Pabouass mporpamma ydeOHoro mnpeamera «MartemaTnka (BK/JIIOYasi y4uyeOHbIe KypcChl
«Aaredpa», «I'eomeTpus», «BeposiTHOCTb U CTATHUCTHKA») (0a30BbIii YPOBEHB)»

TpynoemKocTb: 968 akameMHUECKUX 4acOB

[Tepuon peanm3anmu: 5-9 kiaccel

IosicHuTeIbHAA 3aNIMCKA

[Iporpamma mo maremaTke Uit oOydarommxcsi 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nmporpamme 1o MaTeMaTHKE YYTEHbI MJIeU U MosiokeHus KoHuenuuu pa3BUTHs
MaTtemaTHueckoro oopasosanusi B Poccuiickoit ®enepanuu. [IpeaimMerom MateMaTHKU SIBISIOTCS
(yH1aMeHTaJIbHbIE CTPYKTYpPbl HAIIEr0 MUpPa — MPOCTPAHCTBEHHbIE (DOPMBI U KOJIUYECTBEHHBIE
OTHOIIEHUsI (OT MPOCTEHIINX, YCBAaWBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO
CIIOXHBIX, HEOOXOAUMBIX JJISl pa3BUTHSI HAYYHBIX U IPUKIAIHBIX Uei). MaTemaTuueckue 3HaHUs
o0OecrieunBarOT NMOHMMaHWE MPUHILIUIIOB YCTPOMCTBA M MCIOJb30BAaHUSI COBPEMEHHON TEXHHKH,
BOCIIPUSTHE U HMHTEPIPETALUIO COLUAIbHON, YKOHOMUYECKOM, MOIUTUYECKOW HHpOopMaiu,
JAIOT BO3MOXKHOCTBH BBIMIOJIHATH PAcU€Thl U COCTABIIATH AJITOPUTMBI, HaXOIUTh U NPUMEHSTH
(dbopMyIbl, BIAAETh MPAKTUYECKUMHU NpUEMaMU T€OMETPUYECKHUX H3MEPEHHH U MOCTPOCHUH,
YUTaTh UHPOPMAIUIO, IPEICTABICHHYIO B BHJIE TAOIHIL, JUarpaMm U rpaukoB, )KUTh B YCIOBHIX
HEONPEeNIEHHOCTH U TMOHUMATh BEPOSITHOCTHBIM XapakTep ciydyalHbIX coObITH. M3yueHue
MaTeMaTHKu (GopMHpyeT y 00yJaromuxcsi MaTeMaTHUEeCKUI CTUIIb MBIIUICHHUS], TPOSIBIISIOIIUNCS
B OMNpeAeNEHHBIX YMCTBEHHBIX HaBblkaX. OOyuyaroniyecs 0CBauBalOT TaKhe MPUEMBI U METOJIbI
MBIIUIEHUS, KaK MHAYKIUS W JEeAyKIHs, 00O0OLIeHHEe M KOHKpPETHU3allus, aHaJu3 M CUHTE3,
KJaccu(uKanys ¥ cucreMaTusanus, abctparupoBaHue U aHajaorus. OObeKThl MaTeMaTHYeCKUX
YMO3aKJIIOYEHNUH, MpaBWIa HX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTMUYECKHX
MMOCTPOCHUM, CIOCOOCTBYIOT BBIpa0OTKE YMEHHUs (HOPMYyIUPOBaTh, 0OOCHOBHIBATh U JIOKA3bIBATh
CYXJEHMs, TEM CaMblM pa3BMBAIOT JIOTHYECKOE MblllIeHHE. V3yuyeHue MareMaTHKH
oOecrnieunBaeT (HOPMUPOBAHHE AITOPUTMUUECKOW KOMIIOHEHTBI MBIIUIEHUS M BOCIHMTAHUE
YMEHUH JEHCTBOBAaTh IO 3aJaHHBIM QJIrOPUTMaM, COBEpPLICHCTBOBATH HM3BECTHbIE U
KOHCTpYUpOBaTh HOBble. B mpouecce peuieHus 3agay — OCHOBOW yuyeOHOH JEATENbHOCTH Ha
ypOKax MaTeMaTHUKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAJHAS CTOPOHBI MbllieHus. OOydyeHue
MaTeMaTuke JaéT BO3MOXKHOCTb pa3BHBATh y OOYYAIOUIMXCS TOYHYH0, PAalUOHAIbHYIO MU
MHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOASIIUE A3bIKOBBIC, CUMBOJINYECKHUE,
rpaduyecKkue CpeAcTBa I BBIP@OKEHUS CYKICHUM M HarjIsAHOTO MX npezacraBieHus. llpu
U3yYEeHUM MaTeMaTHKH OCYLIECTBIsSeTcs oO0Ilee 3HAKOMCTBO C METOJaMH IO3HaHUS
NEeWCTBUTENLHOCTH, NPEACTABICHUAMU O NpPEIMeTe M METOJaX MaTeMaTHKH, MX OTIMYHUU OT
METOJIOB JIPYTUX €CTECTBEHHBIX M T'yMaHUTapHbBIX HayK, 00 OCOOEHHOCTSAX INPUMEHEHUS
MaTeMAaTUKU JJIs pellieHUs] HayYHbIX U MPUKIIAJHBIX 3a/1a4.

[IpuopurerHpiMu wLensMH oOydyeHHs MaTeMmaTtuke B 5-9 Kiaccax — SBISIIOTCS:
(dopMUpOBaHHE LEHTPAIBHBIX MAaTEMaTHUECKUX MOHATUN (YUCIIO, BEIMYMHA, FeOMeTpudecKas
¢urypa, nepeMeHHas, BEpOATHOCTb, (QYHKIUSA), OOECHEUNBAIOUINX MPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHus 00yJarOUIUXCs; T0ABEICHUE 00YJaOLINXCs Ha
JOCTYITHOM JJI1 HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3M MaTE€MaTHUKU M OKPY)KAIOILIErO0 MHpa,
NOHMMaHUEe MaTeMaTHKM Kak 4YacTH oOmedl  KyJabTypbl  4YeJOBEUYeCTBa;  pa3BUTHE
MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH oOyyaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH,
UCCIIEIOBATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJIECHUS, UHTEPECA K M3YyYEHHI0 MaTEMAaTUKH;
¢dopmupoBaHue (QPYHKIMOHAIBHOM MaTeMaTHMYeCKOW TI'paMOTHOCTH: YMEHHUS paclio3HaBaTh
MIPOSIBJICHUSI MaTEMAaTUYECKUX MOHATHIA, 00BEKTOB U 3aKOHOMEPHOCTEH B peaIbHbBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUHM JPYrMX Y4YeOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (hopMyIHpOBaTh MX Ha S3bIKE MAaTeMaTHKH M CO3/laBaThb MaTeMaTHUYeCKHhe
MOJENY, TPUMEHATh OCBOCHHBIM MaTeMaTMYECKUH ammapar [ peleHUs IPaKTHKO-



OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATh U OLIEHUBATh NOJyYEHHbIE PE3ybTaThl. OCHOBHbBIE
JUHUM COJIEpXKAHMUA MPOrpaMMbl MO MaTeMaThke B 5-9 kmaccax: «YUucna W BBIYHCICHUS,
«Anrebpa» («AnrebpanuecKkue BBIPAKECHUS», «YPAaBHEHUS W HEPABEHCTBA»), «DyHKIUMNY,
«"eomerpusi» («'eomerpuueckue (GUrypsl W UX CBOWCTBay», «/3MepeHHE T'€OMETPHUECKUX
BEJIMYHH»), «BepoATHOCTb U cTaTUCTUKa». J[aHHbIE TMHUY Pa3BUBAIOTCS MAapaJlIeIbHO, KaX/1as B
COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JIPYroid, a B TECHOM
KOHTaKTe U B3auMmojeicTBuu. ConepikaHue mporpamMmsbl [0 MaT€MaTUKE, paclpeneiaéHHOe IO
rojgaMm OOydeHHS, CTPYKTYpHPOBAaHO TakuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHEIM,
MPUHIUIHAIBHBIM BOINpocaM oOydaromuecs oOpaljaluch HEOJHOKPAaTHO, YTOOBI OBJIAJICHUE
MaTeMaTUYECKUMHM  MOHATHSIMU M HaBbIKAMU  OCYILECTBISUIOCH  IOCIEAOBAaTENIbHO U
MIOCTYNATENbHO, ¢ COOIIOACHUEM IPUHIINIIA IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKIIIOYAJINCH B
OOLIYI0 CHCTEMY MAaT€MaTHYECKUX IMPEICTaBICHUM 00ydaroIlMXcs, pacliupss U yriyonss e€,
00pazys mpouHble MHOKeCTBeHHBIE CBsi3U. B cootBeTcTBUM ¢ PT'OC OO0 MareMaTuka sBIsSETCS
00s13aTeIbHBIM Y4€OHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO 0011eT0 0Opa3oBanus. B 5-9 kiaccax
MaTeMaTHKa TPAJAUIIMOHHO M3y4aeTcsl B paMKax CIEAYIOUIMX y4eOHbIX KypcoB: B 5—6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKJIOYas 3JI€MEHTbI CTATUCTUKU U
teopun BepostHocTter) u  «l'eomerpusi». Ilporpammoil 1o MaTemaTHKe  BBOJAUTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSTHOCTb U CTAaTHUCTUKAY.

IIpenmeTHble pe3yabTaThl MO NpeaMeTHOH obuaacTn «MaremaTuka JTOJKHBI
obecreunBaTh:

[lo yueOnomy mnpeamery «Martematukay (BKIO4as y4deOHble Kypchl «AnreOpay,
«"eomeTpusy, «BeposSTHOCTh M CTaTUCTHKAY) (HAa 0A30BOM YPOBHE):
YMEHHE ONepUPOBATh MOHATUAMU: MHOMXECTBO, IMOJMHOMXECTBO, ONEPALUU HaJl MHOXKECTBaAMHU;
YMEHUE OINEpUpOBaTh MOHATUSAMH: rpad, CBA3HBIA Tpad, AEpPeBO, LUKI, NIPUMEHATh UX IpHU
peLIeHNH 3aJa4y; yMEHHE HUCIOJIb30BaTh IpauecKoe NpeACcTaBICHNE MHOXKECTB JUIsl OIIMCAaHUS
peanbHBIX MIPOLECCOB U ABJICHUMN, IPU PEIICHUH 3aJa4 U3 APYIUX Y4€OHBIX IPEIMETOB;
YMEHHME ONEPHPOBATH NOHATUSAMHU: ONPEACICHUE, aKCHOMa, TEOpeMa, NOKa3aTelbCTBO; YMEHUE
pacrno3HaBaThb MCTHHHBIC W JIOXKHBIC BBICKA3BIBAHUSA, NPUBOJUTH NPHUMEPBI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3BIBAHUS U OTPULIAHMS BBICKA3BIBAHUN;
YMEHHE ONEPUPOBATh MOHATUSAMHU: HATypaJIbHOE YHUCIIO, IPOCTOE U COCTABHOE YUCIIO, ACIUMOCTD
HaTypaJlbHbIX YUCEJ, IPU3HAKU JETUMOCTH, 1eJI0€ YUCII0, MOyJIb YHCia, OOBIKHOBEHHAs ApO0b
U JlecsiTUYHAasi JpoOb, CTAaHAAPTHBIM BUJ YMCIa, PALMOHAIBHOE YHMCIIO0, UPPALMOHAIBHOE YUCIIO,
apu(pMeTHYECKII KBaJpaTHbIN KOPEHb; YMEHHE BBINIOJHATH JACHCTBUS C UNCIIaMU, CPAaBHUBATh U
YIOPSAAOYUBATh YHUCIA, NPEACTABIATh YUCIA HAa KOOPAMHATHOM MPSAMOW, OKPYIVIATH 4YHCIA;
YMEHHE JIeN1aTh MPUKUIKY U OLICHKY PE3yJbTaTa BHIYMCIICHUN;
YMEHHUE OIEepUpOBaTh IOHATUSAMHU: CTENEHb C ILEJbIM IO0Ka3zaresneM, apupMeTHYECKHUM
KBaJpaTHbI KOPEHb, MHOTOWIEH, ajredpandeckas IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHOM CTENEeHW OOJIblle EAMHUIBI; YMEHHME BBINOJHATH pacyeTbl 1o (Gopmysam,
peoOpa3oBaHus LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSMH,
pas3oKeHue MHOTOWIEHA HAa MHOKUTENH, B TOM YHCJE C MCIOJIb30BaHHEM (BOPMYJ pa3HOCTH
KBaJIpaTOB U KBaJipaTa CyMMBbl U Pa3HOCTH;
YMEHHE OIEpUPOBATh MOHATHSAMH: YHCIOBOE PAaBEHCTBO, YPABHEHHME C OJHON IEPEMEHHOM,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHME PEIaTh JIMHENHBIE U KBAaIpPATHbHIE
ypaBHEHHUs, TpOoOHO-pallMOHATIbHBIE YPAaBHEHUS C OJHON MEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX
ypaBHEHUH, JMHEHHbIE HEPaBEHCTBA M MX CHCTEMBI, KBaJpaTHblE U JPOOHO-PaLMOHANIbHBIE
HEPAaBEHCTBA C OJHOM MEPEMEHHOM, B TOM UYHUCIIE IIPU PEIICHHUH 3a]a4 U3 JPYTHX MPEIMETOB U
IIPAaKTUYECKUX 3a7a4; YMEHHE HCIO0JIb30BaTh KOOPAWHATHYIO MNPSAMYI0 M KOOPIMHATHYIO
TUIOCKOCTD ISl U300pakeHUs pelIeHni ypaBHEHH, HEpaBEHCTB U CHCTEM;
YMEHHUE ONepupoBaTh MOHATUAMH: (QyHKIMA, Tpapuk QyHKIMH, HYTH (YHKUUHU, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusl, yObIBaHHs, HANOOIbIIIee M HAUMEHbIIIee 3HaUeHUS
(GyHKIMHU; YMEHHE ONIEpUPOBATh MOHATUAMHU: IPSAMast IPOMOPLIHOHAIBHOCTD, TMHEHHAas (PyHKIUS,
KBaJpaTHuHas (QyHKIMs, oOpaTHas MPONOPIMOHAIBHOCTh, Napabona, rumepodosia; yMmMeHue



