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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN NPOT'PAMMBI YUEBHOM
JAUCHUIIVIMHBI MATEMATHUKA

1.1. O6sa1acTh NPUMEHEHUs] IPOTPAMMbI

[Iporpamma  yuebHOro  mpenmera  «MaTemMaTHKa»  SIBISETCS  YacCThIO
o0mreo0pa3oBareabHOro 1KKIa o0pa3oBaTenbHOi nmporpaMmmbl CIIO — nmporpamMmbl OATOTOBKU
crienuanucToB  cpeaHero  3BeHa  (mamee —  IIIICC3)  cneuuanbHOCTH — CpPEIHETO
npodeccuonanbHoro obpasoanus 38.02.04 Kommepuust (Mo oTpaciasM), C yYETOM
COLUAIbHO-3KOHOMHYECKOTO PO It NpopheCcCHOHATHHOTO 00pa30BaHuU.

1.2. Mecto yuyeOHOro mpeamera B CTPYKTYpe OCHOBHOI NpogecCHOHAILHOM

o0pa3oBaTeJIbHOM IPOrPaAMMBbI:

Y4ueOubiii  mpeamer «MaTemaTtukay SBISETCS MPEIMETOM O00IIe00pa3oBaTEIHbHOTO
y4eOHOro IIMKJIa OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl MOATOTOBKHU CIEIUAINCTOB CPEIHETO
3BeHa Ha 0a3e OCHOBHOro oOmiero obpazoBanus, peanusytomeii ®I'OC cpegHero o6iero
obOpazoBanusi B mpenenax [ITICC3 C YYEeTOM COIHUAIBbHO-3KOHOMUYECKOTO MpOQHIIsd
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

VYueOnblii mnpeaMer «MareMaTtuka» OTHOCUTCA K mpeameTHor  oOiactu PI'OC
cpennero obOmiero oOpasoBanHusi «MaremaTnka W WHpOpMaTHKa» oOImed U3 00sA3aTeNbHBIX
MpeIMETHBIX O0acTei.

1.3. HeJII/I H 3aJavum IIpcaMeTra — TpeﬁOBaHI/IH K pe3yjbTartaM OCBOCHUA

yueOHoi npeamera. IlianupyeMble pe3yJibTaTbl 0CBOEHHSI AUCHUIIUHBI:

B pamkax mporpamMMbl yu4eOHOM AUCIUTUIMHBI OOYYAIOIIMMUCS OCBAHBAIOTCS JIMYHOCTHBIE
(JIP), meranpenmernole (MP) m mpenmernble pe3ynbrartbl 0a3oBoro ypoBHs (IIP6) m B
cootBeTcTBUU ¢ TpeboBanusmu ®I'OC cpennero o61ero oopazoBaHus.

Oco0oe 3HaueHNE AUCLIUIINHA UMEEeT MpU (POPMHUPOBAHUH U PA3BUTUU

e 06uux komnemenyuii (OK):
OK 01 -noHMMaTh CyIIHOCTP M COLMAIBHYIO 3HAYUMOCTHh CBOeW Oyaymed mpodeccum,
IIPOSIBIIATH K HEW YCTOWYUBBINA UHTEPEC;
OK 02 -oprann3oBbIBaTh COOCTBEHHYIO JICATEIBHOCT, BHIOMPATh THIIOBBIE METOJBI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((EKTUBHOCTH U KaYeCTBO;
OK 03- mpuHUMAaTh pemieHusi B CTAaHJAPTHBIX W HECTAHAAPTHBIX CUTYallMsSX M HECTH 3a HHUX
OTBETCTBEHHOCTb;
OK 04- ocymecTBusiTh TOWUCK W HWCIHOJB30BaHWE WHPOPMALUU, HEOOXOTUMON st
3 (PEKTUBHOIO BBIMOJHEHUS MPO(ECCHOHANBHBIX 3a]ad, MPOPEeCcCHOHATBHOIO M JIMYHOCTHOTO
pa3BUTHS,
OK 05.-ucnosbp30BaTh MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B
poeCCHOHAIBHON e TETHHOCTH;
OK 06- paboratb B KOJJIEKTUBE M B KOMaHjae, >(PQPEKTHBHO OOIAThCS C KOJJIErami,
PYKOBOJCTBOM, MOTPEOUTEIISIMH;
OK 07- Oparp Ha ce0si OTBETCTBEHHOCTh 3a Pa0OTy YJIEHOB KOMAaH[bI (MIOJAYMHEHHBIX), 3a
pe3yabTAT BHIOIHEHHS 3aIaHHIA;
OK 08 -camocTosTeNbHO ONpeneniaTh 3aayd Mpo(hecCHOHATBFHOTO U JIMYHOCTHOTO Pa3BHUTHS,
3aHUMAThCS CaMOOOPa30BaHMEM, OCO3HAHHO TUIAHUPOBATH TIOBHINIEHHE KBATH(UKAIINN;
OK 09- opueHTHpOBaThCS B YCIOBHMAX YacCTOH CMEHBI TEXHOJOTHH B MpodeccHOoHaIbHON
NeSITeTbHOCTH;

. auunocmuwix pesyaomamos (JIP Y/I):
JIP yn 01- copMupoBaHHOCTH MpEACTaBIECHUI 0 MaTeMaTHKE KaK YHUBEPCAJILHOM SI3bIKE
HAaYKH, CPE/ICTBE MOACTHPOBAHUS SBJICHUAN M MPOIECCOB, UICSX M METOJIaX MAaTEeMaTHKH;
JIP ya 02- noHuMaHue 3HaUMMOCTH MaTEMaTHUKH JJIs1 HAy9HO-TEXHUYECKOro Iporpecca,
c(OPMHUPOBAHHOCTH OTHOIIICHHS K MATEMaTHKE KaK K YaCTH OOIIeUeIOBEUECKOM



KYJIbTYpbI Ue€pe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MATEMATUKH, SBOIIOLAEH
MaTeMaTHUYCeCKUX HJICH;
JIP yn 03-pazBuTue JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHMS,
QITOPUTMUYECKOHN KYJIbTYpPbl, KpUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAUMOM Ui OyayIien
npodeccuoHaNbHOM NesSTeIbHOCTH, IS IPOIOJIKEHHsI 00pa3oBaHus U caMo00pa30BaHus;
JIP yn 04-oBnaneHne MaTeMaTUYeCKUMU 3HAHUSAMHU M YMEHUSMH, HEOOXOAUMBIMHU B TI0-
BCEJIHEBHOMW KU3HM, JIJI1 OCBOCHHS CMEXXHBIX €CTECTBEHHO-HAYUHbIX IUCLMIUIUH U
JTUCLIUTUTMH TPO(EeCCHOHATBHOTO UKJIIA, I OTY4YeHUs: 00pa3oBaHMs B 00IacTsX,
He TpeOyIoIuX yriayOIeHHON MaTeMaTUYeCKOM MOArOTOBKH;
JIP ya 05 -rOTOBHOCTH 1 CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO00pa30BaHMUIo,
Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATEIbHOE OTHOILEHHE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICUITHOW MPOo(hecCHOHATLHOM U 0OIIECTBEHHON ACSITETLHOCTH;
JIP yn 06-roTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIIbHOW, TBOPYECKOH M OTBETCTBEHHOMU
JESITEIIbHOCTH;
JIP yn  07-roTOBHOCTb K KOJIJICKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YueOHO-HCCIeI0BATENbCKOM, POSKTHOW U APYTHX
BUJIaxX JESTENbHOCTH;
JIP yn 08-oTHOmieHHe K MPOQPECCHOHAIBHON ACSITETLHOCTH KaK BO3MOXKHOCTH y4acTHs B
pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHATBLHBIX IPOOIIEeM;

