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1. HACHHOPT PABOYEN NIPOI'PAMMBI JUCIIUIIJINHBI
OVY1.09 MaremaTuka

1.1. Ob61acTh IpUMEHEeHUs POrPAMMBI

Pabouas nporpamma ydyeOHOW NHUCLUMIUIMHBI SIBISIETCS YacTblO IPOrPaMMBbI
MIOATOTOBKM CHENUATUCTOB cpenHero 3BeHa B coorBeTcTBUM ¢ PI'OC CIIO mo
cnenuanbHoctu  09.02.07 «MHbopmanmoHHble CHUCTEMBI U TPOrPaMMHUPOBAHUEN.
PabGouas mnporpamma ydyeOHOM jgucHuIUIMHBI «MaTtematukay pa3paboTaHa B
coorBeTcTBUU ¢ TpeboBanusiMu DPI'OC CIIO mo cnemumansHocT  09.02.07
«MHpopMaMOHHBIE CUCTEMBI W MPOrPAaMMHUPOBAHME)», YTBEPKIACHHOIO MPHUKA30M
MunucrepctBa oOpazoBanus ¥ Hayku P ot 09.12.2016 r., Nel547 (pen. ot
17.12.2020) v npumepHO# mporpaMMmoi yueOHOH MUCHUIUTMHBI «MaTeMaThkay s
npodeccuoHaTbHBIX o0Opa3oBaTeabHbIX opraHu3alui, PEKOMEHI0BaHHBIX
®denepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM  yupexjaeHueMm «DenepaabHbli
UHCTUTYT pa3Butusi obOpazoBanus»y (PI'AY «DOUPOy») B kauecTBe MNPUMEPHBIX
OporpaMMbl UL pealiu3allMid  OCHOBHOM Mpo¢ecCHOHAIbHOM 00pa3oBaTebHON
nporpammbl CITO Ha 6a3e 0OCHOBHOTO 00IIero 0Opa30BaHMs C TOJYYEHUEM CPETHETO
obmrero oopazosanus (I[Iporoxosn Ne 3 ot 21 urons 2015 r. Peructpannonusiii Homep
peuensun 377 or 23 wmrona 2015 1. ®I'AY «DUPOy») (¢ u3MEHEHUAMH U
nornojHeHusiMu ot 25.05.2017r.).

1.2. MecTo mucuumiaunsbl B cTpykrype IHIICC3

YyeOHast nucnuInimHa «MareMaTHka» OTHOCHUTCS K 00IIeo0pa3oBaTeIbHOM
noaAroToBke mpu ocBoeHuu crenuanbHocTr 09.02.07 «MHpOpMAIMOHHBIE CUCTEMBI U
IPOrPaMMHPOBAHUEC.

1.3. llesn u TpeGoBaHuUsl K pe3yabTATAM OCBOEHHS THCIHIIJIMHBI

N3ydyeHune MUCHUIIITUHBI HAMIPABJICHO Ha (POPMUPOBAHKE OOIUX KOMIIETECHIIHIA:

OK 01. BsiOupate cnocoObl pemieHuss 3amad  OpodecCHOHATBHON
JESTEIHHOCTU IPUMEHHUTEIFHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisATh TIOUCK, aHAIU3 U WHTEPIpPETAIUi0 HH(pOpMAIIUH,
HEOOXOIMMOM J1JIs1 BBITIOTHEHUS 3371a4 MPOPECCUOHATBHOM 1eATeIbHOCTH.

OK 03. ImanupoBaTh W pealn30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBHOE H
JTUYHOCTHOE Pa3BUTHE.

OK 04. PaGorath B KOJUICKTHBE M KOMaH/E, 3((HEKTUBHO B3aMMOICHCTBOBATH
C KOJUIETaMH, PyKOBOJICTBOM, KJIMECHTAMH.

OK 07. CopelicTBOBaTH COXPAHEHUIO OKpY’Karoleu cpenpl,
pecypcocOepexxeHnio, 3pPEKTUBHO JEHCTBOBATh B UYPE3BHIYANHBIX CUTYAIUSX.

OK 09. Hcnonp3oBaTh WHGOOPMAMOHHBIE TEXHOJOTUHA B TPO(HECCHOHATBHON
TeSITENBHOCTH.

OcBoenue conepkanus y4eOHOW TUCIUIUTMHBI «MartemaTtnkay oOecreunBaeT
JOCTHKEHUE CTYJAEHTaMU CIEAYIOIUX PE3YIbTATOB:
JINYHOCTHBIX:



- c(hOpPMHUPOBAHHOCTh TPEJCTABICHUH O MaTeMaTHKE KaK YHUBEPCATbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICTUPOBAHUS SIBJICHHA W TPOIECCOB, HIASAX W METOIaX
MaTeMaTHKH;

- MOHMMAaHUE 3HAYMMOCTH MAaTEMAaTHUKH JJIi HAayYHO-TEXHUYECKOTO IMporpecca,
c(OpPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe KaK K YacTH OOIIeYeIOBeUeCKOU
KyJIbTYpbl 4Yepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUS MaTEMAaTHKH, 3BOJIIOIHUCH
MaTeMaTHUYECKUX UJICH;

— pPa3BUTHE JIOTHYECKOTO MBIINUICHHS, TMPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMHUYECKONH  KYJIBTYPBI, KPUTHUYHOCTH MBIIIIIICHUS Ha YpOBHE,
HEeoOXoauMoM it Oyaymied mpodecCuoHaIbHOM NEATebHOCTH, I TPOJ0JDKEHHUS
oOpa3zoBaHusl U CaMOOOpa30BaHU;

— OBJIaJICHUEC MaTeMATHUYCCKMMH 3HAHUSAMH M YMEHUSMHU, HEOOXOIUMBIMH B
TIOBCCTHCBHOM YKU3HHU, JIJI1 OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JTUCIHMILIUH U
JTUCITUTUTAH MTPO(ECCHOHAIBHOTO ITUKJIIA, JIJIS TTOJyYeHUs 00pa30BaHMs B 00JIACTSX,

HE TpeOyIoIMX yriyOoJIeHHOW MaTeMaTUYeCKOW MOJArOTOBKY;

— TOTOBHOCTH M CIIOCOOHOCTH K o0pa3oBaHuIo, B TOM quClIe
caM0OOpa30BaHUIO, HAa NPOTSHKCHUM BCCH JKWU3HHM, CO3HATEIBHOE OTHOIICHHUE K
HENPEPHIBHOMY O0Opa30BaHHWIO KaK YCJIOBHUIO YCICIIHOW TPOodecCHOHAIBHONH W
OOIIECTBEHHOMW JIEATEIBHOCTH;

— TOTOBHOCTH M  CIIOCOOHOCTh K  CaMOCTOSITCJIBHOH  TBOPYECKOMH u
OTBETCTBCHHOM JICSITCIIbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B
o0Opa3oBaTeIbHON, OOIECTBEHHO MOJE3HOH, Y4eOHO-UCCIIEI0BATENbCKOM, MMPOSKTHON
U IPYTUX BUAAX JAESTEIbHOCTH;

- OTHOIIEHHE K MPOoheCcCHOHAIBHON NEeATeTbHOCTH KaK BO3MOXHOCTU Y4acTUS B
pPEIIeHUH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJApCTBEHHBIX, OOIEHAIMOHAIBHBIX
pooeM;

MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSITEIbHO OMNPEACNATh LENH JEATEIbHOCTH W COCTaBIATH
IUTaHBl  JICSTEIBHOCTH; CAMOCTOSITENIBHO  OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIESITENbHOCTh, HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JTOCTHKEHUSI TIOCTABJICHHBIX II€JIeH M pealu3allii TUTAHOB JIESITEIbHOCTH; BHIOMPATH
YCTICIIHBIE CTPATETUHU B PA3IUYHBIX CUTYAIIUAX;

- YMEHHE TMPOIYKTUBHO OOMAThCS © B3aUMOJEHCTBOBATH B  MPOIECCE
COBMECTHOM JESATEIHHOCTH, YUYUTHIBATh MO3UIIUU JPYTHX YUYACTHUKOB JEATEIHHOCTH,
s exTuBHO pazpeniaTth KOHPIUKTHI;

- BJIQJICHHE HAaBbIKAMU  TIO3HABATEJIbHOM, y4eOHO-HCCIEAOBATENLCKOH |
MPOCKTHOW JIEATETHHOCTH, HABBIKAMU pa3pelieHus MpoOJeM; CIMOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOWICKY METOIOB PEIICHHS MPAKTHYECKHUX 3ajad,
MPUMEHEHUIO PA3TMYHBIX METOOB ITO3HAHWS;

- TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSITEIbHOW — WMH(OpPMAIMOHHO-
MO3HABATEILHOW NIEATEIHLHOCTH, BKIIIOUAs YMEHHE OPHEHTHPOBATHCS B PA3IMUHBIX
UCTOYHWKAX  HWHPOpMAIUK, KPUTHYECKH OICHWBATh W  WHTEPIPETUPOBATH
uH(OPMAITNIO, TOTYYaeMYI0 U3 Pa3INYHBIX HCTOYHUKOB;



- BJIQJICHUE S3BIKOBBIMH CpPEICTBAMHM: YMEHHUE SICHO, JIOTUMHO W  TOYHO
u3jaraTh CBOIO TOUKY 3PEHHMS], UCIIOJIb30BATh a/ICKBATHHIE S3bIKOBBIE CPEJICTBA;

- BJIAJICHUE  HaBBIKAMU  [O3HABaTEIbHOM  pedJeKcMM  Kak  OCO3HAHUs
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMH, I'PAHMI] CBOECTO 3HAHWS W HE3HAHMWS, HOBBIX ITO3HABATENIBLHBIX 3aj]a4
U CPEICTB JJIsl UX JOCTUKECHUS,

- LEJIEYCTPEMIIEHHOCTh B TIOMCKaX u MPUHSITUU pELICHUH,
CO00pa3UTETBHOCTD u VUHTYULIHNS, Pa3BUTOCTHIIPOCTPAHCTBEHHBIX
MpeCTaBICHUN; CIIOCOOHOCTh BOCIPUHUMATH KPACOTY U TAPMOHUIO MUPA;
npeAMeTHbIX:

