTh HOHSTHUSIMM: palMOHaJIbHAs (QYHKIHS,
nokaszaTenbHass (QYHKUUS, CTerneHHas (GyHKUus, Jorapupmuyeckas
(GyHKIMS, TpUroHOMeTpuYecKkrue pyHKIuu, oopaTtHple QYHKIUU; YMEHHE
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MetanpeamerHbie
OTpaXkaTh:
OBnanenue YHHUBEpCATbHBIMU
PEryJIATUBHBIMUA ﬂCﬁCTBHHMHI

a) caMOOpraHU3alIHs:

- CaMOCTOSITEIILHO OCYIIECTBIISATh
MO3HABATENIbHYIO JIEATENbHOCTh, BBISBIIATD
poOJIEMBI, CTaBUTH
u ¢dopMynupoBaTh COOCTBEHHBIC 3aJaud
B 00pa3oBaTelbHOW  JEATEIBHOCTH U
JKU3HEHHBIX CHUTYallUsX; CaMOCTOSITENIBHO
COCTaBIISITh IUTAH PEIICHUS MPOOJIEMBI C
YU4ETOM HUMEIOILIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH

U TPEINOuTeHHUl; /aBaTh OICHKY HOBBIM

PE3YIBTAThI JOJIDKHBI

CUTYaITUSIM;
0) CaMOKOHTPOJIb:
UCIIONIb30BaTh  MPUEMBl  PeIICKCUU IS

OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHMUA,
- YMCTh OLCHUBATHL PUCKHU H CBOCBPCMCHHO
IMPUHHUMATDL PCHICHUSA 110 UX CHUIKCHUIO,

B) SMOIMOHAILHEIN HHTEJIICKT,
Mpenoararoui chOpMUPOBAHHOCTH:
BHYTPEHHEH  MOTHMBAIlMU,  BKIIOYAIOIIEH
CTPEMIIEHHE K JIOCTHUKEHUIO LIENU U YCIIEXY,
OIITHMH3M, WHUIIMATUBHOCTb, yMeHUe
JIECTBOBATH, HCXO0J1s
13 CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKIIOYAONIEH CIOCOOHOCTH
IMOHUMATh SMOIOHAIIFHOE COCTOSIHHE
JIPYTHUX, YYHUTHIBATH

€ro MpU OCYILECTBIEHUH KOMMYHHKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO u
COIIEPEKHMBAHHUIO;

CTpPOUTH TpapuKH U3YYEHHBIX (DYHKIUH, HCIONB30BaTh TpaQuKu MHpU
H3y4YEHUHU MPOLECCOB U 3aBUCUMOCTEH, NPU PELICHUU 3a7ad U3 IPYrux
y4eOHBIX MTPEIMETOB U 33/1a4 U3 PealibHOM )KU3HU; BEIpAXKaTh hopMynamu
3aBUCUMOCTHU MEXY BEIINYNHAMU;

[TP66. YMenue pemath TEKCTOBBIE 3a1a91 Pa3HbIX THIIOB (B TOM YHCIIC Ha
IIPOLIEHTHI, JOJIU U YacTH, Ha JABW)KEHUE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a7a4i U3 00JacTH YIpaBJIeHUs JTUYHBIMU U CEMEHHBIMU
(uHAHCAMU); COCTABJIATH BBIPAKEHHS, ypaBHEHHS, HEPAaBEHCTBA M HUX
CUCTEMBI 1O YCJIOBHMIO 3a/aud, HCCIEAOBATh IOJYYEHHOE PEILICHUE M
OLIEHUBATh MPABJIONIOI00HOCTh PE3YIIbTATOB;

[IPG7. YmeHue omepupoBaTh MOHITUSIMH: CpeaHEE apuMeTHUEcKoe,
MeaMaHa, HauOoJiplllee M HAaUMEHbIEE 3HAUYEHUs, pa3Max, AUCIEPCHs,
CTaH/IapTHOE OTKJIOHEHHWE YHCJIOBOTO Ha0opa; YMEHHE W3BJICKaTh,
UHTEPIPETHPOBATh WH(POPMALNIO, MPEACTABICHHYI0 B TaOmUIax, Ha
auarpammax, rpadukax, OTpaXkaroulyto CBONCTBA pealbHBIX MPOIIECCOB U
SIBJICHHIA; TIPEICTABIIATH HHPOPMALIUIO C MTOMOIIBIO Ta0JIUI] U AUArpaMM;
UCCJIEI0BATh CTATUCTHUYECKUE JAHHBIC, B TOM YHCJIE C NPUMEHEHHEM
rpaduyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

I1P68. YMeHue oneprpoBaTh MOHATHIMMU: CIIy4ailHbIN ONBIT U CllyyaiiHOe
COOBITHE, BEpPOSTHOCTh CIy4yallHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSTHOCTh C HCIOJb30BAHUEM TIpaUUECKHMX METOAOB; HMPUMEHSThH
(GopMyIIbl  CHOXEHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE
(dakTel U GOpMyNBl TMPH pPEIICHWH 3ajad; OLIEHUBATh BEPOATHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4YaliHBIMHU BEIMUMHAMH; YMEHUE PUBOAUTH IPUMEPHI MPOSIBICHHUS
3aKOHA 00JIBIINX qucen B IIPUPOJTHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. Ymenue BbIOMpaTh MOAXOJAIIMN  H3YYEHHBIH  METOJ
JUIsL  pelleHus 3aJadyd, pacro3HaBaTb MaTeMaTHueckue  (aKThbl

U MaTeMaTH4eCKHEe MOJIENIN B MMPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX, B
HCKYCCTBE; YMEHHE NPUBOJUTH MPUMEPHl MATEMATHYECKUX OTKPBITHUI
POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH
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- COLMAJBbHBIX HABBIKOB, BKJIIOYAIOIIUX
CIIOCOOHOCTh  BBICTPAWBaTh OTHOIICHUS C
JIPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBIATH
MHTEPEC U pa3penaTh KOHQIUKTHI

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATh
u paboTtatb B
KOJJIGKTHBE

U KOMaHie

JIn4HOCTHBIE PEe3yNbTaThl AOJKHBI OTPaXaTh
B 4YacTU: LEHHOCTH HAyYHOTO TIO3HAHHUS:
OCO3HaHHE IEHHOCTH HAYyYHO! JIeATEIbHOCTH,
TOTOBHOCTh OCYHIECTBJISTh HPOCKTHYIO U
HCCJIEIOBATEIbCKYIO JIESITEIbHOCTD
WHIWBUIYAILHO U B TPYIITIE
MeTtanpeaMeTHbIE  pe3yNbTaTh
OTpakaTh:

OBnanenue YHHUBEpCATbHBIMU
KOMMYHHKATHBHBIMU JICHCTBHSIMHU:

0) coBMeCTHas e TEIIbHOCTD:

- MOHMMAaTh M HCIIOJB30BAaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IIPUHUMATh LEIn COBMECTHOM
NEeSITEIbHOCTH, OpraHHU30BHIBAThH u
KOOPJIWHUPOBATH JecTBUS o ee
JTOCTHIKEHHUIO: COCTaBIIATh IIJIaH JICHCTBUH,
pacnpeneniarb poJii C Y4EeTOM MHEHUH
YYaCTHHUKOB o0cyx1aTh pe3ynbTaThl
COBMECTHOM paboThI;

Ognanenue YHHUBEpCaTbHBIMU
PETYISITHBHBIMU JICHCTBHSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- TPUHUAMATh MOTHBBI M apTyYMEHTBI JIPYTHX
Jaroaen npu aHaim3e pE3yIbTaTOB
NeSITeTTbHOCTH;

- MPU3HABAaTh CBOE MPABO U MPaBO JIPYTHX
JoIen

Ha OIINOKH;

JOJIDKHBI

[IP67. Ymenue omepupoBaTh HMOHATHSAMHU: CpeIHEE apu(PpMETHUYECKOE,
MeauaHa, HauOoJIbllee M HAaUMEHbIIEE 3HAYEHHUs, pa3Max, AUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHHWE 4YMCIOBOrO HaOoOpa; yMEHHE W3BIEKaTh,
MHTEPIPETHPOBAaTh HMH(GOPMALNIO, TMPEICTABICHHYI0 B TaOmUIax, Ha
Jauarpammax, rpadukax, OTpakarollyto CBOWCTBA pealIbHbIX IPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATH HHPOPMALIUIO C MTOMOIIBIO Ta0JIUI] U AMarpaMM;
UCCIIEIOBATh CTaTUCTHUYECKHUE JAHHBIE, B TOM 4YHCIE C NPUMEHEHHEM
rpaduyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

I1P68. YMeHue oneprpoBaTh MOHATHIMMU: CIIy4ailHbIN ONBIT U CllyyaiiHOe
COOBITHE, BEPOSITHOCTh CIy4yallHOrO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C HCIOJb30BAHUEM TpaUUECKUX METOAOB; MPUMEHATh
(GopMyJBl CIOKEHUST W YMHOXCHHS BEpPOSTHOCTEH, KOMOWHATOPHBIC
¢dakTel ¥ (GopMyJdbl NPH PELUIEHUH 3a/1a4; OLIEHUBATb BEPOSTHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIIYYalHBIMU BEIMYMHAMH; YMECHUE
HPUBOJIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMenue BeIOUpaTh NOIXOAALINNA U3YUEHHBIH METOJT IS PEIIeHUS
3a/1a4H, pacro3HaBaTh MaTeMaTHYECKUE (bakTbI
U MaTeMaTHYECKUE MOJIENIU B MIPUPOTHBIX M OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHME NPHUBOJIUTH MPUMEPHl MATEMATHYECKUX OTKPBITUI
POCCHUICKON U MUPOBOW MaT€MaTUYECKOU HAyKU
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- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHpP C
HO3HLIUU IPYTOTo YeJI0BEKa

OK 05. OcymiecTBisTh

YCTHYIO H
MUCEMEHHYIO
KOMMYHHUKAITHIO

Ha TOCYIapCTBEHHOM
SI3BIKE Poccuiickoit
denepauun

c y4eToM
oco0eHHOCTEH
COLIMAILHOTO u
KYJIBTYPHOTO
KOHTEKCTa

JlnyHOCTHBIE PE3yNbTATHI JOJDKHBI OTPAKaTh
B YACTH: 3CTCTUYCCKOTO BOCIIMTAHUS:

- ICTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUas
ACTETUKY OBITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTHh BOCHPHHHMATH Pa3IHYHBIC
BUJbl HMCKYCCTBA, TPAAUIMH U TBOPUYECTBO
CBOEr0 M JPYruX HApOJOB, OUIYIIATh
SMOIMOHAIBHOE BO3/ICHCTBUE UCKYCCTBA,