o memanpeomemnuix pezyarvmamos (MIIP):
MIIP 1 — ymeHue caMOCTOSTENBHO ONPEAETATh LU AEITEIbHOCTH U COCTABIISITH I1JIaHbI
JEATEIbHOCTH; CaMOCTOATEIbHO  OCYLIECTBISATh, KOHTPOJUPOBaTb M  KOPPEKTUPOBATH
JeSITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIs JOCTUIKEHMSI MOCTABICHHbBIX LiEel
U peayn3aluy MIAHOB JeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHH B PA3TUYHBIX CUTYALIUAX;
MIIP 2— ymeHue NpOAYKTUBHO OOLIaThCSI UM B3aMMOJECICTBOBATH B IPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBaTh [O3UIMUA JIPYTMX YYaCTHUKOB JEATENbHOCTH, 3(H(HEKTHBHO
paspeniath KOH(INKTHL,
MIIP 3— BiajneHue HaBbHIKAMHU IO3HABATENHHOM, Y4eOHO-HCCIEIOBATEIbCKON W MPOEKTHOU
NeSITeTbHOCTH, HABBIKAMH  pa3pelieHus mpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY ITOMCKY METOZOB PEIICHUs NMPAKTUUECKUX 3a/lay, IPUMEHEHUIO PAa3IMYHBIX
METO/I0B MIO3HAHHUS;
MIIP 4-TOTOBHOCTH M CHOCOOHOCTH K CAMOCTOATEIbHOW HH(OPMAIMOHHO-TIO3HABATEIHHON
JeSTEIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B Pa3IMYHBIX MCTOYHUKAX HH(pOpMaLuu,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TOIYyYaeMYI0 U3 Pa3IUYHBIX
HCTOYHUKOB;
MIIP S —BnaneHuE A3BIKOBBIMHU CPEACTBAMM: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraThb
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEICTBA;
MIIP 6 —BiageHue HaBbIKAMU I103HABATEIbHOM pe(EeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YAbTATOB U OCHOBAHMM, 'PAHULl CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEJICTB JJIsl UX TOCTUKEHUS;
MIIP 7 —ueneycTpeMiaeHHOCTh B TOMCKAaX U MPUHATUHN PELICHUH, COOOPa3UTENbHOCTD U
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U FapMOHUIO MUDA;
* NPEOMEMHBIX 0A308020 Kypca MamemamuKku:
ITP(6) 01—chopMupoBaHHOCTH MPEICTABICHUA O MAaTEMaTHKE KaK 4YacTH MHPOBOHN KYJIBTYpPHI U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHIIM3AIMH, CIIOCO0AaX OMHCAHUS SIBIEHUH peaIbHOro
MHUpa Ha MaTEMaTUYECKOM SI3BIKE;
ITP(6) 02 —chopmMHupOBaHHOCTH MPECTABICHU O MaTEMAaTHYECKUX MOHITHUSX KaK BayKHEHIIHX
MaTeMaTHUYECKUX MOJENSAX, O3BOJISIONIMX ONMHUCHIBATh U U3y4aTh pa3Hble MPOLECCHl U SBICHUS;
MIOHMMAHHE BO3MO>KHOCTH aKCHOMaTH4ECKOI'0 TOCTPOEHUSI MaTEMaTUUECKUX TEOPHIL;
ITP(6) 03 —BnasieHne METOIaMU TOKA3aTEIBCTB U AITOPUTMOB PEIICHUS, YMECHHE UX IPUMEHSTh,
IIPOBOAMTD JOKA3aTENbHBIE PACCYKACHUS B XOI€ PELLIEHUS 3a1a4;



IIP(6) 04 —BmaneHne cTaHIAPTHBIMH MPUEMAaMH PEIICHUS PAllMOHAIBHBIX U UPPAMOHATBHBIX,
[IOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUH M HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MIPOrpaMM, B TOM YHCIIE JIsl TOMCKA MyTH PEIICHUS U
WUTIOCTPALM PEIIECHUs] YPAaBHEHUI U HEPABEHCTB;

IMP(®) 05 —chopMHUpPOBAHHOCTH MPEICTABICHUNH OO0 OCHOBHBIX IOHATHAX MaTEeMaTHYECKOTO
aHamM3a M MX CBOWCTBaX, BJIAJCHHE YMEHHEM XapaKTepH30BaTh NOBEACHHE (DYHKIIHIA,
MCIIOJIb30BAaHUE TIOJYYCHHBIX 3HAHUM JJIsl OMUCAHMSI U aHAJIM3a PEaIbHBIX 3aBUCHMOCTEN;

IMP() 06 -—BrageHue OCHOBHBIMH TMOHATUSAMH O IUIOCKMX W IMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CHOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpuueckue (GUrypsl Ha YepTekax, MOACISIX U B PeaIbHOM MUPE; IPUMEHEHHE U3yYSHHBIX
CBOICTB reomerpuieckux puryp u ¢Ghopmyn Uisi perieHHus TeOMETPUUYECKUX 3a/1ad M 3a7ad C
IIPAKTUYECKUM CO/IEPKAHUEM;

IMIP®) 07 —cdhopMHpPOBAaHHOCTH, NPEACTABICHUA O TMpoIeccaXx U SIBICHUAX, HMEIOIIHNX
BEPOATHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHUpE,

OCHOBHBIX MOHSTHSX 3JIEMEHTAPHOM TEOpUU BEPOATHOCTEH; YMEHHUIN HAXOIUTh U

OLICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHIA B IPOCTEHIINX MPAKTHYECKUX

CUTYallUsX U OCHOBHBIE XaPaKTEPUCTUKU CIYyYaHBIX BETUYHH;

ITP(6) 08 —BnanmeHye HaBBIKAMU MCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM IIPH
pelleHnu 3ajay.

* nPeOMemHIX Y21y0O1eHH020 KyPCa MAmemMamuKu:

ITP(y) 01- cdopmupoBaHHOCTH NMpeACTABICHUI O HEOOXOJUMOCTH 10KA3aTeNbCTB MPH
000CHOBAaHUU MaTEMAaTUYECKUX YTBEPKJIECHUHN U POJIU aKCUOMATUKU B IIPOBEICHUU
JEAYKTUBHBIX PaCCYXICHUIA;

ITP(y) 02 - chopmMupoBaHHOCTH MOHITHITHOTO ariapaTa o OCHOBHBIM pa3jeliaM Kypca
MaTeMaTUKH; 3HAaHUN OCHOBHBIX TeopeM, (POPMYII U YMEHHUS UX IPUMEHSITh; YMEHUS JOKA3bIBATh
TEOpPEMbI 1 HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

ITP(y) 03 - copmMupoBaHHOCTH YMEHUI MOIECTUPOBATH peaibHble CUTYAI[UH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATD [TOJIyUEHHBIH PE3yJIbTaT;

ITP(y) 04 - chopmupoBaHHOCTD MIPE/ICTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMAaTUYECKOTO
aHaJIM3a U UX CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIINMT,
VCIIOJIb30BAaHUE TIOJYYEHHBIX 3HAHUM [UIsl ONUCAHMSI M aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

ITP(y) 05- BageHne yMEHUSIMH COCTABJICHHUSI BEPOSITHOCTHBIX MOJIEIIEH 110 YCIIOBHIO 33/1a4H U
BBIYUCIICHUS BEPOSATHOCTH HACTYIUIEHUS COOBITHI, B TOM UHUCIIE C TPUMEHEHHEM (HOpMYIT
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; MCCIEA0BaHNUS CIIy4aiHbIX
BEJIMYMH I10 UX PACIPEIEIICHUIO.