— c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O MaTeMaTUKEe KaK 4YacTh MHPOBOUH
KyJbTYpPhl U MECT€ MaTEMaTUKH B COBPEMEHHOM NMBWJIM3AIIMH, CTIOCO0AX OMUCAHUS
SIBJIEHUM peajibHOTO MUpPa HA MAaTEMaTUYECKOM SI3BIKE;

— c(hOpMUPOBAHHOCTh TMPEJCTABICHUA O MaTEMaTUYECKUX TOHITHSAX Kak
BAKHEHIIMX MAaTEMATUYECKUX MOJENAX, IMO3BOJISIIOIIMX OMNUCHIBATH W HU3Yy4yaTh
pasHble MpPOLECChl W SIBJICHUS; IMOHMMAHUE BO3MOXHOCTU aKCMOMAaTUYECKOTO
MOCTPOEHUS MATEMATUYECKUX TCOPUIL;

- BJIQJICHUE METOJaMU JO0KA3aTeJIbCTB W QJITOPUTMOB PEIICHUS, YMEHUE HX
MPUMEHSITh, IPOBOJIUTH 1I0KA3aTEIbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4;

- BIIQJICHUE  CTAaHAAPTHBIMKU  NPUEMAMHU  PEIICHUS  PAMOHAJIBHBIX U
UppalMOHANIbHBIX, TTOKA3aTEJbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHCHUH U
HEPABEHCTB, UX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
yucie Uil TOMCKAa MYTH peIIeHHWS M WUIIOCTPALMU PEIICHUS YpaBHEHUW W
HEPaBEHCTB;

- c(hOpMHUPOBAHHOCTD NpeACTaBICHUN 00 OCHOBHBIX MOHATHUAX
MaTE€MAaTHYECKOr0 aHaln3a U UX CBOMCTBAaX, BIAJICHHE YMEHHEM XapaKTEpH30BaTh
NOBeJICHHE (PYHKIIMI, HMCIOIb30BaHUE TMOMYYCHHBIX 3HAHMM JJI1 ONMUCAHUS U
aHaJu3a peajbHbIX 3aBUCHMOCTE;

- BJIAJCHUE OCHOBHBIMU TMOHATUSIMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOWCTBaxX; C(HOPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpuueckue (GUrypsl Ha 4epTexax, MOJACIAX U B PEAIbHOM MHPE;
NPUMEHEHHE W3yYEeHHBIX CBOWCTB TreoMeTpuyeckux ¢uryp u dopmyn  ais
pELICHUS] TEOMETPUUYECKUX 3a/1a4 U 3374 C IPAKTUYECKUM COAECPKAHUEM;

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUNA O TPOIECCaX M SBICHUSAX, WMEIOINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpE,
OCHOBHBIX MOHSATHUSX 3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHHWW HAXOIUTh U
OIICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUHA B MPOCTEUIINX MPAKTUIECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJIUYUH;

— BJIaJICHUE HABBIKAMU MCIIOJb30BAaHHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM
P PELICHUH 33/1a4.

B pe3ynbTaTe 0CBOCHUS NUCITUIIIIMHBI 00yUYaIOITUNUCS JOJKEH 3HATh:
- 3HAYCHUE MATEMAaTHYECKOM HAyKW IS PEIICHWS 3aa4d, BO3HUKAIONIMX B
TEOpUU M TPAKTHUKE, IIUPOTY U B TO K€ BpPEMs OIrPAHUUYCHHOCTH MNPUMECHEHMS



MaTEeMaTHYECKUX METOJOB K aHAIW3y U HCCIEIOBAaHUIO MPOIECCOB U SIBICHUN B
MPUPOJE U OOILECTBE;

- 3HAYCHHE TMPAKTUKA U BOIMPOCOB, BO3HHUKAIOMIMX B CAMON MaTeMAaTHUKE JJIs
GopMupoBaHUS U Pa3BUTUS MATEeMAaTUYECKOW HAYKW; HCTOPUIO PA3BUTHS TMOHATHUS
qrcna, CO3JaHMS MaTeMaTUYeCKOro aHalu3a, BO3HUKHOBEHHS U Pa3BUTHI
reOMeTpUH;

— YHUBEPCAIIBHBIA XapakTep 3aKOHOB JIOTUKA MAaTeMAaTUYECKHX pacCyXICHUH,
UX MIPUMEHUMOCTH BO BCEX 00JIACTIX YEJIOBEUECKOU JESITENFHOCTH;

— BEPOSTHOCTHBIN XapaKTep Pa3IMIHBIX MPOILIECCOB OKPYKAIOIIETO MHUPA.

B pesynbraTe ocBOEHUS AUCHUILUIMHBI 00YUYaIOIIUICS T0KEH YMETh:
Aureopa:
- BBITIOJIHSITh apu(MeTudeckue JEHCTBUS HAJ YHCIAMH, cOdYeTas YCTHBbIE U
NUCbMEHHBIC  TPUEMBI; HAXOJUTh MPUOJTMKEHHbIE 3HAYCHUS  BEIUYUH U
MOTPENTHOCTH BBIUUCIECHUN (aOCOTIOTHASI U OTHOCHUTEIIbHAS); CPaBHUBATh YHCJIOBBIC
BBIPKCHUS;
- HaxXOJIUTh 3HAYCHUS KOPHS, CTENEHHU, Jiorapudma, TPUTOHOMETPUUECKUX
BHIDOKCHUH HA  OCHOBE  ONPEACNICHMS, MCIOJB3ys TPU  HEOOXOJAMMOCTU
WHCTPYMCHTAJIBHBIC  CPEJICTBA; TIOJb30BAThCSA MPUOJMKECHHOM OIEHKOW mpu
MPaKTUYECKUX pacueTax;
- BBITIOJIHSITh TIPE0oOpa30BaHUs BBIpAXKCHUHN, MPUMEHSS (POPMYIIbI, CBSI3aHHBIEC CO
CBOICTBaMU CTENEHEM, Jorapu(MoB, TPUTOHOMETPUUECKUX (PYHKITHIA.
DOyHKIMU U TPAPUKH:
- BBIUUCIISATh 3HA4Y€HHE (PYHKIIMM 10 3aJaHHOMY 3HAYEHHIO apryMeHTa Ipu
pa3sTUYHBIX crioco0ax 3aAaHus QyHKIUY;
- OTIpEJIENIATh OCHOBHBIE CBOMCTBA YHUCIOBBIX (PYHKIIHMM, UIUTFOCTPUPOBATh X HA
rpadukax;
- CTPOUTHh TpaduKH H3YYCHHBIX (PYHKIWNA, WUIIOCTPUPOBATh 1O TpaduKy
CBOMCTBA 3JIEMEHTAPHBIX (DYHKIIHIA;
- UCIIOJIb30BaTh MOHATHE (QYHKIMHM JUIsI OMHCAaHUS M aHalli3a 3aBUCUMOCTEH
BEJINYUH.
Hauana MmaTteMaTH4ecKkoro anajamusa:
— HAXOJUTh MPON3BOIHBIE IIEMEHTAPHBIX (PYHKITUH;
— UCIIOJIb30BaTh MPOU3BOJHYIO /I U3YYCHUS CBOMCTB (DYHKIIUN M TOCTPOCHUS
rpaduKoB;
— NPUMEHSITh TPOU3BOAHYIO JJIsi TMPOBENCHUS NPUONMKEHHBIX BBIYMCICHU,
pemiath 3a7ayd MPUKIATHOTO XapaKTepa Ha HAXO0XICHWE HauOOINBIIETO U
HaWMEHBIIEro 3HAYECHUS;
— BBIUHCIISITh B MPOCTEUIINX CIydasX MIOMAAU U OOBEMBI C HCIOJIb30BaHUEM
OMpEIeIEHHOr0 UHTErpaa.
YpaBHeHMS M1 HEPABECHCTBA:
— pemarb pallOHaJbHEIE, MOKa3aTelbHbIE, Jorapu(pMUIECKue,
TPUTOHOMETPUUYECKUE YPABHEHUSI, CBOJSIIUECS K JIMHEHHBIM U KBaJPATHBIM, a TAKXKE
aHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;



- UCII0JIb30BaTh rpa)uueCcKuil METO/ pEIEHUS! YPABHEHUI U HEPABEHCTB;

— M300pakaTh Ha KOOPIAWHATHOM TUIOCKOCTH PELIEHUsI YPaBHEHU, HEPABEHCTB U
CUCTEM C IBYMsI HEU3BECTHBIMU;

- COCTaBJIATh U PELIaTh YPABHEHHSI U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCIIE MPUKIAJAHBIX) 3a/1a4ax.

KomOuHaTopuka, craTHCTHKA M TEOPHUS BEPOATHOCTE:

- pemarb npocTeiline KOMOMHATOPHBIE 3a/1la4d METOJIOM Iepedbopa, a Takke ¢
MCIOJIb30BAaHUEM M3BECTHBIX (OPMYIT;

- BBIUMCIATh B TPOCTEHIIMX  CIIy4asX BEPOSATHOCTH COOBITMM Ha OCHOBE
[IOZCYETA YUCIIA UCXOI0B.

I'eomerpus:

- pacno3HaBaTh Ha 4epTekax W MOJENSAX MPOCTPAHCTBEHHbIE (OPMBI;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

— ONMCHIBAaTh B3aUMHOE PACIOJI0KEHUE MPSIMBIX U INIOCKOCTEW B MPOCTPAHCTBE,
apryMeHTHPOBATh CBOM CYXACHHS 00 3TOM PaCIONOKEHUY;

- aHAIM3UPOBATH B MPOCTEHIINX CITy4asX B3aUMHOE PacloioKeHHe 00OBEKTOB B
IIPOCTPAHCTBE,

- M300pakaTh OCHOBHbIE MHOTOTPAHHUKHU U KPYTJIbIE TEJA; BHIOJIHATH YEPTEIKU
10 YCJIOBUSIM 3a]1a4;

- CTPOUTH MPOCTEHIINE CeYeHUs KyOa, MPU3MBbI, MUPAMU/IBI;

- pemars IJIAHUMETPUYECKUE U IPOCTEHIINE CTEPEOMETPUYECKUE 3aJayd Ha
HaXO0KJ€HHE TeOMETPUUECKUX BEJIMYMH (JJINH, YIJI0B, IUIOIIaei, 00beMOB);

- UCIIOJIB30BAaTh IIPU PELICHUU CTEPEOMETPUYECKHUX 3a/ad IUIAHUMETPUYECKUE
(aKThl U METOABI;

- IIPOBOJIUTH JTOKA3ATEIIbHBIE PACCYKIEHUS B XOJI€ PELICHUs 3a1a4.