cTpouth rpaduku (QyHKINH, HCIONB30BaTh I'padUKH JUIS ONPENEICHUSI CBOWCTB IMPOIECCOB H
3aBHCUMOCTEH, JUIS pelIeH s 3a/1a4 U3 APYTuX y4eOHBIX MPEAMETOB M peallbHOW KU3HH; YMEHHE
BBIpaXaTh (POPMYJIaMHU 3aBUCHIMOCTH MEX/Ty BEIUYHMHAMU;

YMEHHUE OIEPHUPOBATH HMOHATHAMH: IOCIEI0BATEIbHOCTD, apu(PMeTHUecKass U TeoMeTpHUecKast
MIPOTPECCUU; YMEHHUE UCTIOIB30BATh CBOMCTBA MOCIIEI0BATEIBLHOCTEH, (POPMYIIBI CyMMBI M OOIIET0
YjieHa MPH PEUICHWHU 33/1a4, B TOM YHUCIIE 3a/a4 U3 JAPYTUX Y4eOHBIX NPEAMETOB U PEaTbHOU
KH3HU;

YMEHHE pelarh 3a/laud pasHbIX TUIOB (B TOM YHCJE HA MPOLEHTHI, JOJIU U YacTH, ABHKEHHE,
paboTy, IIeHy TOBapOB U CTOMMOCTH MOKYIOK M YCIIYT, HaJOTH, 33/1a4H U3 00JacTH yIpaBJICHUS
JMYHBIMUA M CEMEHHBIMU (PMHAHCAMM); YMEHUE COCTABIISTH BRIPAKCHNUSI, YpaBHEHHSI, HEPAaBEHCTBA
W CHUCTEMBI TII0 YCJIOBUIO 3a/la4yd, HCCIENOBATh IIOJyYCHHOE pEUICHHEe W OILICHUBATh
MPaBIIOTIOTOOHOCTD TIOTYYEHHBIX PE3yIbTATOB;

YMEHHE ONEpUPOBaTh MOHATUSMH: (UTypa, TOUYKA, OTPE3OK, MpsiMas, JydY, JIOMaHas, Yrol,
MHOTOYTOJIbHUK, TPEYrOJbHHUK, paBHOOCIPEHHBIH W  PAaBHOCTOPOHHHH  TPEYrOJbHHKH,
NpSIMOYTOJIBHBIN  TPEYTOJNIBHUK, MeAWaHa, OHNCCEeKTpHca W BBICOTa  TPEYrOJIbHUKA,
YeTHIPEXYrOJbHUK, MapauieiorpaMM, poM0O, MPSMOYTOJIbHHK, KBaJpaT, TPANEIHs; OKPYXHOCTb,
KpYT, KacaTeibHas; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMU (UT'YpaMU; YMEHHE pemaTh 3aJa4d, B
TOM YHCIIE U3 TIOBCEHEBHOM KU3HH, HA HAX0XKICHHE TEOMETPUIECKAX BEITMYNH C TPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB GUTyp U (aKTOB;

YMEHHE  ONEepUpOBATh TOHATHSIMHU: PABEHCTBO  (QUTyp, PpPaBEHCTBO  TPEYrOJIbHUKOB;
MapajuieIbHOCTh U TIEPIEHIUKYISIPHOCTh TPSMBIX, YTOJI MEXKIy HPSIMBIMH, MEPHEeHANKYISp,
HAKJIOHHAs, MPOEKIHs, oaooune (uryp, MoJgoOHbIE TPEYrOoJbHUKH, CHMMETPHS OTHOCHTEIHHO
TOYKH W TPSMOH; yMEHHE pacro3HaBaTh paBEHCTBO, CHMMETpUI0O W Tmoaobue ¢uryp,
HapajyIeNIbHOCTb U NMEPIEHIUKYIIPHOCTh NPSAMBIX B OKPYKAIOIIEM MUPE;

YMEHHUE ONEepUpPOBaTh NOHATUSAMMU: JJIMHA, PACCTOSIHHUE, YTOJl (BEJIMYMHA yIJIa, CHHYC U KOCHHYC
yriaa TpeyrojibHUKa), IJOIIAaJb; YMEHHUE OLIEHHMBAaThb pa3Mepbl IMPEIMETOB U OOBEKTOB B
OKpYXaloIlleM MHUpE; yMEHHE MPUMEHATh (GOPMYJIbl IEPUMETPA U IUIOIAAN MHOIOYrOJbHUKOB,
JUIMHBl OKPYKHOCTH M IJIOLIAJU Kpyra, o0beMa MpsSMOYTOJIbHOIO Mapajuiesienunesa; yMeHUe
IPUMEHATh IMPU3HAKM DPABEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJbHUKA,
teopemy Iludaropa, TpuroHoMeTprudeckue COOTHOIIEHUS IJIsi BBIUMCIEHUS JJIMH, PACCTOSIHUM,
IUIOIIAACH;

yYMEHHUE N300pakaTh IUNIOCKHE (PUIYpbl U UX KOMOMHALMY, IPOCTPAHCTBEHHbIE QUTYPHI OT PYKH,
C IIOMOIIBIO YEPTEXKHBIX HHCTPYMEHTOB WU 3JEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU
CHUMBOJIbHOMY OIHCaHMIO;

YMEHHE OIEepUPOBATh MOHATHSIMU: MPSIMOYrOjbHas CUCTEMA KOOPAMHAT; KOOPAMHATBHI TOYKH,
BEKTOP, CyMMa BEKTOPOB, IPOU3BEJICHUE BEKTOPA HAa YHUCJII0, CKAJIIPHOE ITPOU3BEICHUE BEKTOPOB;
YMEHHE HCII0JIb30BaTh BEKTOPHI M KOOPJMHATHI JUIs IPEICTABICHUS JaHHBIX U pEeLICHU 3a]1a4, B
TOM YHCJIE U3 IPYTrUX y4eOHBIX MPEIMETOB U PEATbHOM KU3HH;