MeranpenMeTHple  pe3yibTaThl  JOJDKHBI
OTpaXxarTh:
OBnanenue YHUBEpCAIbHBIMU

KOMMYHHUKATHBHBIMH JICHCTBUSMU:

a) 00IIEeHHE: - OCYIIECTBIATH KOMMYHHKAIIUN
BO Bcex c(hepax KU3HHU;

- pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA
oOlIeHMs], MOHUMATh 3HAYEHUE COIUATbHBIX

3HAKOB, pacro3HaBaTh MIPENNOCHIIKU
KOH(QIMKTHBIX ~ CHUTyallU W cMsAr4yaTh
KOH()JIMKTHI;

- Pa3BCPHYTO U JIOTHUYHO U3JIaraTb CBOKO TOYKY
3pC€HUS C UCTIOJIB30BAHNEM SA3BIKOBBIX CPEACTB

[1P61. BrnaneHwe MeTomamMH JIOKa3aTeNbCTB, ANTOPUTMAMH pEIICHUS
3a1a4; yMeHue (popMyaupoBaTh OIpPECIICHHUs, AKCUOMBl U TEOPEMBI,
MIPUMEHSTH UX, IPOBOJAUTH JI0Ka3aTEIbHBIE PACCYXKACHUS B XO/I€ PELICHUS
3az1ay;

[1P68. YMenue oneprpoBaTh MOHATHIMHU: CIyYaitHBIN ONBIT U CITy4aitHOE
COOBITHE, BEPOATHOCTb CIIYy4allHOTO COOBITHS; YMEHHME BBIUYUCIATH
BEPOSATHOCTh C HCIOJIB30BAaHMEM TIpapUUecKuX METOJOB; INPHUMEHSTh
(GopMysbl CIOXKEHUS U YMHOXEHHS BEpPOSTHOCTEH, KOMOWHATOPHBIE
¢dakTel ¥ (GOpMYJIBI NPH PEUICHUH 3a/a4y; OLICHUBATH BEPOSTHOCTH

pCajIbHBbIX CO6LITHﬁ; 3HAaKOMCTBO
(¢10) CJIy‘IElfIHI:IMPI BCJIMYMHAMU, YMCHHUEC IPUBOANUTDE IIPUMEPLI IPOABIICHUA
3aKOHa OOIBIINX YHUCCII B IMPpUPOIHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[1P69. YMmeHnue onepupoBaTh HMOHATHUSAMM: TOYKA, MpsAMasi, MIOCKOCTb,
IIPOCTPAHCTBO, JABYIPAHHBIM  Yroj, CKPEIIMBAIOLIUECS  IPSMBIE,
11apaJuIeIbHOCTh u NEPIEHIUKYIIPHOCTD IPSIMBIX
U IUIOCKOCTEH, Yrojll MEXAy MNpsAMBIMH, YroJ MEXAy HpsaMoi
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHHE OT TOYKH
J0 TUIOCKOCTH, PAaCCTOSIHUE MEXAY MNPSIMBIMH, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHUE WCIIOJIb30BaTh IIPU PEIICHUM 3a1a4y U3YYCHHBIC
(akThl M TEOPEMBI INIAHUMETPUN; YMEHHE OLICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIoILEro MUpa;

[IP610. VYmeHue omnepupoBaTh MOHSITUSIMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHMKa, KyO, Mmapajuiefenumnes, npusma, nupamuna, gurypa u
MMOBEPXHOCTh BpAIlleHUs, IWIUHJp, KOHYC, IIap, chepa, ceueHus Gpurypsl
BpallleHHs], IJIOCKOCTh, Kacaroliascs chepsl, IINHAPa, KOHYCa, IJI0IIAIh
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, IMIUHAPA, II0Uaab cepsl,
o0beM KyOa, MPSMOYTOJIBHOIO Mapajulesienuneaa, MupaMubl, TPU3MBI,
UWIMHIApa, KOHYyca, Ilapa; YyMEHHE H300pakaTb MHOTOTPaHHHUKHU
U [TOBEPXHOCTHU BpALICHUS, X CEYEHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB; YMEHHME paclO3HABaTh
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CUMMETPUIO B IPOCTPAHCTBE;
MHOTOI'paHHUKU;

[1P611 Ymenue ONepUpPOBATH MTOHATHUSIMH:: JIBUOKEHUE
B TPOCTPAHCTBE, MOAOOHBIE (UTYphl B IMPOCTPAHCTBE; HCIIOJIb30BATh
OTHOINICHHE TUIOIAJeH MoBepXHOCTEH U 00BEMOB NOIOOHBIX GUTYp HpU
pELIeHNH 3a/1a4;

[IP612. YMeHHe BBIYUCISTH T€OMETPHYCCKUE BEIMYMHBI (JIJTMHA, YTOJ,
Iom@aab, 00beM, IUIOUIA[b IOBEPXHOCTH), HCIOJB3YS HW3Y4YECHHBIE
(hopMyIIbI U METOJIBI;

[IPG13. VYmeHue omnepupoBaTh MOHATHUSAMHU: NPSIMOYTOJibHAs CUCTEMa
KOOpJIMHAT, KOOPJAMHATBI TOYKH, BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJISIpHOE TPOU3BEACHMUE, YrOJd MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpAa Ha YHUCJIO; HAXOAUTh C MOMOIIBIO HM3YyYEHHBIX
(GopMyT KOOpPIWHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOYKaMU;

[IPG14. VYmeHue BbIOMpaTh MNOAXOAAIIMN  MU3YYEHHBIH  METO
JUIS  pelleHus 3aJadyd, pacro3HaBaThb MaTeMaTHueckue  (aKThbl
U MaTeMaTHYeCKHUE MOJENIN B IPUPOIHBIX U OOLECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE, YMEHHE INPUBOIUTH NPUMEPHl MATEMaTUYECKUX OTKPBITHMA
POCCHIICKOM U MUPOBOI MaTEMAaTHYE€CKON HAYKH

YMCHHUE pPacCIIO3HaBaTh IIPaBHUJILHBIC

OK 06. IIposBusate

IpaXx/1aHCKO-
MaTPUOTHYECKYIO
MO3UIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE
MIOBE/ICHNE

Ha OCHOBE
POCCUMCKHUX JyXOBHO-
HPAaBCTBCHHBIX
IICHHOCTEH, B TOM
quclie

C y4ETOM
rapMOoHH3allun

JIMYHOCTHBIE pPE3YyIbTAaThl JOJIKHBI OTpaXaTb
B 4aCTH:

- TpaKAAaHCKOro0 BOCHHUTAHHA: TIPUHATUC
TPAAUIUOHHBIX HallMOHAaJIbHBIX,
06H_IC‘ICJ'IOB6‘I€CKI/IX TYMAaHUCTHYCCKUX u

JEMOKPAaTUYECKUX LIEHHOCTEH;
-IaTPUOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY U MPUPOAHOMY
HACJIEUIO, TaMSITHUKAM, TPaJAULIUSIM HapOJ0B
Poccun, noctmxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;
MeranpenqmMeTHsle  pe3yiabTaThl  JOJDKHBI
orpaxarb: OBJlaJieHue YHUBEPCAIbHBIMU

I1P61. Brnanenue merojamMH J10Ka3aTeNbCTB, ANTOPUTMAMM pEIIEHUS
3az1ay; YMCHHE (dbopMynupoBaTh OIpeEIeHUs, AKCHOMBI
U TEOPEMBI, IPUMEHSTh UX, IPOBOANUTH JOKA3aTEIbHBIE PACCYKIECHUS B
XOJI€ pELICHMS 3a/1a4;