1.4. Koim4ecTBO 4YaCOB HA OCBOEHHE MPOTrPAMMBI TUCIUTLTAHBI
MakcuMansHOM yueOHON Harpy3ku oOydarornierocs — 246 4acos.

2. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0bem y4eOHOM TUCHUIIUHBI M BUJbI Y4e0HOI padoThI

Bup yyeOHo# padoThl Obnem
4acoB

O0bem 00pa3oBaTe/IbHOI POrPaMMBbI 246

B TOM YHCJIE:

TEOPETHICCKOEC OOyUCHHE 138

MPAKTUYECKUE 3aHSITHSI 96

caMOCTOsITEIbHAS paboTa 0

KOHCYJIbTAITU! 6

POMEKYTOUYHAsI aTTecTanus B popme sK3aMeHa 6




2.2. TemaTu4yeckuii IVIaH U cofep:KaHue Y4eOHOI Aucuuminabl «MartemaTuka»

HaunmenoBanue pa3nesioB | Coaep:kanue y4eOHOro MaTepuasa, jadboparopabie padtorel 1 | O0beéM B Konni YuebHo-
U TeM NpaKTHYECKHe 3aHSATHS, CAMOCTOSITeIbHASL padoTa yacax KOMIIeTeHI N, MeTOINYEeCKoe
o0yuarwuuxcs, KypcoBasi padora (IpoeKr) ¢popmMupoBanuio ob0ecrneuenune
KOTOPBIX
crnocodcTByer
3JIeMEeHT
MPOrpamMMbl
1 2 3 4 5
BBenenue Copep:xkanue y4eOHOro MarepuaJjia
1. Maremartuka B Hayke, TEXHHKE, JKOHOMUKE, HUHPOPMAIIMOHHBIX OK 01, OK 02,
TEXHOJIOTUSAX U MPAKTUYECKON NEATETbHOCTH. 2 OK 03, OK 04, 1,2
2. llenm w 3amauMm wu3ydYeHWs MaTeMaTHKd TPU OCBOCHUH OK 07, OK 09
npodeccuii CITO u cnenmansHocTen CITO.
PA3JIEJI 1.
AJITEBPA 26
Tema 1.1. Conep:xanue y4eOHOro Mmarepuaja OK 01. OK 02
Pa3zBurtne nousitTus o 1. llenple 1 panMoHaIbHBIC YKCIIa. JIeCTBUTEIIBHBIC YHCTIA. 10 OK 03: OK 0 42 1,2
qucie 2. ITpuGnkeHHbIe BBIYUCICHUS. OK 07. OK 09
3. KommiekcHble unca. ’
Tema 2.1. Conep:xanue yueOHOro marepuaja
KopHu, crenenu u 1. KopHuu u creneHu.
Jorapugmol KopHu HaTypanpHOI CcTeneHM M3 4YMCiIa M UX CBOICTBA.
gTeneHn C palOHANBHBIMH TTOKA3aTeNISMHU, HXCCBoﬁCTBa. OK 01. OK 02
TENEHW C JEeHCTBUTENBHBIMU TOKa3zaTensimMu. CBolicTBa ’ ’
CTETIeHHU C Z[eZIE/'ICTBI/ITeJ'ILHLIM noKa3aTeleM. 10 OK 03, OK 04, b
OK 07, OK 09

2. Jlorapudm. Jlorapudm uncna.

OcHoBHOE Jlorapu(MHUECKOe TOXECTBO. [lecaTuuHbIe

U HaTypajbHbIE norapudmsl.  I[TpaBuna JEeNCTBUAN c
norapudmamu. Ilepexos Kk HOBOMY OCHOBAHHIO.




3. [IpeoOpazoBanue anredpandecKux BHIPAKEHUH.
[IpeoOpazoBanue panMOHATBHBIX, HPPANUOHAIBHBIX CTEICHHBIX,
NIOKA3aTEeNbHBIX M JOTapU()PMUIECKUX BBIPAKCHUI.

IIpakTHyeckoe 3ansitue

1. Apudpmernueckne nOeHCTBHS HaAJ YHCIAMHU, HAaXOXICHHUE
OpUOIMKEHHBIX ~ 3HAUEHUH  BEJIMYMH U HOTPELIHOCTEH
BBIUMCIICHUM  (aOCOJIIOTHOM W OTHOCHUTENIBHOM), CpaBHEHHE
YHCIIOBBIX BBIPAYKEHUI.

2. Beruucnenne W cpaBHEHHE KOpHEW. BhImoiHeHHWE pacyeToB ¢
paauKaiaMu.

3. Pemenme wppanuMoHANBHBIX  ypaBHeHHWHA.  HaxosxieHue OK 01, OK 02,
N o 6 OK 03, OK 04, 1,2
3HAYEHHH CTENeHEH ¢ PallMOHATLHBIMHU TIOKa3aTeIISIMHU.
. . OK 07, OK 09
4. CpaBuenue creneHedl. IIpeoOpa3oBaHusi  BBIpaKEHUH,
CoJIepKaIllNX CTENEHU. Pelienne nokas3arenbHbIX YpaBHEHHMN.
5. Haxoxnenue 3HaueHWil Jsorapugma IO TNPOU3BOJLHOMY
ocHoBaHuIo. llepexoq OT oOXHOrO OCHOBaHHMA K JPYrOMY.
Boruucnenne u cpaBHeHue JorapudmoB. JlorapudmupoBanue
U TIOTEHUUpOBaHUE BblpakeHuil. Pemenue mnorapudmuyeckux
YpaBHEHHUI.
PA3JIEJI 2.
OCHOBBI 27
TPUT'OHOMETPUU
Tema 2.1. Conep:xxanue ydeOHOro MaTepuaja OK 01, OK 02,
OcHOBHbIE IOHATHSA 1. Pagmannas mepa yria. Bpamarensnoe nsmwkenue. CuHyC, 2 OK 03, OK 04, 1,2
KOCHHYC, TAHT'€HC U KOTAHI'€HC YHCIIa. OK 07, OK 09
IIpakTHYeckoe 3aHsITHE OK 01, OK 02,
1. PaguanHbplii METOI HM3MEpPEHHsI YIJIOB BpAILICHHUS U CBS3b C 2 OK 03, OK 04, 1,2
rpagycHOM Mepoil. OK 07, OK 09
Tema 2.2. Coaeprxanue y4eOHOro Mmarepuajia OK 01, OK 02,
OcHoBHBIE 1. ®opmynsl npuBeneHus. Dopmynsl croxkenus. Dopmysbl 4 OK 03, OK 04, 1,2
TPUTOHOMETPHYECKHE ynBoeHusl. PopMyIibl IOJIOBUHHOTO YTJIA. OK 07, OK 09
TOKIeCTBA IIpakTHYeckoe 3aHsITHE OK 01, OK 02,
1. OcHOBHbIE  TPUTOHOMETPUYECKUE  TOXKAECTBA,  (HOPMYIIbI 4 OK 03, OK 04, 1,2
CIIOXKEHHS, yIIBOEHHUS, npeoOpa3oBaHUEe  CYMMBI OK 07, OK 09




TPUTOHOMETPHUUECKUX byHKITiI B IIPOU3BEICHHUE,
npeoOpa3oBaHNe MPOU3BEICHHUS TPUTOHOMETPHUECKIX (YHKIHH B

CyMMY.

Tema 2.3. Conep:xanue yueOHOro MmaTepuaja
IIpeoGpa3oBanue 1. IIpeoOpa3zoBaHne CyMMBbI TPUTOHOMETPHUYECKHX (PYHKIUN B OK 01, OK 02,
NpocTEeHImMX IIPOU3BEJICHUE U TPOU3BEJICHUS B CyMMY. 2 OK 03, OK 04, 1,2
TPUTOHOMETPUUYECKUX 2. BeIpakeHHE TPUTOHOMETPHUYSCKUX (DYHKIMA Yepe3 TaHTEHC OK 07, OK 09
BBIPa:KeHU TIOJIOBUHHOTO apTyMEHTA.
IIpakTHYeckoe 3aHsITHE OK 01, OK 02,
1. OOparnHble TpuroHoMmerpuueckue (QyHKIUU. ApKCHUHYC, 4 OK 03, OK 04, 1,2
apKKOCHHYC, apKTaHT €HC. OK 07, OK 09
Tema 2.4. Copep:kanue y4eOHOro MarepuaJjia
Tpuronomerpuyeckue 1. Tlpocreiimme TpuroHoMeTpudeckue ypaBHeHus. [Ipocrteitmme OK 01, OK 02,
YPABHEHUSI U HEPABEHCTBA | TPUTOHOMETPUYECKNE HEPABEHCTBA. 3 OK 03, OK 04, 1,2
2. OOpaTtHple TpHTOHOMETpUYEeCKHe (YHKIUU. ApPKCHHYC, OK 07, OK 09
ApPKKOCHHYC, apKTaHT€HC.
HpaKan(ECKoe 3aHsATHE OK 01, OK 02,
1. Ilpocreiiiyie TPUrOHOMETPUUECKHE YPaBHEHUSI U HEPABEHCTBA. 1,2
2. OOparHble TpPUTOHOMETPUYECKHE (DYHKIHMH: apKCHUHYC 6 OK 03, OK 04, ’
’ OK 07, OK 09
ApKKOCHHYC, apKTaHT €HC.
PA3JIEJI 3.
®OYHKIIUU N 18
I'PAOUKHN
Tema 3.1. Conep:xanue yueOHOro marepuasa OK 01. OK 02
DyHKIUH 1. OGnacte ompeneneHuss U MHOMKECTBO 3Ha‘lfHI/II71; rpaduk 2 OK 03: OK 0 4: 1,2
¢byHkMKM,  nocrpoeHue  rpadukoB  (QYHKIMHA,  33aJaHHBIX OK 07, OK 09
pa3INYHBIMU CHIOCOOAMHU.
Tema 3.2 Conep:xanue yueOHOro marepuaja
CaoiicTBa pyHKIIUM 1. MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OIPAHHUYEHHOCTb,
NEePUOIUIHOCTb. OK 01, OK 02,
2. TlpoMmexyTku Bo3pacTaHuss M YyObIBaHUs, HauOoJbllIee U 4 OK 03, OK 04, 1,2
HauMEHbIIIEE 3HAUEHUS, TOUKH dKCTpEMyMa. OK 07, OK 09

3. I'papuueckas unrepnperamms. [IpumMepbl (YHKIIMOHAIBHBIX
3aBHCHMOCTEN B PEAJIbHBIX MPOLIECCAX U SBICHUSIX.




4. Apucdmernueckue onepanuu Haa QyHKIUSIMH.
Cnoxnas ¢ynkuust (kommnosunus). [loHATHE O HEMpPEepHIBHOCTH

GyHKINN.