YMEHHUE OIEepUpOBaTh MOHATUSMU: CTOJIOMKOBBIE W KPYroBbI€ AMArpaMMbl, TaOJIULbI, CpelHEe
apu¢meTHyecKoe, MeauaHa, HauboJiplllee U HAaMMEHbIIee 3HaYeHUs, pa3Max YMCIOBOrO Habopa;
yYMEHHUE U3BJEKaTh, UHTEPIPETUPOBATh U NMPeoOpa30oBbIBATh HHPOPMALIUIO, IPEJCTABICHHYIO B
TabJIMIAX U Ha AMarpaMmmax, OTpaX<arolllyto CBOICTBA U XapaKTEPUCTUKHU PeaTbHbIX MPOLIECCOB U
SBJICHUI{; yMEHHE pacrio3HaBaTh U3MEHUYMBbIE BETMUUHBI B OKPYKAIOLIEM MUPE;

YMEHHUE ONEepPHPOBATh MOHATUAMU: CIy4alHbIN ONBIT (CAy4alHBIA SKCIIEPUMEHT), SJIEMEHTapHOE
COOBITHE (PJIEMEHTAPHBIA HMCXOJ) CIy4aHOTO OIbITA, CIy4alHOE COObITHE, BEPOSTHOCTD
COOBITHUS; YMEHHE HAXOIUTh BEPOSITHOCTH CIy4allHBIX COOBITUI B ONBITaX C PABHOBO3MOXHBIMU
3JIEMEHTApHBIMU COOBITHSIMM; YMEHHE pelaTh 3a7a4l METOI0M OPraHM30BaHHOTO Nepedopa U ¢
HCIOJIb30BAHMEM TIPaBHJIa YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH U
SBJICHUH, TOHUMATh pPOJb MPAKTUYECKH JOCTOBEPHBIX W MAaJIOBEPOSTHBIX COOBITHH B
OKpY>KaroIlleM MUpPE U B KU3HU; 3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHIL; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEJ M €T0 POJIbIO B MACCOBBIX SIBJICHUSX;



yMEHHUE BBIOMPATh MOAXOIAIMINN U3Yy9eHHBIH METOJ JUIs PEIICHUs 3a/1a4i, IPUBOIUTH IPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B IPHUPOJIE M JKU3HM, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, OIIMCBIBATh OTAEIbHBIE BBIIAIOLINECS PE3YIbTAThI, IOJYYEHHbIE B X0/1€
pa3BUTHUsS MAaTEMAaTUKM KaK HAyKW, IPUBOJIUTH IPUMEPHl MATEMAaTHUYECKUX OTKPBITUM U HX
ABTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUHU.

[To yuebHOMY npenmety «MHpopmaTHKa» (Ha 6a30BOM YpOBHE):
BJIQJICHUE OCHOBHBIMH TOHATHSAMH: HWHGpOpManMs, Tmepeaada, XpaHeHHe Hu o0paboTka
nHpOpMAIUY, AITOPUTM, MOJENb, UU(MPOBOM MPOAYKT W HMX HCIOJIB30BAHWE IS PEIICHHS
yu4eOHBIX W  TPAKTHYECKUX 3aJ]ad; yMEHHE OIEepUpOBaTh EAMHUIAMH  H3MEPEHUS
MH(GOPMAIIMOHHOTO 00beMa U CKOPOCTH Mepeiaun JaHHBIX;
YMEHHE HOSICHATh Ha MpUMEpax paziuuus MeXJAy HNO3ULUUMOHHBIMH U HENO3UIMOHHBIMU
CHUCTEMaMM CUHWCJICHUS; 3alUChIBaTh M CpaBHUBAThH Iieibie yucia oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHCTEMaX CYHCICHHUs] C OCHOBaHUsIMH 2, 8, 16, BBINOJHATH apupMETUUECKUE
orepanuy HaJl HUIMH;
YMEHHE KOAMPOBaTb M JAEKOJUPOBATH COOOIIEHUS M0 3aJaHHBIM [paBUIaM; [OHUMaHUE
OCHOBHBIX TPUHIMUIOB KOAMPOBaHUS HHGOPMALMU pa3IUYHON MPHUPOJAbI: TEKCTOBOM (Ha
yriyOJI€HHOM YPOBHE: B Pa3JIMYHbIX KOJUPOBKAX), rpadpuueckoil, ayano;
BJIaJICHUE MOHITHUSIMH: BbICKa3bIBAHHE, JIOTHUECKAs OTIepalys, JOTHYECKOE BhIpAKEHHUE; YMEHHE
3alMChIBAaTh JIOTMUECKUE BBIPAKEHUS C KCIOJIb30BAaHUEM JWU3bIOHKIUHU, KOHBIOHKIHH H
OTpULIAHUS, OMPEIENATh UCTUHHOCTh JIOTUYECKHX BBIPAKEHHH, €CJIM HM3BECTHBI 3HAYCHMS
HUCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTHh TAOIUIBI UCTUHHOCTH JUISI JTOTHYECKUX
BBIPA)KEHUI; 3aITUCHIBATD JIOTMUECKHUE BHIPAKEHUS HA U3Y4aeMOM SI3bIKE TPOrpaMMHUPOBAHNS;
pa3BUTHE AJITOPUTMHUYECKOTO MBIIUIEHUS KaK HEOOXOJUMOro YciaoBHUS Mpo¢ecCHOHAIbHON
JeATeIbHOCTH B COBPEMEHHOM OOIIECTBE; IOHUMAaHUE CYIIHOCTH aJIFTOPUTMA U €ro CBOICTB;
YMEHHME COCTABJIATH, BBINOJHATH BPYYHYIO M Ha KOMIBIOTEPE HECIIOKHBIE AJTOPUTMBI UL
ynpasiieHus ucnosHutensamu (Yepenaika, YepTe)xXHUK); co31aBaTh U OTJIAXKUBATh IPOTPaMMBbI
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
ANTopuTMHYECKHH SI3BIK), pean3yroNue HECI0KHbIE aITOPUTMBI 00PAOOTKN YMCIIOBBIX JAHHBIX
C UCIIOJIb30BaHUEM LIMKJIOB M BETBIICHUI; yMEHHUE pa30MBaTh 3ajau Ha 1I0133/1a41, UCIIOJIb30BATh
KOHCTaHTbl, II€PEMEHHbIE U BBIPAKEHUS PA3JIMYHBIX THUMOB (YUCIOBBIX, JIOTMYECKUX,
CHUMBOJIbHBIX); AHAJIM3UPOBATH IPEIUIOKEHHBIH aJIrOPUTM, OIpPENEIATh, KaKUE Ppe3ybTaThl
BO3MOXHBI IIPH 33JaHHOM MHOKECTBE UCXOIHBIX 3HAUCHU;
YMEHHE 3allucaTh HA U3y4aeMOM S3bIKE IIPOTrPAMMHUPOBAHMS AITOPUTMBI IIPOBEPKU JEIUMOCTH
OJIHOTO 1IeJIOTO YKCIIa Ha JIPyroe, MpOBEPKU HATYpaIbHOI'O YMCIIAa Ha IPOCTOTY, BbIACIEHUS LIU(P
U3  HATypaJbHOIO  4YMCIA, IOUCK MAKCUMYMOB, MHHUMYMOB, CyYMMBl  YHCIIOBOH
IIOCIIEI0BATEIbHOCTH;
C(OPMHUPOBAHHOCTh IPEJCTABICHUH O Ha3HAYEHUH OCHOBHBIX KOMIIOHEHTOB KOMIIBIOTEPA;
HCII0JIb30BAHNE PA3JIMYHBIX IIPOIrPAMMHBIX CHCTEM U CEPBHCOB KOMIIBIOTEpA, IPOTrPaMMHOIO
oOecrieyeHHs; yMEHHUE COOTHOCUTh HH(POPMALMIO O XapaKTepUCTHKAaX IEPCOHAIBHOIO
KOMIIbIOTEpA C pEIIaeMbIMU 3ajJjayaMM; NpPeICTaBlIeHUEe 00 MCTOPUU M TEHACHLUSAX Pa3BUTHS
MHOOPMALIMOHHBIX TEXHOJIOTHM, B TOM YHuCle TIJOOAJIbHBIX CeTed; BJIaJEeHUE YMEHHEM
OpUEHTUPOBAThCSI B HepapXUyecKod CTpyKType (aiinoBoil cucremsl, paboTaTh ¢ (ailioBoii
CHCTEMOM MEepCOHAIBHOTO KOMIIBIOTEpPAa C UCIOJb30BaHUEM TIpaduueckoro uHTepdeiica, a
MMEHHO: CO37aBaTh, KONMPOBATh, IEPEMEIIATh, I€PEMMEHOBBIBATh, YIAIATh U apXUBHUPOBATbH
¢ailnel 1 KaTanory;
BJIaJICHHME YMEHUSIMHU M HaBbIKAMM HCIOJIb30BAHUS MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH JJIs1 TIOMCKA, XpaHeHHs, oOpaOOTKM M Iepelauyd W aHajdu3a pPazIHyYHBIX BHJIOB
uHpOpMaIMY, HAaBBIKAMM CO3JIaHHUS JIMYHOTO HMH(OPMAIIMOHHOTO TMPOCTPAHCTBA; BIaJICHHUE
YMEHUSIMH TIOJb30BAaHUS IUQPPOBBIMH CEPBUCAMU TOCYJApCTBEHHBIX YCIYr, HHU(POBBIMU
00pa3oBaTeIbHBIMU CEPBUCAMU;
yMEHHUE BBIOMpaTh CHOCOO MpEICTaBICHUS JAHHBIX B COOTBETCTBHMU C IOCTABJICHHOM 3ajaueit
(TabnmuIsl, cXeMbl, TpauKH, TUarpaMMbl) C UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTrPaMMHBIX



cpeactB oOpabOTKM JaHHBIX; yMeHHE (OpMaAN30BaTh M CTPYKTYpUPOBaTh HH(MOPMAIIHIO,
MCIIOJIL3YS DJIEKTPOHHBIC TAOIHUIIBI 711 0OpaOOTKH, aHAIN3a U BU3yaU3allii YUCIIOBBIX IaHHBIX,
B TOM YHCIE C BBIJICJICHHEM Juarna3oHa TaONUIBI U YHOPAJOYMBAHUEM (COPTUPOBKOM) €ro
JJIEMEHTOB; yMEHHE IMPHMEHATh B OJIEKTPOHHBIX TaOMUIax QOPMYNbl JUIS PacyeToB C
WCI0JIb30BaHNEM BCTPOCHHBIX (YHKIIHH, a0COIIOTHOMN, OTHOCUTEIIBHOM, CMEIIAaHHOW aJjpecaluy;
HCI0JIb30BATh IEKTPOHHbIE TAOIMIIBI ISl YMCICHHOIO MOJEIMPOBAHUS B MPOCTHIX 3a/adax U3
pa3HBIX MMPEIMETHBIX 00IaCTei;

c(OpPMHUPOBAHHOCTH MPEACTABICHUH 0 chepax MpodecCHOHATBHOM NesITeTbHOCTH, CBA3aHHBIX C
UH(POPMATHKOM, POTrPaMMHPOBAHUEM " COBpPEMEHHBIMHU UH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUSAX Hayku u [T-oTpaciu;
OCBOEHUE M coOnrofeHue TpeOoBaHMM 0€30MacHON SKCIUTyaTallil TEXHUYECKHUX CPENICTB
WH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

yMEHHE COOJIIOIaTh CETEeBOM 3THKET, 0a30Bble HOPMbI MH(OPMALMOHHONW ATHKU M MpaBa IMpH
paboTe ¢ MPUIOKEHUAMHU Ha JOOBIX yCTpOoWcTBax M B ceTu VHTepHeT, BbIOMpaTh Oe30macHbIe
CTpaTeTHH MOBEICHUS B CETH;

YMEHHE HCIOJb30BaTh pa3IUYHbIE CPEJICTBA 3alllUThl OT BPEJOHOCHOTO MPOrPaMMHOIO
obecrnievyeHus, yMeHHe 00ecreunBaTh JIMYHYI0 0€30M1aCHOCTh MTPU UCIIOJIb30BaHNUU PECYPCOB CETU
WuTepHer, B TOM 4YHCle YMEHHME 3allMIIaTh IEPCOHAIbHYIO HHPOpPMALUIO  OT
HECaHKIMOHUPOBAHHOIO JIOCTYIIA U €r0 MOCIEICTBUH (pa3riialieHus], HOIMEHbI, yTPAThl TaHHBIX)
C YYE€TOM OCHOBHBIX TEXHOJOTHYECKHX U COLUAIBHO-TICUXOJIOTUYECKUX aCTIEKTOB UCIIOJIb30BaHUS
cetu MHTepHeT (ceTeBas aHOHUMHOCTh, IIU(PPOBOM CIIe/1, ayTEHTUYHOCTh CYyOBEKTOB U PECYPCOB,
OMACHOCTh BPEJOHOCHOTO KOJa);

YMEHHE pacrlo3HaBaTh MONBITKM W TMPEAyNpexJaTb BOBJICUEHHE ceOd U OKpYKalolUX B
JNECTPYKTHBHBIE M KpUMHHAJIbHBIC (DOPMBI CETEBOW aKTUBHOCTU (B TOM 4YHCIIE KHOEpOYJUIMHT,
(uruHr).