[1P64. VYmeHnue omepupoBaTh MOHATHAMHU: (QYHKLUS, HEIpepbIBHAS
(GyHKIUS, NPOM3BOAHAS, MEpPBOOOpa3Has, ONpEAENCHHBIH HHTErpa;
YMEHHUE HaXOJAUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMH, MCHOIb3YS
CIPaBOYHbIE MaTepUabl; UCCIEN0BATh B MPOCTEUIINX ClIydasx GyHKIUH
Ha MOHOTOHHOCTb, HaXOJUTb HauOoIbIINe
1 HauMEHbIIME 3HauYeHUs (QYHKIHMI; CTPOUTH rpa@UKd MHOTOUJIEHOB C
HCIIOJIb30BAHNUEM alapara MaTeMAaTUYECKOTO aHalINu3a; MPUMEHSThH
MIPOU3BOJIHYIO npu peleHnn 3a1a4
Ha  JIBWJKEHHUE;  peuarb  [pPaKkTUKO-OPHUEHTHPOBAHHBIE  3a/1auu
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MEXHALMOHAIBHBIX | PETYJIATHBHBIMU JEUCTBUAMMU: B) | Ha HauOoOJbIIME M HAMMEHBIIME 3HAYEHUS, HAa HAXOXJIEHHUE IIyTH,
U MEXPEIUTHO3HBIX | SMOLIMOHAIbHBIN UHTEIUIEKT, | CKOPOCTU U YCKOPEHMS;
OTHOIICHUH, npenonararoIuil copMUpPOBaHHOCTb! [1P66. YMeHue peraTh TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B TOM 4YMCIIE HAa
IIPUMEHSATH --CaMOCO3HAaHHs, BKJIIOYAIOLIETO CIIOCOOHOCTh | IMPOLIEHTHI, JOJIU U YacTH, Ha ABW)KEHUE, pabOTy, CTOUMOCTb TOBapoOB U
CTaHapThI IIOHUMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE, | YCIYT, HAJIOTH, 33/1a4M U3 00JIaCTH yIpaBJICHUs JIMYHBIMH M CEMEHHBIMU
AHTUKOPPYIIIMOHHOTO | BUAETh HAIPABICHHUS Pa3BUTUS COOCTBEHHOH | (puHAaHCAMM); COCTaBIATH BBIPAKECHUS, YpaBHEHHs, HEPAaBEHCTBA U HX
IIOBE/ICHUSA SMOLMOHAIBHON cepbl, ObITh YBEPEHHBIM B | CUCTEMBbI 10 YCJIOBUIO 33Ja4yM, UCCIEN0BaTh IOJYyYEHHOE pEIleHUE U
ceoe; OLIEHUBATh IIPABJONO00HOCTh PE3YIIbTATOB;
- CaMOpETyJINPOBAaHMS, Brtovaromiero | IIP67. YmeHue omepupoBaTh MOHATUAMHU: CpeJHEE apUPMETHUECKOE,
CaMOKOHTPOJIb, yMEHUe IPUHUMATh | MeAHaHa, HauOoJIblIee M HAaUMEHbIIEE 3HAUEHHUS, pa3Max, AUCIIEPCHUs,
OTBETCTBEHHOCTh 32  CBOE€  IIOBEJCHME, | CTAHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHe H3BJIEKaThb,
CIIOCOOHOCTh aJanTHUPOBATHCS K | MHTEpPIPETHPOBaTh WH(POPMALNIO, MPEACTABICHHYI0 B TaOmUIax, Ha
SMOLIMOHAIBHBIM M3MEHEHUSAM | Juarpammax, rpaukax, OTpa’karollylo CBOMCTBA peajbHbIX MIPOLECCOB U
U IMPOSBIATH THUOKOCTb, OBITH OTKPBITBIM | SIBIEHUM; NPEACTABIATh HHOOPMALIMIO C IOMOIIbIO TAOIUI] U JUarpamm;
HOBOMY; UCCIIEZIOBATH CTaTUCTUYECKUE JlaHHBIE, B TOM qucie
- BHYTPEHHEHl MOTHUBallMM, BKJIIOYAIOIIEH | C IPUMEHEHUEM IpapuuecKUX METOJ0B U 3JIEKTPOHHBIX CPE/CTB;
CTpeMJIEHUE K JOCTHKEHHIO Lenu u ycrexy, | [IP68. Ymenue omepupoBaTh MOHSATUSAMHU:  CIy4allHBIH  ONIBIT
ONTHUMU3M, WHULIAATUBHOCTb, yMEHHUE | U CIlydailHOE COOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS; yMEHHE
JIeICTBOBATS, UCXOs u3 CBOUX | BBIUHCIISATH BEPOSTHOCTb C MHCIOJb30BAaHHWEM TIpapUuUEcCKUX METOJIOB;
BO3MOKHOCTEN; NPUMEHATh  (OPMYJIbI  CIOXKEHHSI U YMHOXEHHUS BEpOSITHOCTEH,
- OMIATUH, BKIIOYAIOIIEH CIOCOOHOCTh | KOMOMHATOpHbIE (GakThl U (HOPMYJbl MPHU pEIIEHUH 3ajay; OLIEHUBAThH
IIOHUMATh SMOLMOHAIBHOE COCTOSIHME | BEPOATHOCTHU peanbHBIX COOBITHI; 3HAKOMCTBO
JIPYIUX, YYUTBIBATh €rO IPU OCYILUECTBICHUH | CO CIy4alHBIMU BEIIMYUHAMU; YMEHUE IPUBOAUTH IIPUMEPHI IIPOSBIICHUS
KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO | 3aKOHA 00JIBIINX qucell B MIPUPOIHBIX
U CONEPEKUBAHUIO; U OOILIECTBEHHBIX SIBICHUSX;
- COUMaJbHBIX HaBbIKOB, Bkatouatoumx | [IP614. VYmenue BbIOMpaTh NOAXONAIIMN  M3YYEHHBIH  METO
CIIOCOOHOCTh  BBICTpPAaWBaTh OTHOIIEHUS C | JUIsl pelleHus 3aJaudd, paclo3HaBaThb MaTeMaTHdecKue  (haKThbl
JPYTUMH  JIIOJbMH, 3a00THTHCS, MPOSBIATH | M MaTeMaTH4YeCKHe MOJETIH B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B
MHTEPEC U pa3peniatb KOHQINKTHI HCKYCCTBE; YMEHHE NPHUBOJIUTH MPUMEPHl MATEMATHYECKUX OTKPBITHI
POCCUICKON M MUPOBOM MaTeMAaTHYECKOW HAYKH
OK 07. | JIuuyHOCTHBIE pe3yibTaThl NOJKHBI oTpakaTh | [IPOl. Bnagenue meromamu J0Ka3aTenbCTB, AJITOPUTMAMHU  PELICHUS
ConelicTBOBaThH B YACTHU: HKOJIOTMYECKOTO BOCIIUTAHHUSA: 3a/1ay4; yMEHUue ¢dbopMynupoBaTh ONpeIeNIeHus, AKCHOMBI
COXPaHEHUIO - aKTUBHOE HEIpUsATUE JNEUCTBUN, | U TEOPEMBI, IPUMEHATh UX, IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B

OKpY>Kalolle Cpepl,

MIPUHOCSIIMX BPEJl OKPYKAIOIIEN CPENE;

XOJIe PEIICHHS 3a/1aY;
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pecypcocOepexeHHIO,
NPUMCHSITh  3HAHHS
00 W3MCHCHUU
KIIUMaTa, TPUHIUIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JICVCTBOBATh

B Ype3BhIYANHBIX
CUTYaIUAX

- YMCHHUC IIPOTrHO3HUPOBATH He6J'IaFOHpI/I$ITHBIe

DKOJIOTHYCCKHUE IIOCIICICTBHS
NPEAIPUHUMAEMBIX JIEHCTBUH,
npeaoTBpaniaTh ux;

- pacmipeHue  OmbITa  JICSITEIbHOCTH
HKOJIOTMYECKOM HAIIPaBICHHOCTH;
MeranpeaMeTHbIe  pe3yJabTaThl  JOJKHBI
oTpaxkaTh: OBllaJlecHue  yHHBEPCAIbHBIMU

yueOHBIMU MTO3HABATEIBHBIMU ICHCTBUSIMU:
0) 0a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUA:

- pa3palaThIBaTh IJIaH PEIIeHUs IPOOIEMBI C
YUYCTOM aHaJIn3da MMCIOIIUXCIA MATCPUAIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

- OCYIICCTBIIATH IEJICHANPABICHHBINA TIOMCK
MepeHoca CpeACcTB M CIOCOOOB JAEWCTBUA
B MIPO(ECCUOHAIBHYIO CPENY;

- yMETh [EPEHOCUTh 3HAHUS B
[I03HABATEJIbHYIO

u PaKTUYECKYIO obnactu
KU3ZHEJESATENIbHOCTH;

OBnanenue YHUBEPCATbHBIMU

PETYISTUBHBIMH JACHCTBUSMHU:

0) CaMOKOHTPOJIb:

- IaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCHTh
KOPPEKTUBBl B JEATEIBHOCTb, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM

[IP64. VYmenue omnepupoBaTh MOHATUAMH: (QYHKIUS, HEMpPephIBHAS
(GyHKIMSA, TPOU3BOJHAS, IEpBOOOpa3Has, OMPENEICHHBI HHTErpa;
YMEHHUE HaXOJAUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIMH, UCHOJIb3Ys
CIpaBOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEHUIINX CIIydasx (yHKIHH
Ha MOHOTOHHOCTb, HaXO/UTh HauOoJbLINE
Y HauMEHbIINE 3HAYeHUS (PYHKIUI; CTPOUTH TpaguKH MHOTOUIICHOB C
UCIOJIb30BaHUEM arlapara MaTeMaTHYeCKOro aHaliu3a; IPUMEHSThb
IIPOU3BOJIHYIO npu peleHnn 3aj1a4
Ha  JBIWJKEHHME;  pellaTh  I[PAKTUKO-OPHEHTUPOBAHHbIE  3a7aud
Ha HauOosblIME M HAaWMEHBbUIME 3HAYEHUs, Ha HAXOXKICHHUE IIyTH,
CKOpPOCTHU M YCKOPEHHS;

[1P65. Ymenue omnepupoBaTh MOHATUSAMHU: palHOHAIbHAS (QYHKIUS,
nokaszareiabHas (QyHKIMsS, cTeneHHas QyHKUus, Jorapudmuyeckas
(GyHKIWS, TPUTOHOMETpHUYECKHE QYHKINHU, 0OpaTHbIE (YHKIINH; YMEHHE
CTPOUTH TpapUKH H3Y4YEeHHBIX (DYHKIMH, MCIONb30BaTh rpaduku mpu
U3YYEHUHU TPOLIECCOB U 3aBUCUMOCTEH, MpU PEIICHUHU 3a/1ad U3 JPYrux
y4eOHBIX NIPEIMETOB U 33/1a4 U3 peaibHON KU3HU; BEIpaXXaTh (hopMyaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

[1P66. YMeHue peraTb TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBH)KEHUE, padoTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 O0JIACTH YIPABICHUS JTUYHBIMUA U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAXKEHUS, YPaBHEHMs, HEPABEHCTBA U MX
CHUCTEMBI IO YCIIOBHIO 33JlauM, UCCIIENOBaTh IMOIYYEHHOE DPELICHUE U
OLICHUBATh MPaBA0N0I00HOCTH PE3yJIbTATOB;

I1P68. VYmenue onepupoBaTb MOHATUSAMH:  CIydyallHBIH  OMBIT
U Ccily4ailHOe COOBITHE, BEPOATHOCTb CIyYaHOTO COOBITUS; YMEHHE
BBIYUCIISATh BEPOATHOCTb C HCIHOJIb30BaHUEM TIpaUUYEecCKUX METOOB;
OpUMEHATh  (OPMYJIBI  CIOKEHHsI M YMHOXEHMS BEpOATHOCTEH,
KOMOMHaTOpHbIE (DaKThl U (QOPMYJIBl MPU PEHICHUH 3ajay; OLEHUBATh
BEPOATHOCTH peabHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4YallHBIMU BeIMYMHAMH; YMEHUE IPUBOIUTH IPUMEPHI MPOSIBICHUS
3aKOHA O0JIBIINX qucen B MPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;
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[TP6Y9. YmMmenue omepupoBaTh MOHATHUSIMH: TOYKA, MPsSMasi, IJIOCKOCTD,
IIPOCTPAHCTBO,  JBYTPaHHBIA  Yroj, CKpEIIMBAIOIIMECS  MPSMBIE,
11apaJuIeIbHOCTD u NEPIECHIUKYIIPHOCTD IIPSIMBIX
U IUIOCKOCTEH, Yrojsl MexXAy MNpsAMbIMH, YroJl MEXAy IpsIMOi
U IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH
70 IUIOCKOCTH, PACCTOSIHUE MEXAy HpsIMBIMU, PACCTOSHHUE MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIB30BATh IIPU PEIICHUU 3aa4 U3y4EHHBIC
(aKkThl ¥ TEOPEMBI IUTAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY>KAIOILEro MUpa;