IIpakTH4Yeckoe 3aHATHE
1. Ilpumepsl 3aBUCHUMOCTEH MEXIy MEPEMEHHBIMH B pEAbHBIX
IIpoIecCax M3 CMEXKHBIX JUCLHUILUINH.

2. Omnpenenenne ¢ynkuuii. [loctpoenne u uyrenuwe rpadukoB OK 01, OK 02,
¢bynkuuit. MccnenoBanne QyHKIHH. 2 OK 03, OK 04, 1,2
3. CpoiicTBa JMHEWHOW, KBaJAPaTUYHOHN, KyCOUHO-THHEHHOU W OK 07, OK 09
JIPOOHO-IMHENHON (QYHKLINH.
4. HempepeiBHble U nepuoauyeckue ¢yHknuu. CBolicTBa H
rpadMKu CHHYyca, KOCHHYCA, TAHTCHCA H KOTAHT€HCa.
Tema 3.3. Coaep:kaHue y4eOHOr0 MaTepuasia OK 01. OK 02
Oo0paTHble pyHKUMHT i Ob6nacts ompeneneHuss MU 00JacTb 3HAYEHHM oOOpaTHOM 2 OK 03’ OK 0 4’ 1,2
YHKIIAH. ; ’
2. I'padpux oOpaTHOM PyHKITHH. OK 07, OK 09
IIpakTHyeckoe 3aHsiTHE
1. O6parnbie ¢yHkuu U ux rpaduxu. OdpaTHbIC OK 01, OK 02,
TPUTOHOMETPUUYECKHE (YHKITUU. 2 OK 03, OK 04, 1,2
2. IIpeoOpazoBanus rpaduka (yHKIUU. ['apMoHHUYECKHE OK 07, OK 09
xosiebanus. [Ipuknannsie 3anaun.
Tema 3.4. Conep:xanue y4eOHOro Mmarepuaja
Crenennele, 1. Onpenenenust pyHKIMMA, UX CBOMCTBA U IPaPUKH. OK 01. OK 02
NoKa3aTeJibHbIe, 2. IlpeoOpazoBanus  rpadukoB. IlapamnensHblli  nmepeHoc, 5 OK 03’ OK 0 4’ 1,2
JorapupmmnyecKkue CUMMETPHUSI OTHOCUTEJIBHO OCEHl KOOpAMHAT WU  CHUMMETPUs OK 07’ OK 09’
¥ TPUTOHOMETPHYECKHe | OTHOCUTEIBHO Hadana KOOPAWHAT, CUMMETPHs OTHOCUTEIBHO ’
¢pyHkuuu. psMOM Y = X, pacTsDKEHHE U CKaThe BAO0JIb OCEH KOOPMHAT.
OopaTHbIe IIpakTHYeckoe 3aHsITHE OK 01, OK 02,
TPUIOHOMETPHUYECKHUE 1. TlokazartenbHble, JOrapuMuyeckue, TPUTOHOMETPUYECKHUE 4 OK 03, OK 04, 1,2
dyHkuun YPaBHEHUS U HEPABEHCTBA. OK 07, OK 09
IIpome:xyTounas arrecranus B popme 1uddepeHHpPOBAHHOIO0 3a4€eTa
PA3JEJI 4. 40

HAYAJIA




MATEMATHUYECKOI'O

AHAJIN3A
Tema 4.1. Conep:xanue yueOHOro MmaTepuaja
IMocnenoBaTebHOCTH 1. Cnoco0sl 3a/1aHus u CBOMCTBa YHUCIIOBBIX
IIOCJICIOBATEIIFHOCTEH. OK 01, OK 02,
2. [lonsitne o mnpenene mocienoareabHOCTH. CyIeCTBOBaHUE OK 03, OK 04, 1,2
npesiena MOHOTOHHOW OrpaHMYEHHOM MOCIEI0BaTeIbHOCTH. OK 07, OK 09
3. CymmupoBaHue nocienoBaTeabHocTel. beckoHeuHo
yOBIBaIOIIIasi TeOMETPUUECKAast MPOTPECCHS U €€ CyMMa.
IIpakTHYeckoe 3aHsITHE
1. YUncnaoBast 1mOCIE€NOBAaTEILHOCTb, CIIOCOOLI €€  3amaHus, OK 01, OK 02,
BBIUHCIICHUS YJIEHOB nocienoBatenbHocTu.  [lpenen OK 03, OK 04, 1,2
MOCJIETOBATETLHOCTH. OK 07, OK 09
2. beckoHeuHO yOBIBAIOIIas TeOMETPUYECKas IIPOTPECCHSI.
Tema 4.2. Copep:xkanue y4eOHOro MaTepuaJjia
IIpousBoanas 1. Tlonatue o mNPOU3BOIHOM (YHKIUHU, €€ TCOMETPUUYECKUN U
(¢bu3uYecKkuil CMBICII. YpaBHEHHE KacaTellbHOM K rpaduky
byHKINH.
2. IlpousBojiHblE CyMMBI, Pa3HOCTH, IPOU3BEICHUS, YaCTHBIE.
[Ipou3Bo/iHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUIL. OK 01. OK 02
3. [lpumeHenne mNPOM3BOAHONM K HCCIEAOBaHUIO (QYHKIMH U OK 03’ OK 0 4’
noctpoeHuto rpaduxoB. [IpomsBogHbIe 00paTHON (GYHKIIUU U ; ’ 1,2
OK 07, OK 09
KOMIO3UIHNU (PYHKITUH.
4. Ilpumepsl HCMOJIB30BAHUS TPOM3BOJHON ISl HAXOXKICHUS
HAWIY4IIero peuieHus B MOPUKIAAHBIX  337adax. Btopas
MPOU3BOJIHASA, €€ TEOMETPUUYECKUI 1 (PU3NUECKUN CMBICI.
Haxoxnaenue ckopocTu [uisl mpolecca, 3aJaHHOTO (GOpMYNIoN H
rpauKoMm.
IIpakTH4Yeckoe 3aHATHE
1. TlpousBojHasi: MEXaHHUYECKHMH M TEOMETPUYECKUH CMBICIT
HpOI/ISI;OI[HOI; N OK 01, OK 02, 1.2
2. YpaBHeHHEe KacaTelbHONM B oOmeM Buzge. IlpaBunma wu OK 03, OK 04, ’
OK 07, OK 09

dbopmynel  muddepeHupoBaHus, — Ta0iWIa  MPOU3BOTHBIX
JNeMeHTapHbiX  QyHKuud.  HccmegoBanume — QyHKOMH — C




IIOMOILBIO  ITPOU3BOJHOM. Haxoxnenue HauOO0JIbLIETO,
HAaMMEHBIIIETO 3HAYCHUS M HKCTPEMAaJIbHBIX 3HAUCHHUN (QYHKIUH.

Tema 4.3. Conep:xanue yueOHOro MmaTepuaja
IlepBooGpa3nas n 1. IlpumeHneHue onpeeIeHHOr0 HHTETpaia 11l HAXOXKACHUS OK 01, OK 02,
HHTErpaj IO  KpUBOJMHEWHOW  Tpamenun. Popmyna HeroroHa— 8 OK 03, OK 04, 1,2
JlenOnuma. OK 07, OK 09
2. [lpumepsl IPUMEHEHHS WHTErpaia B GU3NKE U TEOMETPUH.
IIpakTuyeckoe 3ansitue
1. Uuterpan u nepBooOpasHas. Teopema Hprorona—JlelOHuIIa. 8 8E 8;’ 85 8421’ 19
2. IlpumeHeHne WHTErpaia K BEIYUCICHUIO (PU3NYECKUX BEITHUNH OK 07’ OK 09’ ’
U TUTOIIAJIeH. ’
PA3JIEJI 5.
YPABHEHUSA U 31
HEPABEHCTBA
Tema 5.1. Copep:kanue y4eOHOro MmarepuaJjia
VYpaBHenusi u cucrembl | 1. PanumoHaneHble, UppalMOHaJbHbBIE, IOKa3aTelbHbIE U OK 01. OK 02
YPaBHeHUI TPUTOHOMETPUUYECKNE YPABHEHUS U CUCTEMBI. 4 OK 03’ OK 0 4’ 1,2
2. PaBHOCUIIBHOCTh ypaBHEHUM, HEpPaBEHCTB, cucTteM. OCHOBHBIE OK 07’ OK 09’
MpUEeMbl WX pelnieHus (pa3loKeHWe Ha MHOXKUTENH, BBEICHUE ’
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rpaduecKuil METON).
IIpakTHyeckoe 3aHsiTHE
1. Kopuu YpaBHEHHUII. PaBHOCMIIBHOCTB YpaBHEHUIA. OK 01, OK 02,
[IpeobGpazoBanue ypaBHEHHIA. 4 OK 03, OK 04, 1,2
2. OcHOBHBIE TIPHEMBI pelieHHs] ypaBHeHHid. Pemienue cucrem OK 07, OK 09
YPAaBHEHUM.
Tema 5.2. Conep:xanue yueOHOro marepuaja OK 01. OK 02
HepaBencrtBa 1. PauuonanmpHble, HppalMOHAILHBIE, TOKa3aTeNbHBIE U 7 OK 03’ OK 0 4’ 1,2
TPUTOHOMETPUYECKHEe HepaBeHCTBA. (CHOBHBIE TIPUEMBI HUX OK 07’ OK 09’
pEILICHHUS. ’
Tema 5.3. Conep:xanue yueOHOro Mmarepuaja OK 01. OK 02
Hcnoab3zoBanue cBoiictB | 1. Meton wunHTepBanoB. IM3o0OpakeHue Ha  KOOpPIMHATHOM 6 OK 03’ OK 0 4’ 1,2
U rpa¢pukoB GyHKUMIA | IJIOCKOCTH MHOJKECTBA PCIICHUN YpPaBHEHHM U HEPABEHCTB C OK 07’, OK 09’