Juynocmnuie pesyromamur (JIP) peanuzayuu npocpammsvl 60CRUmMAHUA, ONPENCICHHBIE
dI'OC COO (B pexn. [TprkazoB MunobpHayku PO ot 11.12.2020 N 712):

JIP 01- poccuiickyio rpaKIaHCKYIO WICHTUYHOCTh, MATPUOTH3M, YBOKEHHE K CBOEMY Hapoy,
4yBCTBa OTBETCTBEHHOCTH Iiepell PonnHOM, ropnoctu 3a cBoi kpaii, cBoro Poauny, npouioe u
HACTOsAIIEE MHOIOHALMOHAJIILHOTO Hapoaa Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, ¢uar, ruMH);

JIP 05 - chopMUPOBAaHHOCTH OCHOB CaMOPAa3BHTHS W CAMOBOCIIHTAHUS B COOTBETCTBUU C
00I11eYeTOBEYECKUMH [IEHHOCTSAMH U HJA€alaMU TPa)<IaHCKOro OOIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

JIP 07 - HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHU, JIE€THMH MJIAJIIIETO BO3pPAcTa, B3POCIBIMHU B
0o0pa3oBaTeNbHOI, O0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, IPOEKTHOM U IPYTUX
BUJaX JEATEIBHOCTH;

JIP 09 - TOTOBHOCTHh W CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpPa30BaHWIO, Ha
OPOTSDKEHUM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON U 00IIIECTBEHHON JIEeATEITLHOCTH;

JIP 13 - oco3HaHHBIi BbIOOp Oynymieil npodeccuu 1 BOSMOXKHOCTEH peann3alinuu COOCTBEHHBIX
YKU3HEHHBIX IUIAaHOB; OTHOILIEHUE K TPO(ECCUOHATILHON JesITeIbHOCTH
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1.4. Koiu4yecTBO 4acoB HA OCBOEHHE MPOrpaMMbl Y4eOHOT0 NpeaMeTa
O0BEM MakcuM. yueOHOI Harpy3ku oOydvaromerocst — 188 u.,
B TOM YHCJIC:
1 cemectp —80 u.
2 cemectp — 108 u.

2. CTPYKTYPA U ITPUMEPHOE COAEP KAHUE YYEBHOI'O
HPEIMETA

2.1. O0bem yueOHOro mpeaMeTa M BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThI Oo0bem

4acoB
MakcumajibHasi ydeOHast Harpy3Ka (Bcero) 304
Oobs13aTesIbHAs ayAUTOPHAs Y4eOHasi HATPY3Ka (Bcero) 188

B TOM YHCIIE!

JIEKIIMOHHBIE 3aHATUS 120
MPAKTUYECKHIE 3aHATHS 68
CaMOCTOSITeJIbHAsI paboTa 116

HpOMe)KYTOLIHaH aTrTecranusa B cbopMe IK3aMeHa

2.2 TemaTH4ecKoe MJIAHUPOBAHME 110 MATEMATHKE

HaumenoBanue pa3nienoB u Tem Kon-60 yacos | Konmp.

pab.

1 cemecTp 80 u. 4

Bgenenne. [ToBropenne 10 1
Pa3znen 1. PazBuTHE NOHATHSA 0 YHCIE 6

Pa3nen 2. O00011eHNE NOHSATHS CTENEHH. 14 1

Pa3nes 3. @yHKINH, MX CBOICTBA M rPAQUKH. 35 2
Pa3znen 4. OcHOBBLI TPHTOHOMETPHH 23 4=15+8 15

2 cemecTp 108 u. 3

Pa3nen 4. OCHOBBLI TPDUTOHOMETPHUH  (TIPOOJIKEHUE) 8 1

Pasznen 5. Hauaja MaTeMaTH4ecKOro aHajan3a 20 1
Pa3znen 6. UHTErpajbHOE HCUHNCIICHHE. 9
Pasznen 7. IlpsiMble H IJIOCKOCTH B IIPOCTPAHCTBE 12
Pa3zngen 8. KoopanHATLI M BEKTOPLI B IPOCTPAHCTBE 9
Pa3znen 9. MHOrorpaHHHKH H KPVIJIbIE TEJIa 16
Pa3znen 10. YpaBHeHHusI 1 HepaBeHCTBA 8
Pazgea 11. KomOuHaTopuka u 3jieMeHThl TEOPUH BEPOATHOCTEM 6

Pa3nes 12. UToroBoe noBropenue 14 1
IK3aMeH 6

Hroro 188 7







2.3. Conep:xkanue yyeoHoro npeamera MATEMATHUKA

Ne HaumenoBanue Coaep:xanue y4yeOHOro MaTepuasa 006 | Koast o6uiyx komneTeHuuii
ypoka pas3/iesioB M TeM pe | M /HUHOCTHRIX
H/I[ MY METanpeIMETHBIX,
NPCAMCETHBIX PC3YJIbTATOB,
(hOopMHPOBAHHIO KOTOPHIX
CHOCO6CTBy€T SJICMCHT
MIPOTPaMMBbI
1 kypc (1884.) =80+108 188 u.
1-10 BBenenune 10u.
MareMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTUAX U 1
Beenenue IIPaKTUYEeCKOH aeaTesbHOCTH. Llenu u 3a1aum n3yuyeHus: MaTeMaTuKU IPU OCBOCHUU I1P(0) 01, ITP(6) 04,
IloBTOpEHMeE. cnenuansHocteit CITO. JIPyn 01-05,
10 4. JleiicTBHS ¢ pOOSAMU 1 JIPyn 06
JIuHeliHble ypaBHEHHUs U HEPABEHCTBA 2 Jﬁf) 1039
Beipaxxenus. Toxxaectsa. KBagpaTHbele ypaBHEHUs 2 MITP 01,
@DopMyJibl COKPAIIEHHOTO YMHOKEHUS 1 MITP 04,
Cucrembl TUHEHHBIX YpaBHEHUN U HEPABEHCTB 1 MIIP 07
[TocTpoeHue u «areHue» rpadrka KBaaApaTUIHON QYHKITUN 1 OK 01-04, OK 09
Konumponvnas paboma Nel. Bxoonoii konmpos. 1
11-16 Pa3nes 1. PazBuTHe NOHATHSA 0 YHCJIE. 6u.
Temal.l. Ilenble u panoHasibHble yncna. Mppannonansable yncia. JlelicTBUTeNIbHbIE Ynca 3 JIPyn05, J109,
JeiicTBUuTe/IbHBIE Yncaa. | [IpuOmmkeHHble 3HaYeHUS BemnuiH. CTaHAapTHBINA BU YHCTIA. 3 MIIP02,MIIPO3,
8u. I1P(6)03, TIP(y)03
17-30 Pa3nen 2. O60011eHNe NOHATHS CTENEHH 14u.
Tema2.l. IToHsiTHE KOpHS N-OM CTENEHU U3 JEHCTBUTEIBHOIO YUCIIA U €0 CBOMCTBA. 2
CTeneHu U KOPHH. Penienne ypasHeHui Buja X" = a. 2 JIPyn 03-05, JIP 09,
144. HppairoHalibHbIe YpaBHEHHS . 3 MIIP02, MIIPO3,
CreneHb ¢ paliOHAIBHBIM TIOKA3aTENIEM. 3 HP(6)81;<, lc_g ()02
[IpeoOpa3oBaHue BbIpaxkeHHUH, coepKallluX KOPHU U CTENIEHU 3 -
Konmponvnas pavoma Ne2. 1
31- 65 Pa3nes 3. @yHKIUM, MX CBOICTBA M TPAQUKHU 35 u.
Tema 3.1. YncaoBas Yucnosas ¢pyHkims. Criocobsl 3aaanus. ['paduk GpyHkiuu .( JIeKims) 2 I1P(6) 02, ITP(6) 05,
byuknus, eé cBoiicrBa. | CpoiicTea GyHKIHMIL. MOHOTOHHOCTE, YETHOCTS, , IEPUOIMIHOCTE. Bo3pacTanue, 4 | IIP(y)03,JIP 05, JIP 09
104. yOBbIBaHUE, TOUKH IKCTPEMyMa. MIIP 03, MIIP 04,
HccnemoBanne QyHKITHA. 4 Ig/éHP 07,0K-01-04,0K09