[IP610. VYmeHue onepupoBaTh MOHITUSIMHU: MHOIOIPAHHUK, CEUCHHE
MHOTOrpaHHMKa, KyO, mapajuiesenunes, npusma, nupamuaa, ¢urypa u
NIOBEPXHOCTH BPALICHUs, IUJIMHIIP, KOHYC, IIap, cdepa, cedeHus: Guryps
BpALIEHHUs, IUIOCKOCTh, Kacarolasics cepbl, HUINHIPA, KOHYCa, IUIOLa/lb
HOBEPXHOCTHU MMHUPaMU/IbL, IPU3MbI, KOHYCa, IUJIUHAPA, IUIoLIa1b cQepsl,
o0beM KyOa, IpSMOYTrOJIBHOIO Mapajulelenunesia, TupaMuibl, IPU3MBI,
WIMHIpA, KOHyca, IIapa; YMEHUE U300pakaTb MHOTOIPaHHUKU
Y TIOBEPXHOCTH BPALICHMSI, UX CEYEHMSI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB; YMEHHME pACIIO3HABATh
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IIPABUJILHBIC
MHOTOTpaHHUKU;

I1P611 YMenue OIIEpUpOBAThH IIOHATUSMH: JBHKCHUE
B IPOCTPAHCTBE, MOA0OHBIE (QUIYpbl B MPOCTPAHCTBE; HCIOIb30BATh
OTHOILIEHHE TIONIa/Iel MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (GUTYp TpU
pelIeHnH 3a/1ay;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHUE BEIUYMHBI (UIMHA, Yrod,
iou@aab, 00beM, IUIOUIa/[b IOBEPXHOCTH), HUCIONB3YS H3Y4YEHHBIE
(hopMyITBI U METO/IBI;

I1P613. YmeHue omepupoBaTh MOHATHSAMHU: HPSIMOYTOJIbHAs CHCTEMa
KOOpJIWHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa,
CKaJISIpHOE IPOM3BEACHME, YroJd MEXAY BEKTOpAaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YHCIIO; HAXOJIUTh C MOMOIIbI0 HM3yYEHHBIX
(GopMya KOOpPIMHATHI CEPEAMHBbI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOUKAMH;
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[IP614. VYmenue BbIOMpaTh MOAXOMAIIMN  M3YYCHHBIM  METOJ
JUISE  pelIeHus 3aJadd, pacro3HaBaTh MaTeMaTHYeCKue  (aKThI
Y MaTeMaTHYEeCKUE MOJCIIH B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHE MNPUBOJUTH MPUMEPhl MATEMATHUYECKUX OTKPBITHUI
POCCUICKOM U MUPOBOM MaTEMAaTUUYECKON HAYKH

IIK
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Buj yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 232

B T.4.

KOMOMHHMPOBaHHbBIE 3aHATUS 225

KOHTPOJIbHBIE pabOTHI 7

OcHOBHOe coiep:KaHue 198

IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/iep:KaHUe (Co/lep:KaHue 34

NMPHUKJIATHOT0 MOIYJIA)

IIpomeskyTouHasi aTTecTanus (3K3aMeH)




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U MPO(PecCHOHAIBLHO

HaumeHnoBanue pasaesio N O6bem | Popmupyembie
" Tem OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB | KOMIETEHIHH
MOAYJIb (IPY HAJITUYMH)
1 2 3 4
OcHoBHOe coaep:kaHue

Pa3nea 1. [loBTOpeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2

Henps n 3amaun marematuky | Llens u 3agaun MaTeMaTUKX MIPH OCBOCHUH CIIEIIMAILHOCTH. ba3oBbie 3HAaHUS U yMEHUS

npu OCBOEHUHM | IO MaTeMaTuke B MPOGECCHOHANBHONW U B MOBCEAHEBHOU AESITENbHOCTU. MHOXECTBO,

CIIELIUAIbHOCTH. orepaiuu Haja MHOecTBaMu. [luarpammsl Ditnnepa—Benna. Vcnonb30Banue TeopeTuko-

MHOXecTBa U JIOruKa MHOXXECTBEHHOI'O ammapara JJisi ONWCaHUsA peajbHbIX INPOLECCOB U SBICHUN B
npoeCCUOHATBHON JESTeIbHOCTH, IPH PpEIICHWH 3a7ad W3 JPYTUX JAUCHUIUINH.
Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO

Tema 1.2. Coneprxkanne y4eOHOro Marepuasia 2

Yucia v BBIYUCIICHUS Harypanbnuble u nensie uucna. [IpuzHaku aenuMocTu nenbix 4yucell. PanuoHanbHbIE OK 01,
grcia. OOBIKHOBEHHBIC U AECATUYHBIC JPOOH, MPOLIEHTHI, 0ECKOHEYHBIE IEPHOANYECKIE OK 02,
apoOu. ApudmeTnyeckue OIepalud ¢ PaLUMOHAIBHBIMHM YHCIAMHU, NPeoOpa3oBaHMs OK 03,
YUCTIOBBIX BBIpAKEHUHN. JleHCcTBUTENbHBIE YKMCcaa. PallMOHANbHBIE W HUpPPALUOHAIBHBIC OK 04,
yucia. ApudmMernueckue omnepanuu ¢ JAeWCTBUTENbHBIMU uuciaMu. [IpuOmmkéHHbIe OK 05,
BBIUHCIICHMS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN OK 06

Tema 1.3 Conepxanue yueOHOro MaTepuasa 4 OK 07

ToxnectBa u | ToxxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHMS. NK

TOXICCTBCHHBIC HepasenctBo, pemenne HepaBeHcTBa. Metoa uHTepBaioB. Pemenue neiabix U 1poOHO-

nMpeodpasoBaHus. palMOHAIBHBIX YPAaBHCHUH W HEpaBEHCTB. [IpHMEHEHHE ypaBHEHHMI M HEPaBEHCTB K

YpasHeHHA pELIEHUI0O MaTeMAaTHYEeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HayKu U peanbHOM

1 HEPABeHCTBA #13HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUM U HepaBeHCTB. CHUCTEMBI
JINHEMHBIX ypaBHEHUU. Pelienne nmpukiagHbIX 3a/1ad C MOMOUIBIO CHUCTEMBI JTMHEMHBIX
YpaBHEHUI

Tewma 1.4. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (CoAep:KaHHe NPHUKJIATHOIO 4

MO/LYJIst)
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[TponientHble  BbluMcneHus | [Ipumenenue npoGeil ¥ MPOLEHTOB Ui pelleHHs NMPUKIATHBIX 3a/a4 U3 Pa3IMYHBIX
B npoeCCHOHATIBHBIX | OTpaciiell 3HAaHWH M peaNbHOW KU3HHU. [IpUOMIKEHHBIE BBIYMCICHHSA, IpaBHIIA
3ajadax OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3ysbTaTa BbIYMCIEHUH. PasHble crnocoOb
BBIUUCIICHUS] TPOLEHTOB. [IpOIeHTHBIE BBHIYMCIECHUS B MPOPECCHOHAIBHBIX 3a/1adyax.
IIpuMmeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJad M 3a1ad U3
pa3nuyHbIX 001acTell HAYKH U PEATbHOM KU3HU
Tema 1.5. Coneprxkanue y4eOHOro MaTepuasia 2
IlocienoBaTenbHOCTH ITocnegoBaTenpHOCTH, CIIOCOOBI  3amaHUs  IIOCIIENOBATEIbHOCTEHl. MOHOTOHHEIE
Y IIPOTPECCUH [0CJIe10BaTeNbHOCTH. ApudMeTHueckass U reomerpuyeckas nporpeccud. beckoHnedHo
yObIBaromasi reomerpudeckas mporpeccus. Cymma OECKOHEYHO  YOBIBArOIIEH
reoMeTpuueckoil mnporpeccur. @opMysa CIOXKHBIX IpoueHToB. Mcmnosb3oBaHue
IIPOrPECCUU JJIsl PELICHHs] peaJIbHBIX 3a/1a4 MPUKJIAJHOTO0 XapakTepa
Tema 1.6. Copep:xanue yueOHOTo MaTepuana 4
®yHKIMU U rpaduKu Oynkus, criocoOsl 3ananus Gpynkuuu. ['papuk Gpynkumun. Bsanmuao odpatHbie GyHKIIH.
OO6nacth omnpeneseHus: U MHOXKecTBO 3HaueHui ¢pynkuuu. Hymu @ynkmun. Ipomexytku
3HAKONOCTOSAHCTBA. YETHBIC 1 HEUETHBIE YHKIIUU
KontpoJubHas padora no pasgeny 1. BxogHoil KOHTpoIb
Pa3nes 2. Ctenenn u kopuu. CTeneHHas, nokazareJbHas M Jjorapupmuyeckas pyHKumuu 42
Tema 2.1. Conepxanue yueOHOro MaTepuasa 4
ApudmeTnueckuit KopeHb Apudmernueckuii KopeHb HaTypanbHOH cremeHu. J[leiicTBus ¢ apudmMeTHuecKUMU
N—Oii CTENEHMU. KOpPHSIMHM N—OW CTEIICHH.
Tema 2.2 Conepxanue yueOHOro MaTepuasa 4 OK 01
Crenenu. CtangapTHas Crenens ¢ nensiM nokazatesneMm. CtanaaptHas (Gopma 3anucu JeHCTBUTEIBLHOTO YHCIIA. OK 02’
dopma 3anucu Hcnonb3oBanue noaxofsmeil (GpopMbl 3amucu J€HCTBUTENBHBIX YUCEN JUIS PELIeHUs OK 03’
JIEHCTBUTEIILHOTO YUCIIa MPaKTUYECKUX 3a/1a4 U MpeJICTaBIeHUs JaHHbIX. CTeNeHb C palliOHATbHBIM IIOKa3aTEJIEM. OK 0 5’
CpoiictBa crenenu. IlpeoOpa3oBaHue BbIpaXKEHHUH, COAEP)KAIIMX CTENEHU C OK 0 6,
panuoHaJILHBEIM IOKA3aTeJIEM OK 07’
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2 K
CrenenHast QyHKIIHS CrenenHast pyHKIMS C HaTypaJbHBIM U IIeJIbIM TMoKazareneMm. E€ cBoiicTBa u rpadux.
CBoiicTBa U rpaduK KOpHS N-0i CTeNeHn
Tewma 2.4. Uppanmonansasie | Comeprxanne yaeOHOTO MaTepuaia 6
YpaBHEHHs U HEPABEHCTBA | Pemenue nppalvoHaJIbHBIX YPaBHEHUN U HEPABEHCTB
Copep:xanne yueOHOTo MaTepuana 6
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Tema 2.5. IlokaszarenbHble
YpaBHEHUSI U HEPABEHCTBA