NpH pelieHHH

ABYMS TICPCMCHHBIMU U UX CHCTCM.




ypaBHeHuii u HepaBeHcTB | IIpakTHyeckoe 3ansTHe OK 01, OK 02,
1. Ucnonp3oBanue CBOWCTB ¥  TpagukoB  (QyHKUMHA  uIs 6 OK 03, OK 04, 1,2
pelleHns] YpaBHEHUH U HEPaBEHCTB. OK 07, OK 09
Tema 5.4. Conep:xanue yueOHOro MmaTepuaja
[Mpuxkaaanbie 3a1a4u 1. IlpumeHeHwe MaTEeMaTUYECKUX METOJIOB JUISL  PEIICHUS OK 01, OK 02,
COJIEpKaTEeNIbHBIX 3a7ad M3 pPa3JIMYHbIX 00JlacTe Hayku W 4 OK 03, OK 04, 1,2
MIPaKTHKH. OK 07, OK 09
2. VIaTepriperanysi pe3ysibTaTa, y9eT peajlbHbIX OrpaHHYCHHN.
PA3JIEJI 6.
KOMBHUHATOPUKA,
CTATUCTUKA N 24
TEOPUS
BEPOSTHOCTEM
Tema 6.1. DjreMeHTHI Copep:kanue y4eOHOro MarepuaJjia
KOMOHMHATOPUKH 1. OcHoBHBIE TOHATHS KOMOMHATOPUKH. 3a7aud Ha TIOJCYET OK 01. OK 02
qpcia p6a3MemeH1/n71, MEePECTaHOBOK, coueTaHui. Pemienue 3amaq 6 OK 03’ OK 0 4’ 12
Ha repedop BapHaHTOB. ; ’ ’
2. ®opmyna OwmHoma Hpiorona. CBoiicTBa OWHOMHHAIBHBIX OK 07, OK 09
ko3 durmentos. Tpeyronpuuk [lackans.
IIpakTHyeckoe 3aHsITHE
1. IlpaBuna koMOuHaTOpUKH. PereHne KOMOMHATOPHBIX 3aj1ad. OK 01, OK 02,
Pa3mernienus, coueTanus ¥ MepecTaHOBKH. 6 OK 03, OK 04, 1,2
2. bunom Hpiorona wu TpeyronapHuk Ilackamsa. Ilpuxmamnbie OK 07, OK 09
3aJ1auH.
Tema 6.2. DjieMeHTBI Conep:xanue yueOHOro marepuasa
TeOPUH BePOSITHOCTEl 1. CoObITHe, BepOATHOCTh COOBITHS, CIOXKEHHE U YMHOXEHHE OK 01. OK 02
BEPOSATHOCTEH. HOH}H:’I/IG 0 HE3aBHCHUMOCTH COOBITHIA. 4 OK 03, OK 04, 1,2
2. JluckpeTHas cioyvaiiHas BeTMYMHA, 3aKOH €€ pacipeesieHusl. OK 07. OK 09
3. Ywucnossle XapaKTEepPUCTUKU  JUCKPETHON CIIy4yanHOM ’
BennuuHbL. [loHATHE O 3aKOHE OGONBIINX YUCED.
IIpakTuyeckoe 3ausitue
1.p Kinaccuueckoe — ompenenenue BEPOSITHOCTH CBOMCTBA OK 01, OK 02,
9 . 2 OK 03, OK 04, 1,2
BEPOSITHOCTEH, TEOpPEMA O CyMME BEPOSITHOCTEM. OK 07, OK 09

2. Brluncnenue BeposSTHOCTEH.




Tema 6.3. DjieMeHTbI

Conep:xanue yueOHOro Mmarepuaja

MaTeMaTH4ecKoii 1. IlpeacraBneHne MaHHBIX (TAONHIBI, AUATPaAMMBI, TpaduKn), OK 01, OK 02,
CTATUCTHKH reHepasbHast COBOKYITHOCT, BBIOOpKA, cpenHee 4 OK 03, OK 04, 1,2
apudmeTndeckoe, MeIMaHa. OK 07, OK 09
2. llonsiTHe O 3a7a4ax MaTEMaTHYECKOW CTATHCTHKH.
IIpakTHYeckoe 3aHsITHE OK 01. OK 02
1. Pemenue npakTHYECKUX 3a/1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX 9 OK 03’ OK 0 4’ 19
METO/JIOB. ) ’ ’
OK 07, OK 09
2. IlpukitagHbIe 3a/1a9H.
PA3JIEJI 7. 66
I'EOMETPUSI
Tema 7.1. Copep:kanue y4eOHOro MarepuaJjia
Ipsameie u miiockoctu B | 1. B3aumHoe pacnosiokeHue [BYX HpPsSMBIX B IPOCTPAaHCTBE.
NPOCTPAHCTBE [TapamtensHOCT  TpsiMOM W TUIOCKOCTH.  [lapamrensHOCTB
mwiockocte.  IlepneHauKyasipHOCTh TPSAMOM H  IUIOCKOCTH.
[lepnenaukynsasp # HAKJIOHHAs. YTOJI MEKIy TMpsSIMOH U OK 01, OK 02,
IJIOCKOCThIO. JIByrpaHHBId YroJl. YTOJ MEKIY IJIOCKOCTSIMH. 12 OK 03, OK 04, 1,2
[TepnieHAMKYISIPHOCTH ABYX MJIOCKOCTEH. OK 07, OK 09
2. I'eomeTpuueckue npeoOpa3oBaHus MIPOCTPAHCTBA:
napasuielbHbIN epeHOC, CHMMETPUSI OTHOCUTENBHO MIIOCKOCTH.
3. ITlapamnenbHoe mnpoektupoBanue. Ilnomans oOpTOroHANIBHOM
npoekuuu. M300paxeHne npocTpaHCTBEHHBIX (GUryp.
IIpakTHyeckoe 3aHsITHE
1. Ilpu3Haku B3aMMHOTO PACIOJIOKEHUS MPAMBIX. YTOI MEXIY
npsiIMbIMU.  B3auMHOe pacrofioKeHHe MPSMBIX M IJIOCKOCTEH.
[lepnenukynsip ¥ HaKJIOHHAS K TUIOCKOCTU. YTOJI
MEXAy TpsMOM U IUIOCKOCThIO. TeopemMbl O B3aWMHOM OK 01, OK 02,
pacmoyoKeHUH TpsSMOW H  IIIOCKOCTH. Teopema o0 Tpex
MEPIEHIUKYIApaXx. 8 (())If( %37’ %If{ (();;’ 1.2
)

2. IlpuzHaku W CBOICTBa MapaliebHbIX W TEPHEHAUKYISIPHBIX
MJIOCKOCTEH.

3. PaccrossHe OT TOYKM O TJIOCKOCTH, OT TMPSMOM [0
IJIOCKOCTH,  PAaCCTOSTHUE  MEXAY  IUIOCKOCTAMH,  MEXKIY
CKPEUIUBAIOIIUMUCS  TPSIMBIMH, MEXIy  HpPOU3BOJBHBIMHU




¢urypamu B MpoCTPaHCTBE.

4. TlapamienbHO€e MPOEKTUPOBAHUE W €ro cBoiicTBa. Teopema o
IJIOIIAIM OPTOTOHAJIIBHOW MPOEKUWHA MHOTOYTOJIbHUKA. B3anmHoe
PacrnosoXKeHHe IPOCTPAHCTBEHHBIX QUTYp.

Tema 7.2. Conep:xanue yueOHOro MmaTepuaja
MHororpaHHuKH 1. Bepuunsl, pebpa, rpaHu MHororpaHHuka. PasBeprka.
MHororpanssle yribl. Beimykiible MHOrorpaHHuku. Teopema
Diinepa.
2. Ilpusma. Ilpsimast v HakiIoHHas npu3Ma. [lpaBmiibHas mpHU3Ma.
[Mapannenenunen. Kyo. OK 01, OK 02,
3. MNupamupa. IlpaBwibHas nwpamMuaa. YCEUeHHAs MUPAMUIA. OK 03, OK 04, 1,2
Tetrpasap. OK 07, OK 09
4. Cummerpuu B KyOe, B mapauieienurene, B NpU3Me H
UpaMu/e.
5. Cedenusi Ky0a, IPU3MBI M TUPAMUJIBL.
6. IlpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’jpe,
KyOe, OKTadJqpe, J0JeKadJIpe U MKOCAdIpe).
IIpakTHyeckoe 3aHsITHE
1. Pasnuunple BUIBI MHOTOTPaHHHKOB. WX wu300paxeHUs. OK 01, OK 02,
CedeHusi, pa3BepTKM MHOTOTpaHHUKOB. Ilnomiane MoOBEpXHOCTH. OK 03, OK 04, 1,2
Bunpl cummetpuii B ipoctpanctBe. CUMMETpHUS TE BPAILlCHUS U OK 07, OK 09
MHOTOTPAHHUKOB.
Tema 7.3. Coaep:xxanue ydeOHOro MaTepuaja
Tesia 1 NOBEPXHOCTH 1. lmnmuanp u KoHYC. YcedeHHbIH KoHyc. OCHOBaHHWE, BBICOTA, OK 01, OK 02,
BpaleHust 00KOBasi IOBEPXHOCThb, OOpa3ytoliasi, pazBeprka. OceBble CEUCHHUS OK 03, OK 04, 1,2
Y CEUCHUSI, MapaJljieIbHbIE OCHOBAHUIO. OK 07, OK 09
2. ap u cdepa, ux ceuenus. KacatenbHas mockocTs K chepe.
Tema 7.4. U3mepenusi B | Coaep:kanue y4eOHOro MaTepuaJia
reoMeTpun 1. O6beM u ero uzmepenue. MurerpanbHas popmyna oobema.
2. ®opmynbl oO0bema Kyba, MPSMOYTOJIBHOTO Napajulesenumnesna, OK 01, OK 02,
NPU3MBbI, LUIUHAPA. OK 03, OK 04, 1,2
@opmynsl oObeMa NHpaMUIbl U KOHyca. POpMylbl IUIOLIAIU OK 07, OK 09

MOBEPXHOCTEN HMIMHIpa U KoHyca. Dopmynbl o0bema miapa u
momanu chepsl.