Conep:xxanue y4deOHOro mpeamera «MaremaTuka (BKJIOYass y4yeOHble KYpPCbI

«Auredpa», «I'eomerpus», «BepoATHOCTH U CTATUCTUKA)) (0230BbIH YPOBEHD))

5 kmacc. Harypanbnbeie uncna u Hyab: HarypambHoe yucio. Psan HaTypaJbHBIX YHCEI.
Uucno 0. M3oOpakeHue HaTypadbHBIX YHCENl TOYKAMHU Ha KOOPAMHATHOW (YHCIIOBOI) MPSIMOIA.
[To3urmonHasi cuctemMa cuucieHus. PuMckas Hymepanus Kak npuMep HEemO3UIIMOHHOM CHCTEMBbI
cuucneHus. Jlecatuunas cuctema cuucieHus. CpaBHEHHE HATypalbHBIX 4YHCEN, CpaBHEHUE
HaTypaJIbHBIX unceln ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyrieHne HaTypaibHbIX yrcel. CioxkeHue
HATypaJIbHbIX YHUCEN; CBOWCTBO HYJS NpPH CIOXKEHUHU. BblunTanume kak aedcTBue, oOpaTHOE
CIIOKEHHUIO. YMHOXKEHUE HATypallbHbIX UYWCEN; CBOMCTBA HYJS M €AUHUIIBI MPU YMHOXKCHUH.
Jlenenue kak jaeWcTBUE, 00paTHOE YMHOKEHHIO. KOMIOHEHTHI JeMCTBHA, CBSI3b MEXIy HUMHU.
[IpoBepka pesynpTaTa apudmernyeckoro aevictBus. l[lepemecTutrenbHoe W cOYETaTENbHOE
CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOKEHUS, paclpeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.
Hcnonb3oBanue OykB st 00O3HAu€HUsT HEU3BECTHOTO KOMIIOHEHTa M 3alliCU CBOMCTB
apudmernueckux aeiicTBuil. JlenuTenu u KpaTHbIE YKCIia, pa3siokeHne Ha MHOkHUTenu. [IpocTeie
U cocTaBHble uncia. [IpuszHaku nenumoctu Ha 2, 5, 10, 3, 9. [enenue ¢ octatkoM. CTeneHsp ¢
HaTypaJbHBIM [OKa3aTeJeM. 3allliCh Yucia B BUJAE CYMMbl pa3psAHBIX claraembix. YucioBoe
BbIpakeHue. BblunciaeHne 3Ha4eHUN UYMCIOBBIX BBIPAXKEHUW; MOPAIOK BBINOJHEHUS IEHCTBUM.
Hcnonb3oBaHue Mpu BBIYUCICHUSX MEPEMECTUTENILHOTO M COUYETATENLHOTO CBOMCTB (3aKOHOB)
CIIOKEHHS U YMHOKEHHUSI, pacTpeeTUTENILHOTO CBOiicTBa yMHOXkeHUs. [po6u: [IpeacraBnenue o
apobu Kak crmoco0e 3amucu dYacTd BenuyuHbl. OOBIKHOBEHHBIE npoOu. I[IpaBunbHBIE U
HempaBWIbHbIE JApoOu. CMmemraHHas JpoOb; TpEeACTaBIEHHUE CMEIIaHHOW JpoOu B BUJE
HEMpPaBWIBHOM ApoOU U BhICTICHHE 1IETI0H YaCcTH YMCiia U3 HEMpaBWIbHOM aApoou. M3o06paxkeHue
npoOeit ToukaMM Ha 4YUCIOBOW mpsiMoil. OcHOBHOe cBoHcTBO ApoOu. CoxparieHue aApoOei.
[IpuBenenue apobu k HOBoMy 3HameHaTento. CpaBHeHue apoOeit. CrokeHHe W BBIUMTAHUE
npobeii. YMHOXKEHUE U JIeJieHne Ipo0eil; B3auMHO-00paTHbIe Apoou. HaxoxaeHne 4acTu 1enoro
U 1esoro o ero yactu. Jlecstuunas 3anuck apobeii. [IpencraBnenue necsaTHUHOM IpoOu B BUIE



0OBIKHOBEHHOU. M300paxkeHne necATHYHBIX ApoOei TOuKaMH Ha YMCIIOBOU mpsiMoii. CpaBHEHHE
JECATUYHBIX ApoOeil. Apudmernueckue ACUCTBUS C ACCATHUHBIMU ApoOsimu. OKpyriieHue
JECATUYHBIX Ipo0Oeil. Perenne TeKCToBbIX 3a1au: PemeHne TeKCTOBBIX 3a7ad apu(METHIECKUM
cnocoboM. Pemenue normueckux 3amad. PemieHume 3amad  mepebOpoM BCEX BO3MOMKHBIX
BapHaHTOB. Vcronp30BaHKe NMpH pelIeHUH 3a1a4 Tabnui u cxeM. Pemenue 3a1a4, coaepkammx
3aBUCHMOCTH, CBS3bIBAIOIME BEJIWYHHBI: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTh. EJMHUIBI M3MepeHHs: Macchl, 00bEMa, IICHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH.
CBs3b MEXIy COIMHHUIIAMU W3MEPEHUsS KKIO0N BETMYMHEIL. Perenne OCHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBinenre AaHHBIX B BHUAE TaOnMl, cTONOYaThIX aAuarpaMm. HarmsgHas reomerpust:
Harnsanuele npencraBieHus o gurypax Ha IUIOCKOCTU: TOYKa, IpsMas, OTPE30K, JyY, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoMi, OCTpbIi, TylOl U pa3BEPHYTHII
yriubl.  JUIMHAa OTpe3ka, METPUYECKHE €IWHHLB! JUIMHBL. JUJIMHAa JIOMaHOW, IepuMeTp
MHOTOYTOJIbHUKA. 3MepeHre M mocTpoeHue yriioB ¢ MOMOUIbI0 TpaHcnopTupa. Harmsanbie
IpejacTaBieHusT O (urypax Ha IUIOCKOCTH: MHOTOYIOJIbHUK; IPSIMOYTOJIbHHMK, KBaJpar;
TPEYroJibHUK, O paBeHcTBe ¢Quryp. M3obpaxenue ¢uryp, B ToM uuciie Ha KieT4arod Oymare.
[TocTpoenne koHUrypauuii U3 vacted NpsAMoi, OKPY>KHOCTU HAa HEJIMHOBAaHHOM U KJIETYATOMN
Oymare. lcrmonb3oBaHME CBOWCTB CTOPOH M YIVIOB MPSMOYrojibHHMKa, KBajpara. Ilnomanp
MPSIMOYTOJIbHUKA U MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX U3 IPSMOYTOJIbHUKOB, B TOM YHUCIIE QUryp,
n300paxEHHBIX Ha Kiertdarod Oymare. Eaununel usMepenus miomand. HarnsaHeie
MIPEJICTaBICHUSI O TPOCTPAHCTBEHHBIX (UTypax: MPsIMOYrOJIbHBIN Mapajuienenunesn, Kyo,
MHOTOTpaHHUKU. M300pakeHue MNpocTEHIIMX MHOTOIPaHHUKOB. Pa3BépTku Kyba H
napajuienenunena. Co3nanue Mojieneil MHOTOrpaHHUKOB (M3 OyMaru, poBOJIOKH, IIACTUIIMHA U
ap.). O0BEM IPSIMOYTOJILHOTO TIapayienenuneaa, kyoa. Equauimsr nsmeperus oobEma.