IlokazaTennHBIC YpaBHCHHUA U HEPAaBECHCTBA

Tewma 2.6. Coneprxkanue y4eOHOro MaTepurasa 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HaTypajibHble Jjorapudmel. IIpeobpasoBanue
norapudmoB BBIPXEHUI, COIepIKALUX JIOTapr(Mbl
Tema 2.7. IlokasarenpHas | Comep:kaHue yaeOHOTo MaTepuaa 8
u norapupmuueckas | [TokasarenpHas u  jorapupmuyeckas (QyHKIMH, HX CBOHCTBA ©  IpadHKu.
dbyHKIIH, ypaBHeHus, | Jlorapudmuyeckie ypaBHEHHs U HEpaBEHCTBA
HEPAaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe IPHUKJIAJTHOIO 4
Jlorapudms! B mpupoe MO/LYJIs1)
U TEXHHKE [Tpumenenne norapudma. Mcropus pazsutust mareMaTnku. Jlorapudmudeckas crnimpaib
B npupoje. Ee matemarnueckue cpoiictBa. Mcnonb3oBanue rpadukoB (QYHKIMMA AJs
HCCIIEIOBaHMS MPOIIECCOB U 3aBUCHMOCTEH, KOTOPBIE BOZHUKAIOT PU PELLICHUU 3aja4 U3
pa3IMYHbBIX 00JaCTel HAyKH U pealIbHOM JKU3HH
Tema 2.9. Copep:xanue yueOHOro MaTepuana 2
[IpuMeHeHne ypaBHEHUN, Hcnonp3oBanue rpadukoB (YHKIUN Ui pEIICHHWs YpaBHEHUH W JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeneHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1ay U
K PEILIEHUIO 3314 3aJ1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanibHON KU3HU
KonTtpoJsabsHas padora 1o pasaeiy 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAnHATHI M BeKTOPHI B IPOCTPAHCTBE 30
Tewma 3.1. Copep:xanne yueOHOTo MaTepuana 4
Ilosropenue mnanuMerpuu. | OcHoBHBIE (GUTYpBI, (GaKTBI W TeopeMbl IuTaHUMeTpuu. OCHOBHBIC TOHSTHS
OcHoBHbIE NOHATHSA | cTepeoMeTpur.  Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. [loHstne 00 OK 01,
CTEepEeOMETpUN aKCHOMAaTUYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 OK 02,
HUX OK 03,
Tema 3.2. Copep:xaHue yueOHOro MaTepuaa 6 OK 05,
[Ipsimble u TUIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, MapaieIbHbIe U OK 07
B IIPOCTPAHCTBE. | CKpelMBaromuecs npsmMele. IlapamienbHOCTh NPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE: MK
IMapannenbHOCTE  NPSMBIX, | MapajuleTbHBIE  MpsIMBIE B TPOCTPAHCTBE, MAPAUICNIBHOCTE  TPEX  MPSAMBIX,
OpsAMOM ¥ IUIOCKOCTH, | TapaJUIEbHOCTh MPSIMOW M IJIOCKOCTH. YTIIBI C COHAIPABICHHBIMH CTOPOHAMH, YrOJ
IJIOCKOCTEMN MEXAy MNpsSMbIMH B mpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH: MapayjiesibHbIe
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IUIOCKOCTH, CBOMCTBA MapajlieNbHbIX IIockocTeil. [Ipocrelinine npocTpaHCTBEHHbBIE
(GUryphl Ha MIIOCKOCTH: TETPadp, KyO, mapajuiesenumes], HIOCTPOCHUE CeUCHHH

Tewma 3.3. Coneprxkanue y4eOHOro MaTepuasia 4

[lepneHIUKYISIPHOCTD [lepneHIUKYNSApHOCTh MPSAMOM M IUIOCKOCTU: IEPHEHIUKYISIPHBIE IpsAMbIE B

IPSIMBIX IIPOCTPAHCTBE, INPSAMBIE MapaulebHbIE W MEPIEHAMKYISPHbIE K IUIOCKOCTH, IPU3HAK

U IJIOCKOCTEH NEPIEHIUKYISIPHOCTH NPSAMOA U IUIOCKOCTH, T€OpeMa O IPSIMOM IEpIECHIUKYIIIPHOU
IIJIOCKOCTH

Tewma 3.4. Copepxanne yaeOHOro MaTepuana 4

VYTiel MeXAY IPSAMbIMU VYrasl B IPOCTPAHCTBE: Yrojd MeXIy HNpsSAMOM M IUIOCKOCTbIO, ABYI'PaHHBIH yrodi,

Y TUIOCKOCTSIMU JIMHEHHBIN yroJ1 IBYrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHbIE: PACCTOSHUE OT TOUKU
710 IJIOCKOCTH, PACCTOSTHUE OT IPSMOM J10 MIIOCKOCTH, IPOEKIHs (PUTyphl HA IIOCKOCTb.
[lepneHIUKYNSIPHOCTD MJIOCKOCTEN: MPU3HAK NEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TpEX NeprneHauKyIsIpax

Tema 3.5. Coneprxkanue y4eOHOro Marepuasia 4

Koopaunats! 1 BEKTOPBI Bexktop Ha miockoctu M B mpoctpaHcTBe. ClIOKEHHE U BBIYMTAHHE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXEHHE BeKTOpa Ha 4uciao. Pa3nokeHne BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuno napamienenunena. Pemenue 3agad, CBSI3aHHBIX C IPUMEHEHHUEM
IIpaBWI JEHCTBUI ¢ BekTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3amaun B KOOpAUHATaX. YTOJI MEXKIY BEKTOPaMHU.
CkansipHO€ TIpOM3BEACHHE BEKTOPOB. DBblunclieHHWE YIIoOB MEXAy MNPSMBIMH U
10cKOCTsIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH T'€OMETPUUECKHX 3a]1a4

Tema 3.6. IIpodeccnonanbHO OPHEHTHPOBAHHOE COlep:KaHMe (Coaep:KaHNe TPUKJIAJTHOIO 6

[IpsimMble U TUIOCKOCTH MOYJIs1)

B IIPAKTUYECKUX 3aJa4ax PacrnionoxeHne NpsMBIX U IMJIOCKOCTEH B OKpY)KaroleM MHUpe (IpUpojJe, UCKYCCTBE,
apXUTEKType, TEXHUKE). PenieHne npakTHKo-opueHTUPOBAHHBIX 3a7a4

Tema 3.7. Conepxanue yueOHOro MaTepuasa 2

Pemenue 3anau. [Ipsimeie Pemenue 3a1ay Ha HAXOKIEHNE N'€OMETPUUECKUX BEJTMYHH C UCIIOJIB30BaHUEM arrapara

U IUIOCKOCTH, KOOPJIUHATBI | BEKTOPHOM anreOpsbl

U BEKTOP KounrpoJsbHas padora 1o pazueny 3

Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuieckue GyHKINHU 26

Tema 4.1. ‘ Conepxanue yueOHOro MaTepuasa 6
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OCHOBEI TPUTOHOMCTPHUH

CuHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC

YHCJIOBOTO  apryMeHTa. TpuroHomerpudeckas  OKpPYKHOCTb, oTpeiesieHue
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMeHTa

Tema  4.2. Ocnosable | Conepxanue yaeOHOTO MaTepralia 6

TPUTOHOMETPHYECKHE [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE

TOX/IECTBA (hopMyITbI

Tema 4.3. Coneprxkanue y4eOHOro MaTepuasia 4

Tpuronomerpuueckue Oynkius. lepuognueckue ¢pynkuuu. Tpuronomerpuueckue (yHKIHNU, UX CBOICTBA U

(GyHKLIMH, HMX CBOWCTBa M | rpaduku

rpaduKu

Tema 4.4. Copep:xanue yueOHOro MaTepuana 6 OK 01,

Tpuronomerpuueckue Pemenne  TpuroHomerpuueckux — ypaBHeHMi.  IIpuMepel  TPUTOHOMETPHUYECKHUX OK 02,

YPaBHEHHUS U HEPABEHCTBA | HEPABCHCTB OK 03,

Tema 4.5. IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAEPKAHME (COdepKaHUe NPHUKJIATHOTO 2 OK 04,

Hcnons3oBanue MOJTYJIst) OK 05,

TPUTOHOMETPUHU [IpoBeneHue MpakTUYECKUX pacyeToB o (opMmysiaMm TpuroHoMmeTpuu. Vcnosnab3zoBaHue OK 06,

B IIpO(eCCUOHANIBHOM cepe | rpaduKoB QYHKIUI I HCCIIETOBAHKS ITPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIC BO3HUKAIOT IIK...
MIPY PEIICHUH 3a]]a4 U3 IPYTUX y4eOHBIX NUCHUIUIMH U PeabHOM KU3HU

Tema 4.6. Coneprkanne ydeOHOro MaTtepuasia 2

Pemenune 3a1a4 | TpuroHoMeTpudeckue (PyHKINHU, TOXKJIECTBA U YPABHEHUS

TPUTOHOMETPUU KourpoJabsnas padora no pazneny 4

Pa3nes S. MHOrOrpaHHHUKH U Tes1a BPALCHHUS 34

Tewma 5.1. Coneprxkanne y4eOHOro Matepuasia 8

MHororpaHHUKH [loHATHE MHOTOTpaHHHWKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE | OK 01
HEBBINYKJIbIE MHOT'OT'PaHHUKH; pa3BEPTKA MHOTorpaHHuKa. [Ipu3ma: n-yroapHas npusma; OK 02’
TpaHH W OCHOBAHHS TPHU3MBI; NpsMas W HAKIOHHAs NpPU3MbI; OOKOBas W TMOJHAS OK 0 5’
MOBEPXHOCTh MNpu3Mbl. [lapamenenunen, NpsMOYrojbHBIA MNapaiesienune] U ero OK 0 6,
cBoiicTBa. [Tupamuma: n-yroapHasi TupaMuia, TPaHA ¥ OCHOBAHKE MTUPAMHUIBI, OOKOBas U OK 07
MOJIHAsl MOBEPXHOCTh MUPAMUbI; MpaBHIIbHAs M yCEeYEHHAs NHpamMHla. DJIEMEHTHI K
OPU3MBI ¥ TTUPAMH/IbI. BBIUMCICHHE 3JIEMEHTOB MHOTOTPaHHHUKOB: pEOpa, JUaroHau,
yTJIBI

Tema 5.2. Coneprxanne y4eOHOTo MaTepuasa 6
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[IpaBuibHBIE
MHOTOTPaHHUKH.