3. lTlogo6ume ten. OTHOIIEHHS IUIOMANEH TOBEPXHOCTEH U
00BEMOB 110I00HBIX TeJ.

IIpakTHYeckoe 3aHsITHE OK 01, OK 02,
1. Berunciienue miomaaeit 1 00beMoB. 4 OK 03, OK 04, 1,2
OK 07, OK 09
Tema 7.5. Koopaunarel 1 | Conep:kaHue y4eOHOro MmarepuaJia
BEKTOPbI 1. IIpsmoyronbHas (nexkapToBa) CHUCTEMa KOOpJAWHAT B
npoctpanctBe. Dopmyna paccTosiHus MEXIY ABYMS TOYKAMHU.
VYpaBHeHus cepsbl, MITOCKOCTH U TIPSMOIA.
2. Bektoppl. Monynp  BekTopa.  PaBeHCTBO ~ BEKTOpOB. OK 01, OK 02,
CnoxxeHue BEKTOpPOB. YMHOXKEHHME BEKTOpa Ha  YHCIIO. 8 OK 03, OK 04, 1,2
Paznoxxenue BekTOpa MO HAMpaBICHHUSAM. YTOJI MEXKAY JBYMS OK 07, OK 09
BekTopaMHu. lIpoexkumss Bekropa Ha ocb. KoopaumHaTel BeKTOpa.
CkansipHoe TpOM3BEJCHHE BEKTOPOB.
3. MHcrmonb3oBaHWEe KOOPIWHAT W BEKTOPOB TIPH PEHICHHUH
MaTeMaTHYeCKUX U MPUKIIAIHBIX 3a/1a4.
IIpakTyeckoe 3aHsITHE
1. Bektopwl. /[leiictBusi ¢ BekTopamu. JlekaproBa cucrema
KOOpPJUHAT B MMPOCTPAHCTBE. OK 01, OK 02
2. YpaBHEHHME OKpPYKHOCTH, cdepsl, ImIockocTH. PaccrosHue ’
9 8 OK 03, OK 04, 1,2
Mexay Toukamu. JleHWcTBUST € BEKTOpaMH, 3aJaHHBIMH OK 07. OK 09
koopauHatamu. CkajsipHOe Mpou3BeJeHUE BEKTOpOB. BekropHoe ’
ypaBHEHUE MPSMON U MIOCKoCTH. Vcnonb3oBaHue BEKTOPOB MPHU
JI0Ka3aTeNIbCTBE TEOPEM CTEPEOMETPHH.
KoncyabTanum 6
IIpomeskyTouHasi arrecraums B popme IK3aMeHa 6

Bcero
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3. YCJIOBUSA PEAJIM3ALIUU PABOYEN ITPOT'PAMMBI

3.1. TpeGoBanusi K MUHMMAJILHOMY MATEePHAJIbHO-TEeXHUYECKOMY o0ecrie4eHUI0
00y4eHMs MO TUCUMILJIMHE
Peanuzanuus pabouell mporpammbl JUCHUIUIMHBI TpeOyeT Haauuusl y4yeOHOTro
KaOWHEeTa MaTeMaTUYECKUX TUCIMIUIMH.

OobopynoBanue yueOHOro KaOuHeTa:

MynbTUMEIUUHBIA KOMILUIEKC (KOMIIBIOTEP C JIMIEH3UOHHBIM IPOTPaMMHBIM
obOecrieueHrEM, MOJKIIOUYEH B CETh C BBIXOJOM B WHTEPHET, MPOEKTOP, DKpaH s
npoekTopa, KoJIoHKM (ayauo). Pabouee Mecto mnpemnojaBareis, padodue MecTa
oOyyaromuxcs (25 MecT), KOMIUIEKT Y4eOHO-METOANYECKON JoKyMeHTauu, KoMriekt
MOJBUXKHBIX TeoMeTpudyeckux ¢uryp (Tea BpalieHus); KOMIUIEKT OOBEMHBIX
reoMeTpudeckux ¢Guryp (MHOTOTPAHHMKH), KOMIUIEKT JUIsi TPaKTHUUECKUX paboT
reOMETPUUECKUX (PUryp (MHOTOTPAaHHUKH); YePTEKHBIE HHCTPYMEHTHI. KaIbKyISTOPHI.
NurtepakTuBHbIC OCOOUS. TaONHIIBI TIEMOHCTPAIIMOHHBIC.

3.2. HudopmannoHHoe odecriedeHue 00yueHust
3.2.1 IleyaTHble U3TaHUA

OcHoOBHBIE YueOHbIE U3TaHUS

1. bammakoB, M.U. Maremaruka: y4eOnuk / bammakoB M.M. — Mocksa:
KuoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220

2. bammakoB, M.U. Matemaruka. [Ipaktukym: yueOHO-pakTHUYecKoe mocooue /

bammakos M.U., Dutnra C.b. — Mocksa: KuoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

3.2.2. JneKTPOHHbIE U3aHNS (3JIEKTPOHHbIE pecypchl)

3. www.fcior.edu.ru  (MHpopManMoHHbIe, TPEHUPOBOYHBIE W KOHTPOJBHBIC
MaTepuabl).
4, www.school-collection.edu.ru (Enunas KOJUICKIIUH U (POBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCHUIIJIMHBI
KoHTpons m oneHka pe3yiapTaTOB OCBOCHMS JHCUUIUIMHBI OCYLIECTBIISETCA
MpernojaBaTejieM B IMpolecce MPOBEACHUS TECTHUPOBAaHMS, (DPOHTANBHOTO H
WHJIMBHU1yaIbHOTO YCTHOT'O OIIPOCOB, MUCHbMEHHOTO OMPOCa, MPAKTHUYECKUX PAOOT.
4.1. ®opMbI M1 METOABI KOHTPOJIA U OLEHKH Pe3yJibTaTOB 00yYeHM sl

@®opMBbI U METOBI

Pe3yabTaThl 00yueHust KOHTPOJIA U
(ocBOeHHbIE YMEHMSI, YCBOEHHbIE 3HAHUS) OlIEHKHU Pe3yJibTAaTOB
00y4eHust

I/I3yquI/Ie AUCHUITIINHBI HaIIPaBJICHO Ha



https://book.ru/book/939220
https://book.ru/book/939104
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

(opMHpoBaHUE OOIINX KOMIETEHIIUI:

OK 0l. BsiOupars cmocoObl pemeHus 3aaad
npo(ecCUOHATBHON JeATEIbHOCTH MPUMEHUTENBHO
K pa3JIMYHbIM KOHTEKCTAM.

OK 02. OcymecTBisiTb  MOWUCK,  aHaIU3 W
UMHTEpIpeTaunio uHpopManuu, HEOOXOAUMOMN AJis

BBITIOJTHECHUS 3a1a4 npogecCUOHAIbHON
JeSITeTbHOCTH.

OK 03. IInanupoBaTh U peanu30BbIBaTh
coOCTBEHHOE TPOQEeCcCUOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 04. PabGotath B KOJUICKTMBE H KOMaHJE,
3 PEeKTUBHO B3aMMOJICHCTBOBAThL C  KOJUICTAMH,
PYKOBOJICTBOM, KJIMEHTAMHU.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAKOLIEH

Cpenpl, pecypcocOepexeHuto, 3 PeKTUBHO
JEHCTBOBATH B UPE3BBIYAMHBIX CUTYAIUSX.
OK 09. Hcnonb3oBaTh uH(OPMAaIIMOHHbIE

TEXHOJIOTUU B MPOGdECCHOHAIBHON eI TeIHLHOCTH.

® UHANBHUIYaJIbHbIC
(pOHTaJIBHBIE OMPOCHI;

® MaTeMaTUYECKUU
JTIKTaHT;

CaMOINPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHMUE;
npakTUyeckas padbora;
KOHTpOJIbHas paboTa;
e BHEayJIUTOpPHAs
camocTosiTelbHas padbora.

OcBoeHne coAepKaHHS  Y4EeOHOW  JUCIMIUIMHBI

«MaremaTuka oOecreynBaer JIOCTHUKEHUE
CTYJIEHTaMU CJIEYIOLUX Pe3yIbTaTOB:
JIMYHOCTHBIX:

- c(hOpMHUPOBAHHOCTh npeIcTaBIeHUN 0

MaTeMaTUKE KaK YHUBEPCAJIbHOM S3BIKE HAYyKH,
CpPEICTBE MOJICIMPOBAHUS SIBICHUN M MPOILIECCOB,
UIeIX U METOJIaX MAaTEMaTHKH;

- IIOHMMaHHE  3HAYMMOCTH MAaTEMaTHKU JUIS
HAay4YHO-TEXHUYECKOTO nporpecca,
c(hopMHUPOBAaHHOCTH OTHOIIEHUS K MaTEMaTHKE KakK K
JacTH  OOIIEYEIIOBEUECKON  KYJIBTYphl  4epes
3HAKOMCTBO C MCTOpPHEH pa3BUTUSA MAaTEMATUKH,
IBOJIIOLIMENH MaTEMaTHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOpakeHHs,
aNrOpUTMUYECKOU KYJbTYPHI, KPUTUYHOCTH
MBIIJICHUST ~ HA  ypOBHE,  HEOOXOJUMOM IS

Oynymeit npodecCHOHATBHON NEATEIBbHOCTH, IS
MPOJIOJDKEHUST 00pa30BaHMS 1 CAMOOOPa30BaHUS;

— OBJIQICHUE MAaTeMaTUYECKHUMHU 3HAHUSIMH U
YMEHUSIMU, HEOOXOAMMBIMH B  IOBCEIHEBHOMN
AKU3HHU, JJIE OCBOCHHUS CMEXKHBIX €CTECTBEHHO-
Hay9IHBIX JTUCUUTUTAH u JTUCUUTLITAH
npoeCCUOHANBHOTO  LHKJIA, JJs  HOJy4YeHUs
oOpazoBaHuss B  oOJacTsX, He  TpeOyrolux
yriIyOJI€HHOM MaTeMaTU4eCKOU MOJIrOTOBKY;

— TOTOBHOCTh U CIIOCOOHOCTh K 0OOpa30BaHMIO,

® UHJVBUYaIbHBIC
(dbpoHTaJIbHBIE OMPOCHI;

® MAaTeMaTUYECKUU
JTUKTaHT;

CaMOTIPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHME;
npakTUYecKas padboTa;
KOHTPOJIbHAs paboTa;
BHEAyJAUTOPHAs
caMOCTOsTebHas padboTa.