Tema 3.2. [TokazarenpHas pynkuus. Onpenenenue GyHKIKU, €€ CBOWCTBA U rpaduK. 2 I1P(6) 02, ITP(6) 04,
IMoka3aTeabHas [lokasarenbHbIE yPABHEHHSL. 4 | JIP 05, JIP 09, JIPyn03-04
byHxnus. ITokasaTenbHble HEPABEHCTBA . 2 MIIP 03, MIIPO7,
104. Ob6obwarowuil ypok 1 OK 01-04, OK 09
Koumponsnas paboma Ne 3 « Iloxazamenvnasn gpynkyusy 1
Tewma 3.3. Jlorapudm uncina. OCHOBHBIC CBOHWCTBA JIOTapU(MOB. 3
Jlorapudgmuueckas [TpeoOpa3oBanus jorapu(pMUIECKUX BBIPAKEHHIA. 3 [IP(6) 02, IIP(6) 04,
pynxmus. Jlorapudbmuueckas ¢pynknus. Onpenenenne GyHKIUU, e€ CBONCTBA U rpaduK. 2 ﬁ%%sogli\z)ﬁpj(—g yn03-04
154. Pemienue norapuMuvecKkux ypaBHEHH U HEPABCHCTB. 5 OK 01-0 4. OK 09
Obodbwarowuil ypox 1
Konmponsnaa paboma Ne 4 «Jlocapugpmuueckas ghynxyusy 1
66 - 88 Pa3nen 4. OcHOBBI TPUTOHOMETPHH 23
Tema 4.1 Panuannas mepa yria. BpamarensHoe apmkenue. CuHyC, KOCUHYC, TAHT€HC U 3 I1P(6)03, ITP(6) 04,
TpuroHoMeTpuYecKne | KOTAHICHC YHCIIA. JIP 05, , JIP 09
dopmybl. OCHOBHBIEC TPUTOHOMETPUIECKUE TOXKIECTBA, (HOPMYJIbl IIPUBEICHUSI. 4 MIIP 03, MIIP 07,
10u. [TpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKHX (POPMYII K TPEOOpPa30BaHUIO 3 OK 01-04, OK 09
BBIPAKCHUM.
Tema 4.2 Tpuronomerpuyeckue GyHKIMHU CUHYC U KOocUHYC. Onpesenenne,ux CBOICTBa U 2 ITP(6) 02, ITP(6) 05,
Tpuronomerpuveckue | rpaduxu.( JeKus). [IP(y)03,JIP 05, JIP 09
(yHxuum, ux csoiicrBa U | Tpuronomerpuueckre GyHKIMH TaHT€HC U KoTaHreHc. OnpeeneHne,cBoicTBa U 1 MIIP 03, MIIP 04,
rpadmiH. Fpadu. MIIP 07,0K-01-04,0K09
4 u. CBoiicTBa TpUrOHOMETpHUYeCKUX (QyHKIMH. apMOHHYECKHE KOJIeOaHMsL. 1
Tema 4.3 ApKCHHYC, apKKOCUHYC U apKTaHTEHC 3 I1P(6)04,ITP(y)-03
Tpuronomerpuyeckue | PerneHue npocTeHIIMX TPUTOHOMETPUUECKUX YPAaBHEHUH 1 HEPaBEHCTB 3 MIIP 03, MITP 04,
YPABHEHUA U PemeHne TpUroHOMETPUYECKUX YPABHEHHM. 2 JIP 05, JIP 09
HepaBeHCTBa 9. Konumponvuas paboma Ne 5 1 OK 01-04
89-108 Pa3znea 5. Hauayia MaTeMaTHYeCKOT0 aHAJIA3A 20
Tema5.1. [Tpupamenne pynkuuu. Ilonsarue o mpou3BoHON QYHKIIMHU. JIEKIMSI) 2
IlpousBoanas ¢pyukuun. | [IpaBuiia BEIYUCIEHNS IIPOM3BOIHBIX. 2 ITP(6) 01, ITP(6) 05,
6u. [TpowsBo Has cioxHON GyHKIUH. [IpOU3BOIHBIE TPHTOHOMETPUYECKUX (DYHKIIMIA. 2 | TIP(y)03-04,
Tema 5.2. [IpuMeHEHNE HENPEPHIBHOCTH. METO,1 HHTEPBAJIOB. 3 | JIP 0S5, JIP 09,
IIpumenenus I'eomeTpuueckuit CMbICT TPOU3BOAHON. MEXaHUYECKUI CMBICI IPOU3BOIHOM. 3 MIIP01,MITPO3- 04,
HeNpepbLIBHOCTH U OK 01-04, OK 09
MPOM3BOHOM
6u.
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Tema 5.3.