[Tnomane MOBEPXHOCTHU
MHOTOI'PAaHHUKOB

[IpaBunbHbIE MHOTOIPAHHUKH: MOHATHE NPABWIBHOTO MHOTOIPDAHHMKA; IPABUJIbHAA
Mpr3Ma U MpaBWIbHAS MUPAMUIA; MPABUIIbHAS TPEYTOJbHAs NMUPAMKUIA U MPABUIbHBIN
Terpasap; Ky0. [Ipencrapnenue o npaBUIbHBIX MHOTOTPAHHHUKAX: OKTa3p, JOJAEKAdAp U
ukocadp u np. CeueHust mpusaMbl U nupamuabl. [Lnomans GOKOBOM MOBEPXHOCTU U
MOJIHOM TMOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAAL OCHOBAHUM, TeopemMa O OOKOBOIA
MOBEPXHOCTH NPsIMOK Tpu3Mbl. [Lmomans OOKOBOM MOBEPXHOCTH H IMOBEPXHOCTHU
MPaBWIbHON MNHUPaMUJbL, TEOpeMa O IUIOMAAu OOKOBOM IOBEPXHOCTH YCEUEHHOM
MMHPAMUIBI

Tema 5.3.
Tena BpameHnus

Copep:xanue yueOHOro MaTepuana

[unmuaapudeckass TOBEPXHOCTh, 00pa3yrolIHe IMIMHAPUYECKON MOBEPXHOCTH, OChH
UWIMHIPUYECKON moBepxHOCTU. LlunuHap: ocHOBaHUST U OOKOBask MOBEPXHOCTH,
oOpa3yroomiass W OChb, IUIOMIaahr OOKOBOW ¥ TIOJHOW TOBEpXHOCTH. KoHMUYeckas
MIOBEPXHOCTh, O0pa3yrollie KOHHYECKON MOBEPXHOCTH, OChb W BEpIIMHA KOHMYECKOM
noBepxHocTd. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yronias U 0Ch, IUI0maab OOKOBOH U
MIOJIHOM MOBEPXHOCTHU. Y CEUE€HHBII KOHYC: 00pa3yroIire U BbICOTa, OCHOBAHUS U OOKOBast
noBepxHOCTh. Cdepa U map: UeHTp, paanuyc, TuaMeTp, TUIOMIAlb MOBEPXHOCTH C(HEpHI.
Bzaumnoe pacmnonoxenue cdepbl M IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe,
wiomaas cepsl. 3o0paskeHre Ten BpalleHUs: Ha IUIOCKOCTH. Pa3BépTka muwmHapa u
KOHYcCa

Tema 5.4.
O0BeMBI u IUIOIA AN
IIOBEPXHOCTEN TEI

Coneprkanne y4eOHOro Matepuasia

[Tonstre 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOICTBA 00bEMOB Tel. Teopema
00 00BEME NPSAMOYTOJIBHOTO MapaljiesienuIea U ClIeICTBUS U3 He€. 00beM NMUpaMUbl U
npu3Mbl. O0BEM HuUNIMHApa, KoHyca. O0bEM mapa u miaomanb cepsl. [logo6HbIE Tena B
npoctpancTBe. COOTHOIIEHUSI MKy TUTOLIAASMHU MMOBEPXHOCTEH, 00BEMaMU MOJ00HBIX
ten. CedeHus nuauHApa (MapajielbHO U TEPIEHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapannenbHOE OCHOBAaHUIO M TMPOXOASIIEE Yepe3 BEpIIMHY), CEUeHHus Iapa.
MHororpaHHuK, ONUCaHHBIA OKOJIO cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK WU B
TEJIO BPAIllCHUS

Tema 5.5.

JIBrm>keHre B MPOCTPAHCTRBE.
Ceuennst ¥W KOMOWHAIIUHU
IIPOCTPAHCTBEHHBIX (QUTYD

B npodeccCHoHaATBHBIX
3a7a4ax

IIpodeccnonaibHO OpPHEHTHMPOBAHHOE CcoO/AepKaHMe (CoAep:KaHUe MPHUKJIATHOIO

MO/1YJIfA)
CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DOneMeHThl ~ CUMMETPUM B THPAMHAAX,  [apajuiefienuIenax,  MpaBUIbHBIX

MHororpanHukax. CAMMETpHs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY, B TPO(ECCHH.
Hcnons30BaHKe NBMKEHUI B MPOCTPAHCTBE NPU penieHuu 3anad. Iloctpoenne cedyennii
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MHOI'OI'paHHUKOB M TECJI BpalllCHUA. MCTOI[ CJICIOB. KOM6I/IHaHI/I$[ TCJI BpalICHHUA U
MHOT'OI'paHHUKOB. Hcmonp30BaHue KOM6I/IHaI_II/II71 MHOT'OT'PaHHUKOB W TCJI BpPAIICHHUA B
IMPAKTUKO-OPHUCHTHUPOBAHHBIX 3aJadax

Tema 5.6. Copepxanne yaeOHOro MaTepuana 2
Pemenue 3a/1a4. | Beruncienue Benu4uH (IJIMHA, Yroj, 00beM, IJIOMAAb TOBEPXHOCTH) T€OMETPHUUECKHUX
MHuororpanHMkd M Tena | puryp, HUCHONB3yd HU3ydeHHble QopMmynsl u  MeToabl. llocTpoeHue ceyeHuid
BpallleHUs MHOT'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IJIOCKUX 4YepTexed u3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTpoabHas padora 1o pasueny 5
Pasnea 6. [IpousBoanas u nepBoodpasHas GyHKIun 50
Tema 6.1. Copep:xanue yueOHOro MaTepuana 2
MOHOTOHHOCTh u | [IpoMexyTk MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl ©W MHHUMYMBI (DYHKIUU.
IKCTPEMYMBI (Gyskuuy. | Haubospiiee 1 HAaNMEHbIIIeE 3HAYCHUE (DYHKI[HMH Ha TIPOMEKYTKE
Touku 3KCTpEMyMa
Tema 6.2. Coneprxkanue y4eOHOro Marepuasia 6
ITonarue  HenpepriBHOCTH | HempepsiBHbIE QyHKIMH. MeTO MHTEPBAJIOB sl pEIICHNUS HEPABEHCTB
(GyHKIMH. Meron
MHTEPBAJIOB
Tewma 6.3. Coneprxkanne y4eOHOro Marepuasia 10
[IpousBoaHasi. [IpousBonnas ¢yHkuuu. I['eomerpuueckuil M (GU3NYECKUH CMBICT MPOU3BOTHOM. OK 01
I'eomerpuuecknii u | [IponsBonHble r1eMeHTapHbIX QyHKIUNA. DOpMyIIbl HaXOXKIACHHS TPOU3BOJHON CyMMBI, OK 02’
q)mnqecxm”lv CMBICII | TPOU3BEJICHUS U YACTHOTO (PYHKIIHI OK 03:
IPOU3BOJTHON OK 04
Tema 6.4. MonoronHocts | Conep:kaHue yueOHOro mMarepuasia 6 OK 07’
GyHKIINH. Touku | [IpumMeHeHne TPON3BOTHON K HCCIIEIOBAHUIO (PYHKITHIT HA MOHOTOHHOCTh U 9KCTPEMYMBI K. .
JKCTpEMyMa
Tema 6.5. Coneprkanne y4eOHOTo MaTepuania 6
HanGonsinee n Haumenpinee | HaxoxaeHne HauOOJBIIEr0 W HAUMEHBIIErO 3Ha4YeHHs (QYHKIUH Ha OTpe3Ke.
3HaueHus: QyHKIUU [IpumeneHne MPOU3BOMHON ISl HAXOXKJEHUS HAWIYYLIEro pPeUIeHHs] B MPUKIATHBIX
3ajavax, JAJIsl OnpeesieHusl CKOPOCTH Ipoliecca, 3aJaHHOTro GopMyInoil uian rpadhukom
IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAep:xkaHHe (CoAepKaHMe NPHUKJIIATHOIO 6

MOIYJIs1)
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Tema 6.6. Haxoxnenue
ONTUMAIBHOTO Pe3ybTaTa ¢
MTOMOIIBbIO TTPOU3BOTHOM

HpI/IKJ'IaI[HBIe 3agadyd, B TOM YHCIC COLHAIBHO-3KOHOMHUYECKOIO H (1)I/I3I/I‘ICCKOFO
XapaKkTepa, X pCIICHUC CPCACTBAMU MATCMATHYCCKOI'0 aHalin3a

Tema 6.7. Copepxanne yaeOHOro MaTepuana 6
[TepBooOpaznast pyHKIIUN [TepBooOpasnas. Tabnuia nepBooOpa3HbIX
Tema 6.8. Copepxanne yaeOHOro MaTepuana 6
[Tnomane KpuBOMMHEWHOW | IHTETpal, ero reoMeTpuyYecKhii W (U3UYeCKUi cMbIC. BblumciieHue HWHTErpaia 1o
Tparneuuy. ®opmyna | ¢popmyne Herorona-Jleitbuuma
Herorona — JleiiOuuma
Tewma 6.9. Coneprxkanne y4eOHOro Marepuasia 2
ITpumeHnenue npou3BoaHON | Perienue 3a1a4 Ha MpUMEHEHUE TPOU3BOTHON U MHTErpaia Jijisl BBIUMCICHUS (PU3NYECKUX
U 1IepBo00Opa3HOi PyHKUMU | BEIMYMH U ILIOIIACH
KourpoJabHnas padora no pazzueny 6
Pa3nen 7. Teopusi BeposITHOCTEH M CTATHCTHKA 32
Tema 7.1. Coneprxkanue yueOHOro Marepuasia 2
[IpencraBienue gaHHBIX [IpencraBieHne NaHHBIX C TOMOIIbIO Tabmul U nuarpamMM. Cpennee apudmeTHIecKoe,
U OIMCaTENbHAs CTATUCTHKA | MEAMaHa, HAauOOJbIIEe M HAaWMEHbIIEE 3HAYEHMsI, pa3Max, JAUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Tema 7.2. Coneprkanne y4eOHOro MaTepuania 6
CrnyuvaiiHble COOBITHSL. CryuvaiiHple SKCIIEpUMEHTHI (OIBITHI) U ClIydailHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
Omnepanun Hajx COOBITUAMH | (MCXO/bI). BeposTHOCTH CIIy4ailHOTO COOBITHSA. BJIHM30CTh 4YacTOTBI M BEPOSITHOCTH
coObITHil. CrydaiiHble ONBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHUSIMH.
BeposiTHOCTH COOBITHI B ONBITAX ¢ pABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.
Omnepanuu Haja COOBITUSAMMU: NepeceueHne, 00beIMHEHNE, IPOTUBONOJIOKHBIE COOBITHS. OK 01. OK 02
Huarpammbl Oitiepa. @opmyina CIOXKEHUS BEPOSTHOCTEH. YCIOBHAas BEPOSITHOCTB. OI& 03 ’
YMHOXeHUEe BeposATHOCTEN. [lepeBo ciywyaniHoro skcrnepumenta. dopmyna MomHOU OK 0 4’
BeposiTHOCTH. HezaBucumele coObITHS OK 06
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHHE (COoAepsKaHHe NPHKJIATHOIO 8 nK...
BepositHOCTB MO/1YJIfA)
B npodeccuoHanbHbIX | [lepBuunas 00pabOTKA CTATUCTUYECKHMX MAaHHBIX. | paduyeckoe UX MpeACTaBICHHE.
3aayax HaxoxneHne cpeqHuX XapaKTepHCTUK, HaOIMromaeMbIX MaHHBIX. OIEHKa BEpOSATHOCTH