6 xmacc. Harypanpuble umcna: ApudmeTHdyeckue OEHWCTBHS € MHOTO3HAYHBIMU
HaTypalbHBIMH YuCIaMU. YUCIIOBBIE BBIPAKEHUS, MOPAJOK JEHCTBUN, UCIOIb30BaHUE CKOOOK.
Hcnonp30BaHne MPU BBIYUCIICHUAX IIEPEMECTUTEILHOTO U COYETATEILHOTO CBOMCTB CIOXKEHUS U
YMHOKEHUS, PACHPENEIUTEIBHOTO CBOMCTBA yMHOXEHHUS. OKpYIJI€HHE HATypajdbHBIX YHCEIN.
Jlenutenu M KpaTHbIE YMCIIA; HAauOONBLINKM OOMMI enuTeNb U HauMeHbllee o0llee KpaTHoe.
JemumocTth cymMMBbl U TipousBeneHus. Jlenenue ¢ octatkoM. [Ipo6u: OObIKHOBEHHass JIpoOOb,
OCHOBHOE CBOMCTBO JpoOH, cokpauieHue apoOei. CpaBHEHHE U yNOpsioYMBaHUE IpoOeil.
Pemienune 3a1a4 Ha Hax0X/I€HUE YACTU OT LIE€JOr0 U LEJIOro MO ero yacTtu. J[poOGHoe umcio Kak
pesynbrar gAeneHus. IlpencraBieHue aecsATUUHOW JpoOu B BHUAE OOBIKHOBEHHOH ApoOM U
BO3MO’KHOCTb IIPE/ICTAaBIEHNUS OOBIKHOBEHHOM IpoOU B BUAE JIECITUYHOM. JlecsaTuunble qpodu n
MeTpuyeckas cucrtema Mmep. Apudpmeruyeckue JEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH M JECATHUYHBIMU ApoOsimMu. OTHouleHue. JleneHue B JaHHOM OTHOILIEHUHU.
Macmtal, nponopuusi. IIpumeHenue nponopuuii mpu pemeHud 3agad. lIloHsTHE mpoleHTa.
Bbruncnenue nporeHTa OT BEJIMYUHBI M BEIMUYMHBI 110 €€ MPOLEHTY. BbIpakeHne IpoLEeHTOB
NEeCATUYHBIMU ApoOsimMu. PemieHue 3aiau Ha NMpoLEHTH. BbIpakeHue OTHOLIEHHS BEJIWYMH B
npoueHTax. [lonoxurenpHple W oTpuLaTenabHble 4ucia: [losokuTenpHble W OTPULIATEIIBHBIE
gyuciaa. [lensle umcna. Mopnynp 49ucia, reOMETPUYECKas HWHTEPIPETALMS MOAYJIS YHUCIA.
N300pakeHue yucen Ha KOOPAMHATHOHM mpsiMoi. YucnoBble npoMexyTku. CpaBHEHHE YHCE.
Apugpmernueckue 1eHCTBHS ¢ MOJOKUTEIBHBIMU U OTPUIIATENbHBIMU ycaamMu. [IpsiMoyronbHas
cucTeMa KOOpJAMHAT Ha IIocKocTu. KoopauHaTel TOUKHM Ha IJIOCKOCTH, alOcCIcca U OpAUHATa.
ITocTpoenue Touek u pUryp Ha KOOpAMHATHOM MIIOCKOCTH. bykBeHHbIe BelpakeHus: [Ipumenenue
OyKB /Il 3alIICH MaTeMaTHYECKUX BBIpaKEHHHM M mpemioxeHuid. CBoicTBa apupMeTHIeCKUX
NevcTBUil. DyKBEHHbBIE BBIDAKEHHS U UHCJIOBBIE IIOJCTAaHOBKH. bDyKBEHHBIE pPaBEHCTBA,
HaXOXXJICHHE HEU3BECTHOTO KOMIOHeHTa. DopMmynbl; (HOpMyasl MepUMETpa M  IJIOMIAIH
NpsMOYTOJIbHMKA, KBajpara, o0ObEéMa mapasuienenunesna v kKyba. PermieHune TEKCTOBBIX 3ajau:
Perienne TeKCTOBBIX 3a7au apu(MeTHUECKUM criocoOoM. Pemenue nornveckux 3aaad. Pemenne
3aay mepebopoM BCeX BO3MOXKHBIX BapHAHTOB. PemieHue 3aaad, cojepKallux 3aBHCHMOCTH,
CBS3BIBAIOIIMX BEJIWYUHBI: CKOPOCTb, BpPEMs, PAcCCTOSHME; LE€HA, KOJUYECTBO, CTOUMOCTB;
MIPOU3BOIUTEIIBHOCTE, BpeMsi, 00bEM paldoThl. ENWHUIBI HW3MEpeHHs: Macchl, CTOMMOCTH;