[Tpusnak Bo3pactanus (yobiBanus pyHkinn) Kputnueckue ToUku HyHKIIHH,

IpumeHnenus MaKCUMYMbI © MUHUMYMBI 2
MPOU3BOIHOM K [TpumMepbl NpUMEHEHUS MPOU3BOAHOM K MCCIICOBAaHUIO (DYHKIIUU 3
ucciaenoBanuio Gynkuun | HauGosbliiee ¥ HAaMMEHbIIIEE 3HAYCHUS PYHKIIHH . 2
8u. Koumponvnas paboma Nob 1
109- 117 Pa3nen 6. UnTerpajbHoe HCUUCIEHHE 9y,
Tema 6.1. Omnpenenenne nepoodpasHoii. OCHOBHOE CBONWCTBO IEPBOOOPA3HOM. 2 I1P6 01, ITP6 05,
IlepBooOpasnast u Tpu npaBuIIa HAXOXKICHUS TIEPBOOOPA3HOI 2 | JIP05,JIP 09, JIP 13
HHTerpaJl. [lnomaae KpUBOJIMHEWHOW Tpareuu 2 MP 01, MP 04, MP 09
9u. Wurerpan. ®opmyna Herorona —Jleiibnuna . [Ipumenenue nunrterpaia 3 OK01-04, OK 09
118- 129 Pa3nen 7. IlpsiMble B IJIOCKOCTH U MPOCTPAHCTBE 12 4.
Tema 7.1. IIpenMet crepeoMeTpun. AKCHOMBI cTepeoMeTprr. HekoTopsie cieacTBus u3 2 I1P(6)01- 03, ITP(6) 06
IpsiMble B IJIOCKOCTH H | aKCHOM. I1P(y)01-03, JIPyn03,
NMPOCTPAHCTBeE. B3anMHoe pacrosiokeHre IpsMbIX B IpocTpaHcTBe. CKPEIMBAIOIIUECS MTPSIMbIC 2 JIPy 06,
74. Yros Mexay ABYMs IPSIMBIMHU. JIP 05, JIP 09
> v MIIP 04, MIIP 05,
[TapamnenbHoCTh TI0CKOCTEH. [IpHU3HAK MapauieIbHOCTH IBYX TUIOCKOCTEH. 1 MIIP 07
Tetpasap u mapasuienenumnes. 3a1a4u Ha TOCTPOCHUE CEUCHUM. 2 OK 01-04, OK 09
Tema 7.2 [IepnennukynsapHsle IpsMbIE B IpocTpaHCcTBe. [lapamiensHblie npsmsle, 2 I1P(6)01- 03, TIP(6) 06
TepneHaUKyJIAPHOCTh | TIEPIIEHIUKYJISPHBIE K IIIOCKOCTH. [I[pU3HAK TEPIEHIMKYIAPHOCTH IPAMOM 1 ITP(y)01-03, JIPyz03,
NPAMBIX U INIOCKOCTE | IIOCKOCTH JIPyn 06,
5y, JIP 05, JIP 09
P T 1 MIIP 04, MIIP 05,
ACCTOSIHME OT TOYKH JI0 TUIOCKOCTH. Teopema 0 TpexX MepreHIuKYsipax MIIP 07
YTroia Mexay IpsIMOM U INIOCKOCTBIO. JIBYIpaHHBIN yroil 1 OK 01-04, OK 09
[IpssMOyTONBHBIN MMapajuIeIenuIe 1
130-138  Pa3uen 8. KoopanHaThl H BEKTOPbI B MPOCTPAHCTBE 9y,
Tema 8.1. [TonsiTue BekTOpa B nmpocTpancTBe.CI0KeHNE U BHIYMUTAHUE BEKTOPOB. Y MHOKEHUE 2 ITP(6) 02, ITP(0) 06
JleKapToBbI BEKTOPA HA YMCJIO (JIEKIHs) ITP(y)03, JIPyn03,
KOOPAMHATHI M BeKTOpbI | Kommuanapusie BekTopbl. [IpaBuino napamienenunena. Pasnoxenue Bekropa no Tpém | 2 JPyn 07,
B MPOCTPAHCTBeE. HEKOMILJIAHAPHBIM BEKTOpaM JP 05, JIP 07
9u. BBenenne nekapToBBIX KOOPIWHAT B IPOCTpaHCTBE. KOOPIMHATEI TOUKHU U 3 MIIP 03-04, MITP 05,
it AcKap pa pocTp pA MIIP 07
KOOPJMHATHI BEKTOPA. OK 01-04, OK 09
JBmwxkenusi. [IpeoOpa3oBaHusi B MPOCTPaHCTBE (CHMMETpHS, TAPAIUICTBHBIN MepeHoc). | 2
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139-154 Pa3nes 9. MHOrorpaHHUKH U KpyIJble TeJa 16 u.
Tema 9.1. IMousite MHOrorpanauka. [pusma. 2 ITP(6) 02, ITP(6) 06
MHOrOrpaHHHKH. Iupamua. [IpaBuiibHAs MHPaMHAA., yCeUSHHASL. 1 | ITP(y)03, JIPynO3,
4. [IpaBuIIbHBIC MHOTOTPAHHHKH. 1 | /IPyn0s,
Tema Bpamenus 1 JIP 05, JIP 09
Tema 9.2. MIIP 04, MIIP 05,
[onsatue nunuuapa. [lnonane NOBEpXHOCTH LHUIMHIPA. 2
Teaa ppauenus. [Tonsitue konyca. [lmonaas MoBEepXHOCTU KOHYCA. Y CEUEHHBIN KOHYC 2 MU o
6u. : : : OK 01-04, OK 09
Cdepa u map. 1
Tewma 9.3. O0BeM PsIMOYTOJIBHOTO Napajuienenunena. Penienue 3anaq 2
O0bémpI TeJI. O6beM npsiMol TpU3MBI U IMIIMHApa. Pernienue 3agau 3
6u. O06BéM tapa u mwiomaas cgeprl. Perenne 3amad. 1
155-162 Pa3znen 10. YpaBHeHHsl 1 HEPABEHCTBA 8 u.
Tema 10.1. OCHOBHBIC TIPUEMBI PEIICHUS Yp-Hii (pa3JI0KCHNUE Ha MHOKUTEIH, BBEICHUE HOBBIX 2 JIPyn 03-05, JIP 09,
YpaBHenust u HEH3BECTHBIX, [TOJICTAHOBKA, rpaguy. METOJ). MIIPO2, MIIPO3,
HEpaBeHCTBA. VYpaBHEHUS U CUCTEMBI yp.. PanonansHeie, HppalnoHaibHbIe, TOKa3aTelbHbIC U 3 11P(6)03-04, I1P(y)02
8 u TPUTOHOMETPUYECKHUE. . OK-03-04,0K-09
HepaBencra. PanrionansHbIe, HppaliMoHANbHEIE, TIOKAa3aTeIbHbIC U 3
Tpuronomerpuueckue . OCHOBHbIE IPHUEMBbI PEILICHHSL.
163-168 Paznen 11 .JneMeHTHI KOMOMHATOPMKH M TEOPUH BEPOSITHOCTEH. 6u.
Tema 11.1. OcHOBHbIE OHATHSA KOMOMHATOPUKH. 3a1a4y Ha MOCYET YUCIIa pa3MeEIIeHHH, 2
OcHOBHbIE IOHSITHS MEPECTaHOBOK, coueTanuii. PenieHue 3a1a4 Ha iepeOop BapUaHTOB. JIPyn03-05, JIP-09,
KOMOMHATOPUKH DeMenTh KoMOuHaTOpuKH.Dopmyna 6uHoma HeloTOHA; CBOWCTBA OMHOMUHANBHEIX | 1 MITPO1,MIIPO4,
3u. K03 puureHToB; TpeyroiabHUK [lackans. Pemenne KOMOMHATOPHBIX 3aa4 T1P(6)03,1TP(6)07,
Tema 11.2. CoObITHsI, BEPOSITHOCTH COOBITHSI, CIIOKEHUE U YMHOKEHHE BeposiTHOCTeH. [lonsiTie o | 2 OK—l(;Ifs}’)— (0}2(81(_ 09
DJiIeMeHThI TeOPUH HE3aBUCHUMOCTH COOBITHI ’
BEpPOSITHOCTEI. Pemenne 3aa4d no Teopum BEPOATHOCTEN 1
34
169-182 | Pa3nea 12. UtoroBoe nosropenne  Koumponvunas paboma NeT 14 4.
183-188 IK3aMeH | 6 u.
utoro | 188
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3. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM JJUCHUTLIAHBI

3.1. Peasmzaumsi mnporpaMmbl JMCHUIUVIMHBI TpedyeT Haauuyus Y4eOHOro kaduHera

«MareMaTHKa».

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00Yy4aroOUXCs;

- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPUAIIOB;

- 3aJIaHUs I KOHTPOJIBHBIX paboT;

- Ipo¢eCCUOHAIBHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepHuaibl SK3aMeHa.

Texnuueckue cpeacTBa 00ydeHUs:

- IEPCOHATBHBIN KOMITBIOTEP C JIMLIEH3MOHHBIM MTPOTPaMMHBIM 00€CTIeYeHUEM;
- IPOEKTOP € IKPAHOM.

3ausl:

bubmuoTeka, YMTANBHBIN 3aJ1 C BBIXOJI0OM B ceTh IHTEepHET.

3.2. UudopManmonHoe odecnevyeHue 00y4eHmsl.

OcHogHble UCMOYHUKU:

1.KonmmoropoB A.H. u ap. Anre6pa u Havyana anammza. 10 (11) k. — M., 2015.

2.Atanacsa JI.C., byryzoB B.®., Kagommner C.b. u gp. I'eomerpusi (6a3oBbii U
yrayonénneiil yposuu). 10-11. — M., 2016.

ﬂOl’lOJlHllmeJleble UCMOYHUKU.

1.
2.

3.

~

Amumos II.A. u ap. Anre6pa u Havana ananuza. 10 (11) k. — M., 2015.
MopakoBudA.I'., CemenoB II.B. Anre6pa u Hauvana anaimsza 10- 11 kmacc.-M.:
«IIpocsemenue»,2017

3.bammakoB M. U. Marematuka: yueOnuk (misa yupexaeauii CI10)— M.: «KuoPyc»,
2017.

4.bammakoB M.U. MaTtematuka. 3agadynuk :yue0. mocobue Jijist oOpa3oBar.
yupexAeHU Had. u cpell. mpod. oopazoBanus. — M.: UL « Akagemus», 2013.
bammvakoB M.M. Marematuka: yueOnuk s 10 kiacca (6a30Bbiii ypoBeHs)— M.: U1
« Axagemusi»,2012 ;

6.bammakoB M.U. Marematuka: yueOHuk 1isi 11 kiacca (6a30Bblii ypoBeHb)— M.:
NI « Akanemus»,2012 ;

7.bammakoBM.N.Marematuka. 1 1 kinacc.Coopaukianady-M.: U1 «Akagemusi»,2012
Mopakosuu, A.I'. Anrebpa u Hayana Maremaruueckoro ananuza. 10 knacc: B 2 u. Y.