COOBITHS B HpO(I)CCCHOH&JIBHOfI ACATCIIBHOCTH, PCIICHHUC HpO(I)CCCI/IOHaIIBHBIX 3aaa4 Ha
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BEPOSITHOCTh  COOBITHS, IPUMEHEHHE CTATHCTHYECKMX METOJOB Ul  PEIICHHUS
npoeCCHOHANBHBIX 3a]1a4

Tema 7.4. Coneprxkanue y4eOHOro MaTepuasia 4
OnemeHThl KOMOMHaTOpuku | KomOuHaTOpHOE mMpaBuiio ymHokenus. [lepectanoBku u haktopuan. Ynucio coueTaHuii.
Tpeyronsauk Ilackansa. ®opmyna bunoma HeroToHa
Tema 7.5. Copepxanne yaeOHOro MaTepuana 2
Cepun mnocnenoBaTenbHbIX | BHHApHBII Cy4aliHBIN OMBIT (MCIIBITAHKE), YCIIeX U Heynadya. He3aBuCHMBbIC NCTIBITAHHUS.
UCIIBITAaHUI Cepus He3aBUCUMBIX MCIBITAaHUI 0 nepBoro ycrexa. Cepusi He3aBUCUMBIX UCIBITaHUI
bepnynnu
Tewma 7.6. Coneprxkanue y4eOHOro Marepuasia 6
. Crnyuaiinass BenuuuHa. Pacmpenenenue BeposiTHOocTed. Jlmarpamma pacmpeerncHusl.
CnydaifHple BEJIMYMHBI U n . 5
pUMEpBI pacipeiesIeHUid, B TOM YHCIIEe, TEOMETPUYECKOE U OMHOMHAIIBHOE.
PaCTpEACICHIA. UucnoBble XapaKTEpPUCTUKU CIy4yallHBIX BEJIUYMH: MaTeMaTUYeCKOE OXKUIAHUE,
MaremaTrnuecKkoe 0KuJIaHue
. . JUCIIEpCUsl M CTaHAApTHOE OTKIOHeHue. [IpuMeppl NmpUMEHEHHs MaTeMaTUYECKOIO
CHTYHAUHON BETHHET OKUJaHMsI, B TOM YHCJIE B 33/1a4aX U3 IOBCEAHEBHOM XKU3HU. MaTeMaTHuecKoe 0'KUJaHNE
OMHApHOW clydyallHOW BENUYMHBL. MaTeMaTHuecKoe OKHMJaHHE CYMMBI CIIy4aiHbBIX
BEIMYMH. MaTeMaTHuecKOoe 0’KUIaHUE U TUCIIEPCUs FTEOMETPUUECKOr0 U ONHOMHAJIBHOTO
pacrnpeieeHuil
Tema 7.7. Coneprxkanne y4eOHOro Marepuasia 4
3akoH OonpmMX  4YHMCEN. | 3aKOH OOJBIIMX YHCEN U €ro posib B HayKe, MPUPOJE U 00mIecTBe. BrIOOpOUHBIH MeTOA
HenpepeiBable  ciydaiiHble | nccnenoBanuii. [IpuMepbl HEMPEPBIBHBIX CIyYalHBIX BeMW4HH. [IOHATHE O TUIOTHOCTH
BEIMYMHBI (pacnpeleNeHus) | pacnpeselieHns. 3aiauu, MPHUBOIIINE K HOPMaJbHOMY pachpenencHuto. [loHsaTHe 0
HopmansHnoe HOPMaJIbHOM paclpeeeHuu
pacnpeneneHue KonTtpouabHas pa6ora no temam pasnena /
IIpomexyTouHas arrecTauus (IK3aMeH)
Bcero: 232
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3. YcaoBus peaiu3anuy NporpaMMbl 0011e06pa3oBaTeIbHON THCIHILIMHbBI

3.1. s peanu3anuM MNPOrpaMMbl JUCHMIUIMHBI [OJIKHBI OBITH TMPeXyCMOTPEHbI
cJeyIolue crenuaabHble MOMEeIeHNS

Peanuzamusi mporpaMMbl IUCHUIUIMHBI TpeOyeT Hanuuus ydeOHOoro KaOuHeTa
MaTEeMaTUKH.
TexHuueckue cpeacTBa 00ydeHHUs:
- KOMILJIEKT YePTEKHOTO 000PYAOBAaHUS U MIPUCIIOCOOICHHIA ISl IIKOJIBHON TOCKH (TPEYTOJIbHUK,
TPAHCIIOPTUP, LIUPKYJIb, TUHEHKA);
- MOJIETU IS U3YUYCHHSI TeOMETPUIECKUX (PUTyp (4acTH EIOTO HAa KPYyre, TPUTOHOMETPUIECKHIA
KpYT, CTepEOMETpHUECKU Habop, HAOOPHI FTEOMETPHUUECKUX MOJIENel U GUryp ¢ pa3BepTKOii).
3.2. UuopmannoHHOe o0ecniedyeHre peaju3anuu NporpaMmbl

Jia peanu3zanuu MporpamMMmbl JUCHUIUIMHBI OMOIMOTEUHBIM (QoHJ 00pa3oBaTeIbHOM
OpraHu3ali UMEET MeYaTHbIC /WK JIEKTPOHHBIC YUeOHUKN U pa3paboTaHHBIE B KOMIUIEKTE C
HUMHU y4eOHble MOocoOus (IIpH HATUYMM), TOMYIICHHbIE K HCIOIb30BAHUIO MPU peaTn3aruu
00pa3oBaTeNLHBIX IPOTPAMM CPETHETO MPOPECCHOHATHLHOT0 00pa30BaHus, pealn3yeMbIX Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Ipn peanuszanuu nporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIb30BAHUE 3JIEKTPOHHBIX
00pa30BaTeNbHbIX  PECYpPCOB,  JOMYIIEHHBIX K  HCIOJB30BAHUIO IpU  peaau3aluu
00pa3oBaTeNbHBIX IPOrPaMM CPETHETO O0IIET0 00pa30BaHuUs.

PexoMeHnayemblie evyaTHbIE H3TAHHUSA 110 PeaJH3aANMU 0011e00Pa30BaATENLHOM N CIUIIIHHBI
1. OcHOBHBIE ITIEYAaTHBIE U3JaHUS

1. Matremaruka: yaeOnuk/ bammvakos M.U.- 2-e u3n., crep. - M: KHOPYC, 2019. (Cpennee
npodeCCHOHAIBHOE 00pa30BaHUE)

2. Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa u
Hadaya marematrndeckoro anananza. 10-11 kmacc. Anumos II.A., Koxsrua FO.M., TkaueBa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Martemaruka: anreOpa 1 Hadalia MaTeMaTUYECKOTO aHanu3a, reometpus. ['eomerpus. 10-
11 knacc. Atanacsia JI.C., byry3oB B.®., Kagomies C.b. u npyrue. - M: IIpocsemenue, 2022.
4. Martemaruka: anreOpa 1 Hayaa MaTeMaTUYECKOTO aHanu3a, reometpus. 10—11 kmacchl.

Anrebpa n Havaja MareMatudeckoro aHanusa. B 2 4. Yacte 1: YueOHuK 1715 ydamumxcs
o0Opa3oBaTenbHbIX opraHu3aiuii (6a3oBsiii ypoBeHs)/Mopakosuu A.I'., Cemenos [1.B.; Yacts 2.
3alauHMK AJ1s yJaluxcsi o0pa3oBaTeabHbIX oprann3anuii (6a3oBsiit ypoBeHb)/ Mopakosud A.T'.
u Apyrue; noa penakuuerd Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anredpa u Hauajaa MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa u
Hadaya Mmarematrndeckoro anananza. 10 xmacc. Hukonbckuii C.M., [TotanmoB M.K., Pemetnukos
H.H. n npyrue. - M: IIpocsemenne, 2021.

7. Martemaruka: anrebpa u Hayalla MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. Anredpa u
Hadayia MmaremMarudeckoro ananuza. 11 kimacc. Hukonbckuit C.M., [TotanmoB M.K., PemeTHukoB
H.H. u npyrue. - M: [Ipocsemenue, 2021.

8. Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHaiau3a, reomerpus. ['eomerpus.10-
11 xnacc. [Toropenos A.B. Matemaruka: anreOpa v Hadalia MaTeMaTHYECKOTO aHAIIK3a,
reoMerpus. ['eomerpust.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. MaremaTrka: anredpa 1 Hayaja MaTeMaTH4eCKOro aHainusa, reomerpus. ['eomerpus. 10
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenue, 2021.

10.  Maremaruka: anrebpa U Hauajla MaTeMaTHYECKOTO aHalu3a, reoMeTpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.

11.  Maremaruka: anreOpa u Hauajla MaTeMaTHYECKOTO aHanu3a, reomeTpus. 10 kiacc.
Bepuep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

12. Maremaruka: anrebpa 1 Hauaia MaTeMaTHYECKOTo aHalu3a, reomeTpus 11 kiacc.

Bepuep A.JL., Kapn A.Il. U3gatensctBo "[IpocBemienue".
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13.  Maremaruka: anreOpa ¥ Havajga MaTeMaTHYECKOTO aHaIKn3a, TeoMeTpusi. Anredpa u
HayaJla MaTeMaThuueckoro aHanusa (B 2 yactsax) (B 2 wactsx). 10-11 kmacc. Yacts 1: MopakoBuu
A.T'., Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noa penakiuein Mopakosuya Al
"MOLl MHEMO3HNHA".

14.  Marematuka: anrebpa 1 Hayaia MaTEMaTHYECKOI0 aHalln3a, reoMeTpus. Anredpa u
Hayayia Maremaruueckoro ananmsa. 10 kinacc. Mypasun I'.K., Mypasuna O.B. M3naTenscTBO
"[IpocBemienue".