B TOM YHUCJE CaMOOOpa30BaHUIO, HA MPOTSKEHUU
BCEM  JKM3HU;  CO3HATEJBHOE  OTHONIIEHHWE K
HEMPEPHIBHOMY  OOpa30BaHUI0  KaK  YCJIOBHIO
ycnemHou mnpodeccuoHaabHOM U OOIIECTBEHHOM
NeSATEeNbHOCTH;

- TOTOBHOCTh u CIIOCOOHOCTH K
CaMOCTOSITEIIbHOW TBOPYECKOM M OTBETCTBEHHOM
NeSATeNIbHOCTH;

- FOTOBHOCTh K  KOJUIGKTUBHOW  paborte,
COTPYAHUYECTBY co CBEpPCTHUKAMU B
00pa3zoBaTeIbHOM, OOIIIECTBEHHO TMOJIE3HOM, yueOHO-
UCCIIEIOBATEIbCKOM, IIPOEKTHOM M JPYyrUX BHIAX
NeSATeNTbHOCTH;

- OTHOIIEHHE K npo¢eccuoHaIbHON
JESTENbHOCTH  KAaK  BO3MOXHOCTH  y4yacTusi B
pelIeHUH JUYHBIX, OOLIECTBEHHBIX,

IroCyAapCTBCHHBIX, O6III€HaIII/IOHaHBHBIX HpO6HCM .

OcBoeHue coAepKaHHUS  Y4EeOHOW  JUCIMIUIMHBI
«MaremaTHka obecrieunBaeT JIOCTH)KEHHE
CTYJICHTaMU CJIEAYIOIIUX Pe3yJbTaTOB:
MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOATENIBHO OIpeaessaTh Lelu
NESITENLHOCTH M COCTABJIATH IUIAHBI JE€SITEILHOCTH;
CaMOCTOSITEJIbHO ~OCYIIECTBIIATh, KOHTPOJUPOBATH
U KOPPEKTHPOBATH ACATEILHOCTD; UCIIOJIH30BaTh BCE
BO3MOYKHBIE pecypchl ISt JIOCTHIKEHHUS
MOCTaBJICHHBIX IIeJied ¢ pealu3aludl  IJIaHOB
NESATeIbHOCTH; BBIOMPATh YCIEIIHbIE CTpPATeTHH B
Pa3IMYHBIX CUTYAITUsX;

- yMEHHUE MIPOTYKTHUBHO 00IIIaThCs U
B3aMMOJICVICTBOBATh B  MPOILECCE  COBMECTHOU
NEATeNIbHOCTH,  YYWUTHIBaTh  TO3HMIIMH  JPYTHX
YYaCTHUKOB JEATEIbHOCTH, d(P(HEKTHBHO pa3periaTh

KOH(DITUKTHI;
— BJIAJICHUE HaBBbIKAMU [TI03HABATEJILHOU,
y4e0HO-HMCCIIeTIOBATEIBCKON u IIPOEKTHOMN

NEATeIIbHOCTH, HaBBIKAMH pa3penieHus IpooseM;
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITCIIEHOMY
MMOMCKY METOJIOB PEIICHUS TNPAKTHUYCCKUX 3ajad,
MIPUMCHECHHIO Pa3]IMYHBIX METOJIOB TIO3HAHHS;

- TOTOBHOCTD n CHOCOOHOCTH K
CaMOCTOSITEILHOM nH(pOpMaIMOHHO-
MMO3HABATEILHON JCATCILHOCTH, BKIIOYAs YMEHHUC
OpPHCHTHPOBAThCA B  Pa3IMYHBIX  HMCTOYHHKAX
nHpopMarm, KPUTHYCCKHU OLIEHHUBATH 51
HHTEPIPETUPOBATh HH(POPMAIHIO, IOIYyYaeMYI0 U3
pa3IMYHBIX HCTOYHHUKOB;

HHAUBUAYAJIbHBIC

(dbpoHTaJIbHBIE OMPOCHI;

MaTeMaTH4YEeCKUI

JUKTAHT,

caMOCTOsITeIbHas padoTa.

CaMOITPOBEPKa;
B3aHMOTIPOBEPKA;
TECTHPOBAHHC,
npakTUYecKas padbora;
KOHTpOJIbHAs paboTa;
BHEAYyTUTOPHAS

H




- BJIAJICHUE SA3BIKOBBIMU CPEICTBAMHU: YMEHHE
SICHO, JIOTUHYHO M TOYHO H3Jararb CBOI TOYKY
3pEHHs, MCHOJIb30BaTh  AJCKBATHBIE  SI3BIKOBBIC
CpeaCTBa;

- BJIAJICHUE HaBbIKaMU I03HABATEIbHON
pedieKCur Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBUIA
A MBICIIUTENBHBIX IPOLECCOB, HUX PE3YyJbTATOB U
OCHOBAHMM, TpPaHULl CBOErO0 3HAHUSA MW HE3HAHUS,
HOBBIX MO3HABATEIBHBIX 3a1a4 U CPEACTB IS UX
JTOCTUKEHHUS

- L[EJICYyCTPEMIIEHHOCTD B MOUCKAX 151
OPUHSATAU ~ PEelIeHUN,  COOOPa3UTENIbHOCTh U
UHTYULIHS, Pa3BUTOCTH MIPOCTPAHCTBEHHBIX
IIPEACTaBIICHUN; CIIOCOOHOCTH BOCIIPMHUMATH
KpacoTy ¥ TApDMOHHUIO MUPA.

OcBoeHue coAepKaHHUS  Y4EeOHOW  JUCHMIUIMHBI

«MaremaTtuka» o0ecreynBaeT TOCTUXKECHUE

CTYZIEHTaMU CJIEAYIOIIUX PE3yJIbTATOB:
npeAMeTHbIX:

- c(hopMUPOBAHHOCTH MpECTaBICHUM 0

MaTEMAaTHUKEC KaK 4aCTHU MHpOBOﬁ KYJIbTYPBI W MCCTC
MaTCMaTHUKH B COBpCMeHHOfI OUBUIIN3allNH,
croco0ax OIMCAaHUS SBJICHHUI pC€aJIbHOT'O MHpA HaA
MAaTEMAaTHYCCKOM S3BIKC,

- c(hOpMHUPOBAHHOCTh MpEeACTaBICHUM 0
MaT€MAaTHYECKUX  MOHATHSAX  KaK  BaKHEWIINX
MaTeMaTHYECKUX MOJEISIX, NO3BOJISFOIINX
OMUChIBATh W  H3y4YaThb  pa3Hble MPOLECCHl U
SABJICHUS; MMOHUMAaHHE BO3MO>XHOCTH
AKCHOMAaTHUYECKOIO0 TMOCTPOEHUS MaTEeMaTHYECKUX
TEOpHI;

— BJIQJICHHEC  METOJaMH  JIOKa3aTCIbCTB MW
AITOPUTMOB  PCIICHUS, yMEHHE UX IPUMCHSITH,
MPOBOJIMTH JIOKa3aTCIbHBIC PACCY)KICHUS B XOJIC
peleHus 3a1ay;

- BJIAJICHUE CTAaHIAPTHBIMU IIPUEMaMH PEIICHHUS
paloHaIBHBIX U UPPAITMOHAIBHBIX, IOKA3aTCIIbHBIX,
CTCTICHHBIX, TPUTOHOMETPHUYECCKUX YypaBHEHUH U
HEPABEHCTB, WX CHCTEM; HCIOJb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIC JIJIs TTOMCKA
MyTH PEIICHUS W WLTFOCTPAIIUU PEIISHNs YpaBHECHUN
1 HEPaBEHCTB;

— c(hopMUPOBAaHHOCTH MpeICTaBICHUM 00
OCHOBHBIX TIOHATHSAX MaTEMAaTHUYCCKOro aHalu3a u
X CBOMCTBAX, BIIAJICHHEC YMCHHUEM XapaKTePH30BaTh
moBeJicHHe (DYHKIIUH, HMCIOJIB30BAaHUE IOJYYCHHBIX
3HAHUW JUI1  ONHMCAaHWS M aHalW3a peajbHBIX

® UHJVBHyaJIbHBIC
(GpOHTAIBHBIC OMIPOCHI;

® MaTeMaTHYECKUU
JTIKTaHT;,

® CaMOIIPOBEPKA;

® B3aMMOIIPOBEPKA;
TECTHPOBAHHE,
npakTUYecKas padboTa;
KOHTPOJIbHAs padoTa;
BHEAYyTUTOPHAS
caMOCTOsITeIbHas padoTa.




3aBUCHMOCTEM;

— BJIAJICHUE OCHOBHBIMU TOHSTHUSMH O TUIOCKUX
U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, ux
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacrio3HaBaTh  reoMeTpudeckue  Qurypel  Ha
yepTekax, MOJACISIX U B pealbHOM  MHpE;
MIPUMEHEHUE H3YUYEHHBIX CBOMCTB T€OMETPUYECKHUX
buryp u ¢opmyn s peHICHUS TeOMETPUUECKUX
3a/1a4 U 3a71a4 ¢ MPAKTUYECKUM COJICPIKAHUEM;

- c(hopMUPOBAHHOCTH npeACTaBICHUM 0
nporeccax u SBJICHUSX, UMEIOIIUX
BEPOSITHOCTHBIHN XapakTep, CTATUCTUYECKHUX

3dKOHOMCPHOCTAX B PCaJIbHOM MHUPC, OCHOBHBIX
IIOHATHAX BHCMCHTapHOfI TCOpHUHN BGpOHTHOCTeﬁ;
YMeHI/Iﬁ HaxXxoIuTb MW OLCHHUBATDH BCPOATHOCTH

HAaCTYIJICHUA COOBITHI B HpOCTGﬁH.IHX
MMPAKTUYICCKUX CUTyalusax u OCHOBHBIC
XaAPaAKTCPUCTUKN CﬂyqaﬁHBIX BCIIMYHNH,

- BJIaJCHUC HaBbIKaMH HUCITOJIBb30BaHUA

TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM TPH PEIICHUU
3a/1ad4.