1. YueObnuk 15 ywanmxcs oOueoOpa3zoBaTeIbHBIX YUpexACHUN (MpoduIbHBIMA
ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : Muemosuna, 2020. - 457 c. —
ISBN: 978-5-346-01200-9 / - TekcT : HemocpeACTBEHHBIHI

MopakoBuu, A.I'. Anrebpa u Hauana Maremarnueckoro ananusa. 11 kmacc: B 2 u. Y.
1. YueOHuk s ywammxcs oO0Ieo0pa3oBaTeIbHBIX YUpPEKACHUN (MPOodUIbHBIMN
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ypoBeHnb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : Muemosuna, 2020. - 351 c. —
ISBN 978-5-346-03199-4/ - TekcT : HEMOCpeACTBEHHBIMH
10.Mopaxkosuu, A.I'. Anrebpa u Hauana maTemarnyeckoro anaiusa. 10 kmace: B 2 4. Y.

2. 3agauHUK IS y4ammxcs 0011eo0pa3oBaTENbHBIX YUPEKACHUNA (TPOQPHUIbHBIHI
ypoBenb) /A.I". Mopakosuy, JI.O. [denumesa, JI.W. 3BaBu4 [u ap.] - M. : MueMo3uHa,
2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcrt : HEMOCPEACTBEHHBIN

11.Mopakosuu, A.I'. Anrebpa 1 Hauaja MaTeMaTu4yeckoro anaimmsa. 11 kmacc: B 2 9. Y.
2. 3amayHuK AJIs ydanmxcs o0neo0pa3oBaTeabHbIX YUpexkAeHUN (TpoUIbHBIN
ypoBenb) / A.I'. Mopakosuy, JI.O. [lenumesa, JI.WU. 3BaBuu [u ap.],- M. :
Mmuemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HEMOCPEICTBEHHBIN

Ilepeuensy Humepnem-pecypcos

1.

8.
9.

Bcepoccuiickue natepHet-onmumnuasl. - URL: https://online-olympiad.ru / (nata
obOpamenus: 12.07.2021). - TekcT: 31€KTPOHHBIN.

Enunas xomnekius g poBbix oOpazoBaTeabHbIX pecypcos. - URL:
Nudopmarmonnas cucrema «EmuHOe OKHO JocTyma K 00pa3oBaTelbHBIM
pecypcam». - URL:

Hayunas snexkrponnas 6udnunorexa (HOB). - URL: http://www.elibrary.ru (mata
obpamenust: 12.07.2021). - TekcT: 2JI€KTPOHHBIMN.

OTkpeITEI  KOJUTEK. Marematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 31EKTPOHHBIN.

[ToBropum Matematuky. - URL: http://www.mathteachers.narod.ru / (mara
oOpamenus: 12.07.2021). - TekcT: 31eKTPOHHBIN.

CnpaBoYHHK o MaTEMAaTUKE TSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2021).
- TekcT: 2NeKTPOHHBIN.

Cpennsiss MaTeMaTuyeckast UHTepHeT mkouna. - URL: anexTpoHHbIH.

denepanpHbIN opran «Poccutickoe odpazoBanuey. - URL:

10.®enepanbHbIil IEHTP HHDOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB. - URL:

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYUEBHOU

4.1.

T CTUTIIAHBI

KonTpoib W oOmeHka pe3yJbTaTOB OCBOCHHUS YYE€OHOW JIUCIUTIIUHBI

OCYIIECTBISIETCS MPENOAABATEIEM B NPOLECCE MNPOBEACHHS IPAKTUUYECKUX 3aHATHH,
TECTUPOBAHUS, KOHTPOJIBHBIX pabOT, a TakKe B XOJI€ BBIMOJHEHUS OOyYarOIUMUCS
VHJIUBUYaJIbHBIX 3aJaHUM, UCCIICIOBAHUMU.
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Pe3yabTarsl 00y4eHus
(ocBOEHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@®opMbI H MeTO/IbI KOHTPOJISA U
OLIEHKHM Pe3yJIbTATOB 00y4eHH sl

AJITEBPA
AOJIZKEH YMETh:

® BBINOJHATH apUPMETHUECKUE JCUCTBUS HAJ UYUCIIAMH,
HaXOOUTh MNPUOJIMKEHHbIE 3HAYCHHUS BEJIUYUH H
MOrPEMIHOCTH BBIYMCIICHUI (abcomoTHas u
OTHOCHTEJIbHAs); CPABHUBAThH YHCIIOBBIEC BBIPAKCHUS;

® HAXOAUTh 3HAYCHMsS KOpHS, CTENeHHu, Jorapudma,
TPUTOHOMETPUYECKUX  BBIPAXKCHUHM  HA  OCHOBE
OIIpeJIeJIEHUs ,10J1b30BATHCS PUOIMKEHHON OLIEHKOMN
IIpY IPAKTUYECKHUX PACUETaX;

®  BBINOJIHATH MPEOOPA30BAHMS BEIPAKESHUI

DYyHKIUHN U TPAPUKHU

®  BbIYHCIIATH 3HAa4YCHUC (bYHKI_[I/II/I 110 3aJaHHOMY
3HAUEHUIO apryMeHTa IpU Pa3IUYHBIX crocodax
3aanus QyHKIUY;

® OmpenensiTb OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIHH,
WUTIOCTPUPOBATh X Ha rpadukax;

® CTPOUTH rpaduxu M3YYEHHBIX byHKIHH,
WUTIOCTPUPOBATH 1o rpaduxy CBOICTBa
AJIIEMEHTAPHBIX (PYHKIINIA;

° HUCIIOJIB30BATh IIOHATHC d)yHKHI/II/I JIs  OIIUMCAaHUuA U
aHaJIn3a 3aBHCUMOCTEH BEIINYHH;

Hauana mareMaTH4eCKOIro aHAJIU3a
® HaxOJUTh MPOU3BOAHBIE JIEMEHTAPHBIX (YHKIUI;

® CIIOJIb30BATh MPOU3BOJHYIO [UIsl WM3Y4YEHHsS] CBOWCTB
(GyHKIUH ¥ TOCTPOEHUS TPa(PUKOB;

® [IPUMECHATH MIPOU3BOJHYIO JUTS IIPOBEICHUS
NpUOIMKEHHBIX  BBIUMCIIEHHUH, pemarb  3aJauu
MIPUKJIATHOTO Xapakrepa Ha HaxO0XJIeHUE

HanOOIBIIEro U HAaUMEHBIIIETO 3HAYCHU,

® BBIYHCJIIATH B HpOCTGﬁH.IHX CIydadax mjaomann u 00BEMBI
C UCITIOJIB30BAHUCM OIPCACIICHHOTO MHTCTPAJIa;

® PCHICHUA MPUKIAJIHBIX 3aJla4, B TOM YHUCJIC COIUAJIBHO-
OKOHOMHUYECKUX W (DU3UYECKHX, Ha HaUOOJBIIUE H
HAaMMCHBIINEC 3HAYCHHA, HA HAXOXJICHUEC CKOPOCTH U
YCKOPEHHUS.

YpaBHeHUS U HEPABEHCTBA

¢ pcuiaTb palluOHAJIBHEIC, IIOKa3aTCJIbHBIC,
norapu@MuuecKkue, TPUrOHOMETPUYECKUE YpaBHEHUS,
CBOOAIIUECA K JIMHEWHBIM | KBaApAaTHBIM, a4 TaK¥XKE
AHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI,

TKywyuii Konmpos: MTHINBAIYATbHOE
BBITIOJTHEHHE KapTOYeK-3aIaHui,
BBITTOJIHEHHE YITPAXXHEHUH B X0/1€
MPAaKTUYECKON PadOTHI.

IIpomescymountii KOHMPOJib:

Cam. pabora, TECTUpPOBaHKE, YCTHBIN OMPOC
Pybesxcnutit KoHmpoJb: KOHTPOIbHAS
pabora.

Texyuwyuii Konmpop: VTHIUBUAYAIbHOE
BBIIIOJTHCHUEC KapTO‘IeK-SaI[aHI/Iﬁ,
BBINTOJIHEHHE YIIPAXXKHEHUI B X0/1€
MIPaKTHIECKOI paboTHI.