15.  Marematuka: anrebpa u Hayaia MaTEMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hayaja MaremaTuyeckoro ananuza. 11 kmacc. Mypasun I'.K., Mypasuna O.B. U3narenscTBO
"ITpocBenienue".

16.  Marematuka: anredpa 1 Hayana MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus. 10
kiacc. CmupuoB B.A., Cmupnosa .M. "UznarensctBo "lIpocBemenue".

17.  Marematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHanusa, reometpus. ['eometpus. 11
kiacc. CmupHoB B.A., CmuproBa .M. U3natensctBo "[IpocBenienue".

18. Marematuka. 'eometpus. 10 knacc. Mepsnsak A.I'., Homuposckuii [[.A., ITonoHckuit
B.B., Axup M.C.; nox penakuueii [lononsckoro B.E. M3narenscto "l[Ipocsemienue".

19. Marematuka. 'eometpus. 11 knacc. Mepsnsak A.I'., Homuposckuii [[.A., [TonoHckuit
B.b., AAxup M.C.; nox penakuueii [lononsckoro B.E. "U3natensctBo "[IpocBemenue".

20.  MaremaTuka: anredpa U Hauajga MaTeMaTHYECKOrO aHAIM3a, reoMeTpus. Anredpa u
Hayayia Maremaruueckoro ananmsa. 10 kmacc. Bunenkun H. 4., MBames-Mycaros O.C.,
[MBapuodypn C.U. "MOLl MHEMO3UHA".

21.  Maremaruka: anreOpa U Hadajga MaTeMaTHIEeCKOro aHAIM3a, reoMeTpus. Anredpa u
Hayajla MareMatuueckoro ananusa. 11 knacc. Bunenkun H. 4., MiBames- Mycaros O.C.,
[IBapudypn C.1. "MOLl MHEMO3MHA

2. DNEeKTPOHHbBIE U3/IaHUS

1. Bcepoccuiickue nntepHer-onmummnuansl. - URL: https://online-olympiad.ru

/ (nata obpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

2. Enunas xoyutekius mudpoBbix o0pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (nata obpamenus: 08.07.2022). - Tekcr:

AIEKTPOHHBIMN.

3. WNudopmannonnas cucrema «ETuHOE OKHO TOCTyIa K 00pa30BaTeNIbHBIM pecypcam. -

URL: http://window.edu.ru/ (gara obpamenus: 02.07.2022). - TekcT: 2I€KTPOHHBIH.

4. Hayunas snexktponnas o6ubnuoreka (H3B). - URL: http://www.elibrary.ru (nara
obpamienus: 12.07.2022). - Tekct: 31EKTPOHHBIH.

5. OTkprIThIH KOIIEHK. Matemaruka. - URL: https://mathematics.ru /

(mata obpamenus: 08.06.2022). - TekcT: AMeKTPOHHBIM.

6. [MoBTopum maremaruky. - URL: http://www.mathteachers.narod.ru /

(mata obpamenus: 12.07.2022). - TekcT: 2IeKTPOHHBIN.

7. CripaBOYHUK 110 MaTEMaTHKE JIJIs1 IIKOJTBbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara o6pamenus: 12.07.2022). - Tekcrt:
ANEKTPOHHBIN.

8. Cpenusis Mmarematuyeckast uHTepHeT mkoia. - URL: http://www.bymath.net/ (nata
obpaienus: 12.07.2022). - TekcT: 3MeKTPOHHBIH.
9. ®enepanbHblii mopran «Poccuiickoe oOpazoBaHuey. -

URL: http://www.edu.ru/ (nara obpamienus: 02.07.2022). - TeKkCT: 3JI€KTPOHHBIH.
denepanbHblil EHTP HHPOpMaAIIMOHHO-00pa3oBaTesibHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata oopamenust: 01.07.2022). - TekcT: 3MeKTPOHHBII
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHON N CHUIITHHBI

KoHTposib M omeHka pe3yibTaTOB OCBOCHUS 0011e00pa30BaTeNbHON  IUCHUILIMHBI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThl, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLTNX U
npoecCHOHANBHBIX KOMIIETEHIIUN N0 pa3ziesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Oob6masi/mpodeccnoHabHasA Pazpen/Tema Tun OLICHOYHBIX
KOMIIEeTeHIHA MeponpusiTUs
OK O01. BsiOupate cmocoOwl | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
peleHus 3agau | 1.411-o/c, 1.5I1-0/c, 1.6. YcTHBII ompoc
npodeCCHOHAIBHON Temwr 2.1- 2.7, 2.8 II-o/c, | MaTemMaTH4YeCKU JTUKTAHT
JESITeIbHOCTH  MPUMEHUTENbHO | 2.9. IIpencraBieHue pe3yabTaTOB
K pa3JIMYHbIM KOHTEKCTaM Temwr 3.1 - 3.5, 3.6I1-o/c, | npakTHYecKux paboT
3.7. KonTponbras pabota
Temnr 4.1 - 4.4, 4.511-0/c, | Beimonnenue 3aJaHUI
4.6. IIPOMEXYTOUHOM aTTecTaluu
Temwr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-0/c, 5.6.
Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temer 7.1, 7.2, 7.3I1-0/c,
74-17.17.
OK 02. Ucnonw3oBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpPEMEHHBIE cpencTBa mowmcka, | 1.411-o/c, 1.511-o0/c, 1.6. YcTHBIH onpoc
aHanan3a u unTepnperanuu | Temsr 2.1- 2.7, 2.8 II-o/c, | Marematrn4ecKuii AUKTAHT
uHpopmanuu, 2.9. [IpeacraBnenue pe3ynbTaTOB
u uHpopmarmonnsie TexHnosoruu | Temur 3.1 - 3.5, 3.6I1-o/c, | mpakTHyeckux padboT
TUTSt BBITIOJTHEHUSI 3amaq | 3.7. Kontponbnas padota
npodeccuoHanbHOM Temsr 4.1 - 4.4, 4.511-0/c, | Bermonuenue 3aJJaHUN
NeSATeTbHOCTH 4.6. MIPOMEKYTOUHOM aTTeCTAIluU
Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-o/c, 5.6.
Temsr 6.1 - 6.5, 6.611-o/c,
6.7-6.9.
Temer 7.1, 7.2, 7.3I1-0/c,
74-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
u peann3oBbiBaTh cobctBeHHoe | 1.4I1-o/c, 1.511-0o/c, 1.6. VYcrHbli onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaTemaTrueckuii TUKTaHT
u JTUIHOCTHOE pasButue, | 2.9. [IpencraBnenue pe3ynbTaTOB
IPEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | npakTHUeckux padoT
JIeATeTLHOCTh 3.7. Kontponbnas padota
B mpogeccuonansHoii  cdepe, | Temsr 4.1 - 4.4, 4.511-0/c, | Beimonnenue 3a1aHUI
WCIIOJTh30BaTh 3Hanus | 4.6. MIPOMEKYTOUHOM aTTECTAIlUU
no ¢uHaHcoBoi rpamotHoctH | Temsr 6.1 - 6.5, 6.6I1-0/c,
B Pa3IUYHbIX KM3HEHHBIX | 6.7-6.9.
CUTYaIUIX Temer 7.1, 7.2, 7.3I1-0/c,
74-7.7
OK 04. OddextuBno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

B3aMMOJICMCTBOBaTh W pabOTaTh
B KOJUIEKTUBE U KOMaH/E

1.411-0/c, 1.511-o/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temer 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-0/c, 5.6.

YcTHBII onpoc
MaremaTuyecKui JUKTaHT
[IpencraBnenue pe3ynbTaToOB
NPAaKTUYECKUX paboT
KontponbHas padota
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Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.311-0/c,
74-7.7

Brimonnenue 3aJaHui
IIPOMEKYTOUHOM aTTECTALUU

OK 05. OcymuiecTBiasiTh YCTHYIO
U THUCBMEHHYI0O KOMMYHHKAIUIO

Ha  TOCYIapCTBEHHOM  sI3bIKE
Poccniickoit denepanuu
c y4eToM ocoOeHHoCTeH
COLUAJIBHOTO

N KYJIbTYPHOI'O KOHTCKCTA

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-0/c,

2.9.
Temnr 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temnr 4.1 - 4.4, 4.511-0/c,
4.6.

Temnr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-o0/c, 5.6

TectupoBanue

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
[IpencraBienue pe3ynbTaToB
MPAKTUYECKHUX paboT
KonrponsHas pabora
Brinmonnenue 3aJaHui
IIPOMEKYTOUHOM aTTECTAlUU

OK 06. IlposiBisATH TpaxaaHCKoO-

MaTPUOTHICCKYIO MTO3HIIMIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE
ITOBEJICHUE Ha OCHOBE
TPaJULIIHOHHBIX
O0IIEYEIIOBEYCCKUX  IIEHHOCTEH,
B TOM 4YHCIE C  Yy4eTOM
FapMOHI/I3aIII/II/I
MEKHAI[HOHAIbHBIX

U MEXKPEIUTHO3HBIX OTHOILICHU,
[IPUMEHSATH CTaHapThI
AHTHUKOPPYIIIMOHHOTO MTOBEICHUS

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-0/c,
2.9.

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temnr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-0/c, 5.6.

Temsr 7.1, 7.2, 7.311-0/c,
74-7.7

TectupoBanue

VYerHbli onpoc
MaremaTuueCKuil TUKTAHT
[IpencraBnenue pe3ynbTaToB
MPAKTHYECKHUX padoT
KonrponsHas pabora
Brinonnenune 3aJIaHUN
IIPOMEKYTOUYHOM aTTECTalluN

OK 07. CopeiictBoBath | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue
COXpaHEHHUIO okpyxatomeii | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHblit onpoc
cpensl, pecypcocoepexenuto, | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTtemaTHueckuii TUKTAaHT
MIPUMEHSATH 3Hanus | 2.9. [IpeacraBnenue pe3ynabTaTOB
00 U3MEHEHUHU knmuMmarta, | Temsr 3.1 - 3.5, 3.6I1-0/c, | mpakTHYeCKHUX paboT
MPUHIIMIIBI oepexximBoro | 3.7. KonTponbhas padota
MPOU3BOJACTBA, sbdextuBno | Temsr 5.1, 5.2, 5.3I1-o/c, | Beimonunenue 3aJaHUI
neiicTBoBaTh B upe3BblUaiiHbIX | 5,4, 5.511-0/c, 5.6. IIPOMEKYTOUHOM aTTECTAl[UU
CUTYalHSIX Temsr 6.1 - 6.5, 6.611-o/c,

6.7-6.9
IIK... IT-o/c
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