B pe3yibpraTe OCBOCHHS TUCIUTUIMHBI 00YYarOIIANCS
JIOJKEH 3HATh:

— 3HaUCHWE  MAaTEeMaTU4YeCKOH  HayKd  JUIs
pelIeHHS 3ajlay, BO3HUKAIONIMX B TEOPHUH H
NPAKTUKE; IIUPOTY U B TO YKE BPEMsI OTPAaHUICHHOCTD
NPUMCHCHHUS MaTeMaTHUYECKUX METOJIOB K aHAIHM3y U
UCCJICIOBAHUIO TMPOIIECCOB U SBJICHUN B IPHPOJC U
00IIIECTBE;

— 3HaYCHHUE MIPAKTUKH u BOIIPOCOB,
BO3HHUKAIOIIMX B  CcaMOH  MaTeMaTuKe  JUId
(GbopMHUpOBaHUSA M Pa3BUTHS MaTEeMAaTHUYCCKOW HAYKH;
HUCTOPHUIO Pa3BUTHS TIOHATHS YHWCIA, CO3JaHHUS
MaTEMaTUYECKOTO aHaaW3a, BO3HUKHOBEHUS U
Pa3BUTHS T€OMETPHU;

- YHUBEPCAJBbHBI XapaKTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX PaCCYKICHUH, UX MPUMEHUMOCTD
BO BCEX 00JIACTIX YEJIOBEUECKON NEATEIbHOCTH;

- BEPOSTHOCTHBIN XapaKTep Pa3IMYHBIX
ITPOIICCCOB OKPY’KAIOMIET0 MHUPA.

® UHJVBUYaJIbHBIE
(dbpoHTaJIbHBIE OMPOCHI;

® MaTeMaTUYECKUU
JTUKTaHT;

CaMOTIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHME;
npakTUYecKas padboTa;
KOHTpOJIbHAs paboTa;
BHEAyJAUTOPHAs
caMOCTOsTebHas padboTa.

B pesynbTaTe 0CBOSHHS JUCHIUTUIMHBI 00yYarOITUICS
JOJKEH YMETh:

Aunreopa:

— BBINIOJIHATE apudMeTHUeCKrue JEUCTBUS Hal
YUCJIaMH, COYeTasl YCTHbIE M MUCHbMEHHbBIE MPUEMBIL;
HaxOJIUTh MNPUOJMKEHHbIE 3HAYCHUS BEIUYUH U
MOTPEIIHOCTA  BbIUMCIEHUN  (aOcontoTHass U

® WHIUBHUIyaJIbHbBIC
(GbpoHTaJIbHBIE OTIPOCHI;
® MaTeMaTUYECKHU
JTUKTaHT;




OTHOCUTEIIbHAS); CPABHUBATh YMCIIOBBIE BBIPAKEHUS;
- HaxXOIWTh  3HAYEHUS  KOPHHA,  CTEIEHH,
norapupmMa, TPUTOHOMETPUYECKUX BBIPAKEHUH Ha
OCHOBE ONpEIEIICHNUS], UCIIONb3YS npu
HEOOXOIMMOCTH  MHCTPYMEHTAJIbHBIE  CPEJNICTBA;
MOJI30BaThCS ~ NPUOIMKEHHOM  OLUEHKOW  TpH
MIPAaKTHYECKUX pacyeTax;

- BBIMOJHATh  MPeoOpa3oBaHUsl  BBIPAKECHMIA,
npUMeHsisi (OpMyJibl, CBSI3aHHBIE CO CBONCTBaMU
cTerieHeil,  JiorapumMoB,  TPUTOHOMETPUUYECKHUX
GyHKIUHA.

DyHKIUH U TPaPUKu:

- BBIUUCISATh 3HaU€HUE (DYHKIMH 10 3alaHHOMY
3HAUEHUIO apryMeHTa MpU Pa3IMYHBIX CIOCO0ax
3a1aHusl PYHKIUY;

— ONpENENATh OCHOBHBIE CBOMCTBA YHMCIIOBBIX
(GyHKIUH, WILTIOCTPUPOBATH UX HA Tpadukax;

- CTPOUTHh TpauKH HU3YUYCHHBIX (DYHKIIUH,
WJLTFOCTPUPOBATh o rpaduxy CBONCTBa
AJIEMEHTAPHBIX (PYHKITHIA;

- UCIIOJIb30BaTh  MOHSATHE  (QYHKIMM IS
OMMCAHUA U AaHAJIN3a 3aBUCHUMOCTEN BEITUYHUH.
Havana MmaTeMaTH4eCcKOro anajamsa:

- HaXOJWUTh  IPOU3BOJHBIE  JIIEMEHTAPHBIX
byHKIM;

- UCIIOJIB30BAaTh MPOU3BOJHYIO I M3Y4YEHUS
CBOMCTB ()YHKIIMH M TIOCTPOEHUS TpadHKOB;

- OPUMEHATh NPOU3BOAHYIO ISl MPOBEACHUS
npuOIMKEHHBIX — BBIYMCICHUN, pelarh  3aJadd
IPUKIIATHOTO Xapakrepa Ha HAXOXKJICHHE
HauOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS;

- BBIYHUCIISITh B MPOCTEHIINX CIIy4asiX IUIOLIAAH
U O00BEMBI C HCIOJB30BAHUEM ONPEJEICHHOTO
MHTETpala.

YpaBHeHUS] U HEPABEHCTBA:

- pelmarb  panuoOHaJbHbIC,  IIOKA3aTEJbHBIC,
norapupMHUIECKue, TPUTOHOMETPUUYECKHUE
YpPaBHEHHUs,  CBOASIIMECS K  JIMHEWHBIM U
KBaJIPaTHbIM, & TAK)XKE€ AHAJOTUYHBIE HEPABEHCTBA U
CUCTEMBI;

- UCIOJIb30BaTh IpapUuecKUil METOJ pEeLICHUs
YPaBHEHUW U HEPABEHCTB;

- n300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH
peleHns ypaBHEHNW, HEPABEHCTB U CUCTEM C JBYMS
HENU3BECTHBIMY;

- COCTaBJIITh W pellaTb  ypaBHEHUA U
HEPABEHCTBA, CBA3BIBAIOIINE HEHU3BECTHBIE

CaMOIIPOBEPKa;
B3aMMONPOBEPKA;
TECTHPOBAHHUE,
npakTUyeckas padbora;
KOHTpOJIbHas paboTa;
BHEAyTUTOpHAsS
caMOCTOsITeIbHas padoTa.




BEJIMYHMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIATHBIX)
3a1a4dax.

KomOunnaropuka, CTATHCTUKA U Teopus
BEPOSITHOCTEH:

- pemarb npocTeiine KOMOMHATOPHBIE 3a]auu
MeTo/I0M Tniepebopa, a TakKe C MCHOJIb30BaHUEM
W3BECTHBIX (OPMYII;

- BBIUUCTSATD B MIPOCTENIINX ClIy4asx
BEPOSITHOCTU COOBITUM Ha OCHOBE IOJICYETA YHUCIa
HCXOJIOB.

I'eomerpus:
— pacmo3HaBaThb Ha 4YepTekax U MOAEIAX
POCTPAHCTBEHHbBIE bopmbi; COOTHOCHUTH

TpeXMEpHbIE  OOBEKTHI C WX  OIHUCAHUSIMH,
U300paKeHUSIMH;

— OIKMCHIBATh B3aWUMHOE PACITOJIOKCHHUE TPSIMBIX
U TUIOCKOCTEH B TIPOCTPAHCTBE, apryMEHTHPOBATH
CBOM CYXKJCHHUS 00 3TOM PacCIIOIOKCHUMY;

— aHAIM3UPOBAaTh B  MPOCTEHIIUX  CIIydasx
B3aMMHOE PaCIOJIOKEHHE 00BEKTOB B TPOCTPAHCTBE;
— U300pakaTh OCHOBHBIC MHOTOTPAaHHUKH U
KPYTJIbIE TeJa; BBITOIHATh YEPTEKU IO YCIOBUIM
3aad;

- CTPOHTH MPOCTEUIIINE CeueHUs KyDOa, IPU3MBI,
TUPaMUJIBL;

- pemats IJIAaHUMETPUYECKUE U IPOCTEHIIHe
CTEpEOMETPHYECKHE  3aJjayd  Ha  HAXOXKICHUE
TC€OMETPUYCCKUX BEITUYHMH (IJIMH, YTJIOB, TUIOIIAJICH,
00BEMOB);

- UCTIOJIh30BATh npu peleHun
CTEpEOMETPUYSCKHX  3aJa4  IUIAHUMETPHUSCKHE
(baKThl U METO/IBI;

- POBOAUTH JOKA3aTeNbHBIE PACCYXKICHUS B
XOJI€ pelIeHUs 3a1a4.




4.2.PoHX OLEHOYHBIX CpPeACTB [/ MNPOBEAEeHHMS TeKyllero KOHTPOJSA U
NPOMEKYTOYHOM ATTECTAMHU 00y4alOMIUXC 0 JMCHHUILIMHE

IMoka3aTeu U KPUTEPHHU OLIECHUBAHUS KOMIIETeHIIMIA
[TokazaTenu U KpUTEpPUU OLICHUBAHUSI KOMIETEHIUU OTPAKEHBI B KOMIUIEKTE
KOHTPOJIbHO-0IICHOYHBIX cpeacTB ([Ipunoskenue 1).

KoHTpoJibHbIE U TECTOBBIE 3aJaHUS
[lepedyeHp BOIPOCOB, KOHTPOJBHBIE M TECTOBbIE 3aJaHUs, HEOOXOAMMBIE IS
OLICHKU pEe3yJbTaTOB OOYYEHHsS XapaKTepHU3yloHX (OpMUpPOBAHHE KOMIIETEHIUN
HPEICTABICHBI B KOMIUICKTE KOHTPOJIBHO-OIICHOUHBIX cpeacTB ([Ipunoxenue 1).

MeTtoanuyeckne MaTepuaJibl
Meroauueckue  Marepuainbl, ONPEACISIOINIME  MPOLEAYpPbl  OLCHUBAHUSA
pe3ynbTaToB  OOy4YeHMs]  XapakTepu3yloluxX  (popMupoBaHHE  KOMIETEHLUN
IIPEACTABIIEHbl B METOAUYECKUX PEKOMEHIALMAX I10 BBIIOJIHEHHUIO IPAKTUYECKUX
pa6ot (ITpunoxenue 2).