Ilpomesicymounolit KOHmMpPOb:

Cam. pabota, TECTUPOBAHUE, YCTHBIN OIPOC

Texkyuwuii KOHmpoab: MTHIAUBUIYAIBHOE
BBINOJIHEHNE KapTOUeK-3aJaHHMH,
BBITTOJTHEHNE YIIPa)KHEHUI B X0/1e
MIPAKTUYECKON PabOTHI.

Ilpomesrrcymounslii KOHMPOJIb:

Cam. pabota, TECTUPOBAHUE, YCTHBIN OIPOC
Pybescnulit KOHmMpoOIb: KOHTPOIbHAS
pabora.

Texywjuii KOoHmpo.b: VHINBUyJIBHOE
BBITTOJTHEHNE KapTOUeK-3aJaHHH,
BBINOJIHEHHE YIIPAXXHEHUI B X0/1€
NPaKTUIECKOW paboTHI.

Ipomesricymounulit KOHmMpPOJIb:

Cam. pa0ora, TECTUpPOBaHKE, YCTHBIN OMPOC
Pybescnulit KOHmMpoOIb: KOHTPOIbHAS
pabora.
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® JCIIOJIB30BaTh rpaduuecKuit METOJ peuenus
YpPaBHEHU U HEPABEHCTB;

e u300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU pEeIIEeHUs
ypaBHEHUN, HEPABEHCTB M CHCTEM C JByMS
HEU3BECTHHIMU;

® COCTaBJITb M pEIIaTb YPaBHEHHUS M HEPABEHCTBA,
CBA3BIBAIOLME HEU3BECTHBIC BEJIMYMHBI B TEKCTOBBIX
(B TOM 4McI€e NPUKIAAHBIX) 33]]a4ax.

e A MMOCTPOCHUA u HUCCICIOBaHUA HpOCTGﬁIHPIX
MaAaTEMAaTHYCCKUX MOﬂCHCﬁ.

KOMBHUHATOPUKA, CTATUCTUKA U
TEOPHUS BEPOSATHOCTEM

e pemarh MpocTeiire KOMOMHATOPHBIC 3a/1a9M METOJIOM
nepedopa

® BBHIUUCIATH B MPOCTCHIIMX CIIydasX BEPOSITHOCTH
COOBITHII HAa OCHOBE IIOJCYETA YUCIIA UCXOI0B;

e U1  a”HaJIM3a  peaJbHBIX  YUCIOBBIX  JIAHHBIX,
IIPE/ICTAaBICHHBIX B BUJIE AMArpaMM, IpauKoB;

® aHajik3a I/IH(I)OpMaI_II/II/I CTaTUCTHUYCCKOI'O XapaKTepa.

IF'EOMETPUA
pacro3HaBaTh Ha YepTeXax U MOJIENAX IPOCTPAHCTBEHHbIE
(OpMBI; COOTHOCHTB TPEXMEPHBIE OOBEKTHI C UX
ONUCAHUSIMU, U300PaXKEHUAMHY;
® ONUCBHIBATH B3aMMHOE pACMONOKEHUE HPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE,

¢ QAaHAJIM3UPOBATH B HpOCTGfIIHHX cjIydadx B3anMMHOC
PAacCIIOJIOKCHHUC 00BEKTOB B IMPOCTPAHCTBCE,

e 1300pakaTh OCHOBHbIE MHOTOIPDAHHUKH U KpYTJIble
TeJla; BBIIIOJIHATH YEPTEXKHU 110 YCIIOBUAM 3a/1ady;

® CTpOMTh TpocCTeHIInMe cedyeHus Kyba, TPU3MBI,
MTUPaMUJIbI,

e pemiarth TUTAHUMETPUYECKHE u npocTeifime
CTepeOMEeTpUYeCKHe  33Ja4l  Ha  HaXOXKIACHHUE
TeOMETPUUYECKUX BEJIMYMH (IUIMH, YIJIOB, IUIOMIAJCH,
00BEMOB);

¢ MHCIIOJIB30BaTh IIPU PCHICHUH CTCPCOMCTPUUCCKHUX 3a/1av
ITaHUMETPHUYICCKUC (I)aKTBI n MCTOABbI;

® [IPOBOAMTH [JOKA3aTCJIBHBIC PACCYKACHUA B XOO€
peuICHUAd 3a1a4,

e Uil HccheAOoBaHUA (MOJETMPOBAHUS) HECIOKHBIX
MPaKTUYECKUX CUTyallUd Ha OCHOBE M3YYEHHBIX
(dbopMmyn 1 CBOUCTB Quryp;

Texyuwuii KOHmpoAb: VTHIAUBUIYAIBHOE
BBITIOJTHEHHNE KapTOUYeK-3a/IaHuil,
BBHITIOJTHEHNE YIIPAKHEHUH B X0/1€
MIPaKTHYECKOH pabOTHI.

IIpomesrrcymounulii KOHMPOJIb:

Cam. pabora, TECTUpPOBaHKE, YCTHBIN OMPOC
Pybestcnlit KOHmMpoOIb: KOHTPOIbHAS
pabora.
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e BUHCICHHS OOBEMOB W IUIOMIAACH IMOBEPXHOCTEH

J10JI7KEeH 3HATh:

IIPOCTPAHCTBEHHBIX TEJ IIPU PEIICHUM IPAKTUYECKUX
3aJa4, UCIOJIb3ysl IIPU HEOOXOAUMOCTU CIPABOUYHUKHU
U BBIYMCIIMTEIIBHBIE YCTPOUCTBA.

3HaUEHUE MATEeMATHYECKOW HayKW IS
pelIeHHs 3a/1a4, BOZHUKAIOIINUX B TCOPUH H TPAKTUKE;
IUPOTYy W B TO IKE BpeMs OrPaHUYECHHOCTH
MPUMEHEHHS] MAaTEMaTHYECKUX METOJOB K aHAIM3y H
HCCJICIOBAaHHUIO TPOIIECCOB W SIBICHUN B NPUPOJE H
00I11eCTBE;

3HAUYCHHE MPaKTUKU u BOIIPOCOB,
BO3HMKAOIIMX B  CaMOM  MaTeMaTuUKe I
(dbopMUpOBaHUS U Pa3BUTUS MAaTEeMAaTUYECKON HAYKH;
WCTOPHUIO Pa3BUTHUsSl TMOHATHS YHUCTA, CO3JaHUS
MaTEeMaTHYeCKOro  aHalnu3a, BO3HUKHOBEHUS W
Pa3BUTHUS TEOMETPHU;

YHI/IBepcaHBHHﬁ XapaKTCp 3aKOHOB JIOT'MKH
MATEMAaTHUYCCKUX paCCY)KIIGHI/H\/JI, X IPUMCHUMOCTD BO
BCEX 00/1aCTIX YEIOBEUECKON JACATCIIbHOCTH,

BEPOSITHOCTHBIA ~ XapakTep  Pa3IM4HbIX
IIPOLIECCOB OKPYKAIOLIEro MUpA.

KpnTepml OLICHOK IO MaTEMaTHKE.

Onenka YCTHBIX OTBETOB.

OTBeT OIIEHMBAETCSI OTMETKOM “5”, ecnu yyauincs:

MIOJTHOCTBIO PacKpBLI COJICPIKaHNe MaTepralia B 00beMe, MPeAyCMOTPEHHOM POrpaMMOii 1
y4eOHUKOM;

U3JI0KIIT MaTepHal PaMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YsI MATEMATHYECKYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY, B OTIPEICIICHHOMN JIOTHUECKOM MOCIICI0OBATEIIBHOCTH;

NPaBUJIBHO BBIMTOJIHII PUCYHKH, YEPTEXKHU, TPaGHKH, COMMYTCTBYIOIINE OTBETY;

noKa3zall yMEHHE WILTIOCTPUPOBATh TECOPUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHSTH B HOBOU
CUTYyalluU IIPU BBIITOJHCHUH IMPAKTHYCCKOI'O 3a1aHUs;

POIEMOHCTPHUPOBAJ YCBOSHHE PaHee U3yYCHHBIX COMYTCTBYIOUIMX BOMPOCOB, CHOPMHUPOBAHHOCTD
Y YCTOWYHMBOCTH UCIIOJIb3YEMBIX IPU OTBETEC YMEHUIN M HABBIKOB;

OTBEYasi CAaMOCTOSATENIbHO, 0€3 HABOJISIINX BOIIPOCOB YUUTEIIS.

Bo3moskHBI 1-2 HETOUHOCTH TIPH OCBEIIEHUH BTOPOCTETICHHBIX BOMPOCOB MJIM B BBIKJIAJAKAX, KOTOPHIE
YYEHUK JIETKO UCIIPABUII MTOCTIE 3aMEYaHUsl YUUTEIISA.

OTBeT OIIEeHNBAETCSI OTMETKOM “4”, eciii yIOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OIIEHKY ‘57, HO
IIPY 3TOM UMEET OJIMH U3 HEI0YETOB:

B U3JI0)KCHUU JIOMYIIECHBI HEOOIbIIIME IPOOEITbI, HE HCKa3UBIINE MATEMATUIECKOE COJICPIKaHUC
OTBETAa,

JIOTYIIEHBI 1-2 HetoueTa Mpy OCBENMICHUH OCHOBHOTO COIEP/KaHUsS OTBETA, UCIIPABIIEHHBIE TIOCITE
3aMCUYaHUA YUUTEIA,

JIOMYIICHBI OIIMOKA MITK 00JIee IBYX HEIOYCTOB IPU OCBEIIEHWH BTOPOCTEIIEHHBIX BOIPOCOB HITH B
BBIKJIAJIKaX, JIETKO UCTIPABJICHHBIC TIOCIIC 3aMEUaHUs YUUTEIIS.

OTBeT OlLIEHUBAETCSI OTMETKOM “3”, ecin:
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® HEIOJHO PACKPBITO COJIEpKAHKUE MaTepraia (CoaepKaHue U3JI0KeHO (parMeHTapHO, HE BCeraa
MOCJICZI0BATEIBHO), HO TIOKa3aHO 00Iee MTOHUMaHUe BOIPOCa U IPOJACMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIC IJIA HaﬂbHeﬁmeFO yCBOCHI/IH HpOFpaMMBI;

o NMCIIUCH 3anyI[HeHI/I$I NN I[OHYH_IGHBI OH_II/I6KI/I B OHpeI{eHeHI/II/I HOHSITI/Iﬁ, HUCIIOJIB30OBAHU N
MaTEeMaTHYECKOH TEPMHUHOJIOTHH, YePTEIKAX, BRIKIIAIKAX, HCIPABIICHHBIC MTOCIIE HECKOJIbKHX
HaBOAAIIUX BOHpOCOB y‘-II/ITeJISI;

o y’-IeHI/IK HEC CHpaBI/IJICﬂ C HpI/IMeHeHI/IeM TeOpI/II/I B HOBOﬁ CI/ITyaL[I/II/I HpI/I BBIITOJITHCHU N HpaKTI/I‘-IeCKOI‘O
3a7aHus, HO BBIITOJHMII 00513aTENIbHOE 3a/IaHHE.

OTBeT OLIEHUBAETCSI OTMETKOM “2”, eciu:

® HE PaCKpPBITO COACPIKAHKUE YUeOHOTO MaTepHara;

e OO0OHApY)XCHO HE3HAHHUE WM HE IMOHUMaHUE YICHUKOM OOJIbIICH MM HanOoJIee BaXKHOM YacTh
y4eOHOT0 MaTepuana;

o I[OHYH_ICHBI OH_II/I6KI/I B OHpeIleJIeHI/II/I IIOHATHA, HpI/I HCIIOJIB30BAHUU MaTeMaTPI‘-IeCKOﬁ TepMI/IHOJIOFI/II/I,
B PUCYHKaX, 4epTekKaxX Wik rpadukax, B BRIKIAJIKaX, KOTOPbIC HE UCIPABJICHBI MOCIE HECKOJIBKUX
HABOJISIIIUX BOIIPOCOB YUUTEIIS.

OueHuBaHue MUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTBeT OlleHUBAETCS OTMETKOI «5», eciu:
e paboTa BBINOJIHEHA MMOJHOCTbHIO;
® B JIOTMYECKUX PACCYXKACHHUIX U OOOCHOBAHUU PEIICHUS HET IPOOETIOB U OIIHUOOK;
® B pEUICHUH HET MAaTeMAaTUYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OMHICKA, KOTOPAast He
SIBJISICTCS CJIEJICTBHEM HE3HAHUSI HJIM HETIOHUMaHUs y4eOHOTo MaTtepuaa).
OtMeTKa «4)» CTaBUTCS B CIEAYIONIUX CIydasx:
e paboTa BBINOJIHEHA MMOJHOCTHIO, HO 00OCHOBAHUS IIar0B PEIICHUS HEJOCTATOUHBI (€CIH YMEHHE
00OCHOBBIBATh PACCYKIEHUS HE SIBIISIIOCH CIIEIUATBHBIM O0BEKTOM ITPOBEPKHU);
e JIONYIIEHBI OJIHA OIIMOKA WIIA €CTh JIBa — TPU HE0UETa B BHIKJIAIKAX, PUCYHKAX, YEPTEIKAX WU
rpadukax (eciiv 3T BUJIbI padOT HE SABJSUIUCH CTICIIHAIIBHBIM 0OBEKTOM MPOBEPKH ).
OTmeTka «3» CTaBUTCS, €CIIU:
e JomyineHo OoJiee OHOM OMMOKU WK OoJiee IByX — TPEX HEIOUETOB B BBIKJIAJKAX, YEPTEkKaX WIH
rpadukax, HO yJamuiics ooanaer 00s13aTeIbHBIMU YMEHHUSIMU 110 TIPOBEPSIEMOI TEME.
OTmeTKa «2)» CTaBUTCS, €CIIU:
e JIOMYIIEHBI CYIIECTBEHHBIC OMMOKHY, TTOKa3aBIIKe, YTO yUyalluiics He 001a1aeT 00s3aTeIbHbIMU
YMEHHUSAMH 10 JaHHOM TeMe B MOJTHOM Mepe.
OtmeTka «1» cTaBUTCS B Cilyyae:
® [IOJIHOTO HE3HAHUS W3YYEHHOTO MaTepHaa, OTCYTCTBUS JIIEMEHTAPHBIX YMEHUM U HaBBIKOB.
[Ipu onierke padbOT, COCTOSANTUX U3 33a/JaHUN 00A3aTEJIbLHOI0 YPOBHS U JONMOJHUTEIbHBIX 33JIaHUN,
CTaBATCS CIEAYIOIINE OTMETKHU:
“5”- ecnu BbINIONIHEHO HE MeHee 80% oT Bcelt paboThl
“4”- ecnu BBITIONHEHO OT 66% 10 79% OT Bcelt paboThI
“3”- ecnu BBITIOTHEHO OT 50% 110 65% OT Bcelt paboThI, UK BCE 3a/IaHUsI 00S3aTEIHHOTO YPOBHS
2”- BO BceX JIPYI'HX CIIy4asX, HE COOTBETCTBYIOIUX BBIIIECTIEPEUNCICHHBIM.
Yuutenb MOXKET noGblCUmMb OMMEMKY 38 OPUTHHAIBHBIA OTBET HJIM OPUTUHAIBHOE PEIlIeHHEe, KOTOPhIE
CBUCTETHCTBYIOT O BBICOKOM MaT€MaTHYECKOM PA3BUTHUH YUaIIETocs, a TaK e 3a pelieHue o6omiee
CJIOXKHOM 3aJ]a4uM WJIM OTBETA HAa HanboJee TPYAHBIN BOMPOC, MPEJIOKEHHbBIE CBEPX OOBIYHBIX 3a/I1aHHI.
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