paccTosiHUs, BPEMEHH, CKOPOCTH. CBs3b MEXIy €IUHHUIAMH W3MEPEHUS KaKI0H BEJIMYMHBI.
Pemrenne 3amay, CBA3aHHBIX C OTHOLIEHUEM, NPONOPLUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMU;
pelieHre OCHOBHBIX 33Ja4 Ha IpoOu 1 npoueHThl. OleHKa U MPUKUIKA, OKPYIJIICHHE PEe3yibTaTa.
CocraBnenne OyKBEHHBIX BBIPKEHUI 0 yCIOBHUIO 3a1auu. [IpecTaBienue TaHHBIX C TOMOIIBIO
tTabnu ¥ guarpamMM. Cros0uaThle IuarpaMMbl: YT€HHE W TOCTpOEHHE. UTeHHe KpyroBBIX
muarpamM. Harmsaast reometpusi: Harmsimasie mpenctaBiieHus o purypax Ha IIOCKOCTH: TOYKa,
psiMasi, OTPE30K, Jy4, yroJy, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYXXHOCTb, Kpyr. B3amMHOe pacnosiokeHue IBYX MpsIMBIX Ha IUIOCKOCTH, I1apajuIesIbHbIE
IpsIMbIE, TEPIEHANUKYISIPHBIE MHpsMble. M3MepeHne pacCTOSHUM: MEXAY ABYMS TOYKaMH, OT
TOYKH JI0 IPSMOM; JUIMHA MaplIpyTa Ha KBAaJIpaTHOU ceTke. M3MepeHne n mocTpoeHue yrios C
IIOMOIIBI0  TpPaHCHOpPTHUpA. BHIBI  TPEYroJbHUKOB:  OCTPOYIOJIBHBIM, IPSIMOYIOJIBHBIN,
TYNOYTOJbHBIN;  PaBHOOEAPEHHBIH,  PABHOCTOPOHHMU.  UeTBIPEXYrOJbHUK,  MPUMEpPHI
YEeTBIPEXYTOJIBHUKOB. [IpAMOYroiapHUK, KBajapaT: MCIOJB30BaHUE CBOWMCTB CTOpPOH, YIJIOB,
muaroHanied.  M3oOpakeHue reoMerpudeckux (uryp Ha  HEIMHOBaHHOM Oymare ¢
HCIIOJb30BAHUEM LIUPKYJIsl, JIMHEWKH, YrOJbHUKA, TpaHcnoprtupa. lloctpoeHus Ha kierdaToit
Oymare. Ilepumerp wmHoroyrosnbHuka. IloHsTne mnnomaau GUrypbl; €AUHUIBI HU3MEpPEHUs
wiomaau. [IpubnmxénHoe n3MepeHue Iuomand (GuUryp, B TOM 4YHCI€ Ha KBAaJIpAaTHOM CETKe.
[Tpubmmk€HHOE M3MEpEeHHUe AJMHBI OKPY)KHOCTH, Iomaau kpyra. CUMMeTpust: LEeHTpajabHas,
oceBas W 3epkampHas cuMmMmerpuu. Iloctpoenune cummMerpuuHbix ¢uryp. Harmsinneie
MIPEJICTaBICHUS] O MPOCTPAHCTBEHHBIX (Urypax: mapauienenunen, Kyo, mpusma, NUpaMuja,
KOHYC, IWJIMHAP, map u chepa. M3o0paxeHne npocTpancTBeHHBIX (puryp. [Ipumepsr pazBépTok
MHOTOTPAaHHUKOB, LUWIMHIpa U KoHyca. Co3maHue Mojenell MpOCTPaHCTBEHHBIX Guryp (us
Oymaru, IpoOBOJIOKH, TIIACTHIIMHA | 1p.). [loHsTHe 00BEMA; e TMHUITBI H3MEpeHust 00béMa. OOBEM
MPSIMOYTOJIBHOTO MapajuieNenumnena, Kyoa.

7 xnacc. YueOHsIil Kypc « Anredpay. Uucna u Beraucienus: PanmonanpHbIe yrcia. J[poou
OOBIKHOBEHHBIC U JIECATUYHBIE, TIEPEX0 OT OJHON (hOpMBI 3amucu Apodeit k apyroit. [lonsTue
palMOHAIBHOTO YHUCHA, 3alliCh, CPAaBHEHHWE, YIOPSAOYMBAHUE DPALMOHAIBHBIX YHCEIL
ApubdmMeTrnueckne IeHCTBUS C pallMOHATLHBIMU YKciIaMuy. Perienue 3a1a4d u3 peaibHON PAKTUKH
Ha yacTd, Ha Japobu. CTemneHb C HATypaJbHBIM IOKa3aTelieM: ONpeiesieHue, mpeodpazoBaHue
BBIPAKEHUI Ha OCHOBE OMpeeNieHus, 3aMiCh OOJIbIINX YKcel. [IpoleHThl, 3auch MPOLEHTOB B
BUJIE ApoOu U ApoOu B BUE NMPOLIEHTOB. Tpu OCHOBHBIE 337]a4i Ha MIPOLIEHTHI, PELlICHUE 3314 U3
peanbHON mpakTUKHU. l[IpuMeHeHne NpPU3HAKOB JEIMMOCTH, pa3JI0KEHUE HA MHOXHUTEIH
HaTypaJlbHbIX uucen. PeanbHble 3aBUCMMOCTH, B TOM 4HCIe TMpsMas u oOpaTHas
MPOMOPLUOHAIBHOCTH. AnreOpandeckue BbIpakeHus:: llepeMeHHble, 4YHMCIOBOE 3HAYCHHE
BBIpaXKEHUS C IepeMeHHOM. JlomycTuMble 3HaueHus nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH
MeXy BeTUYMHAMHU B BUE Gopmyibl. Beruncienus mo gpopmynam. [IpeobpazoBanre OykBEeHHBIX
BBIPDOKEHUH, TOXKJECTBEHHO pAaBHBIE BBIPAXKEHHS, IpaBUia NpeoOpa3oBaHUS CYMM H
MIPOU3BEACHUN, TPaBUIIa PACKPBITHS CKOOOK M MPHUBEICHHS IMOJO0OHBIX ciaraeMbix. CBoMCTBa
CTENEHU C HATypaJlbHbIM TNOKazareneM. OIHOWIEHbl U MHOTrowieHbl. CTeneHb MHOTOYJIEHA.
CnoxeHue, BbIYMTAHHE, YMHOXXEHUE MHOTIO4WIEHOB. DOpMynbl COKpal€éHHOTO YMHOKEHHUS:
KBaJpaT CyMMBbI U KBaJpatr pa3HocTu. @opmysa pa3HOCTH KBaapaToB. PasiiokeHne MHOTOWIEHOB
Ha MHOXUTENU. YpaBHEHMs: YpaBHEHHME, KOPEHb YpaBHEHHs, MpaBuia IpeoOpa3oBaHUsS
YPaBHEHMS, PAaBHOCWIBHOCTb ypaBHEHUW. JIMHENHOE ypaBHEHHE C OJHOW IMEPEMEHHOM, YHUCIIO
KOPHEH JMHEMHOTO YpaBHEHHs, PELIEHHE JUHEWHBIX ypaBHEHMiI. CocCTaBlIeHHE YpaBHEHMH IO
YCIIOBHIO 3a/auu. Pemenne TeKCTOBBIX 3a4ad ¢ IIOMOILBI0 ypaBHEHUH. JIMHEHOE ypaBHEHHUE C
IBYyMsi TepeMeHHbIMM U ero rpaduk. Cucrema [AByX JHMHEHHBIX YypaBHEHHH C JABYMs
nepeMeHHbIMH. PemieHue cucteM ypaBHEHHH crocoOoM mojcTaHOBKH. Ilpumepsl perieHus
TEKCTOBBIX 3aJa4 C IOMOIIbI0 cucTeM ypaBHeHUH. Koopamuatel u rpadpuxu. DyHKIHH:
KoopaunaTta Touku Ha npsMoil. UnciaoBble MPOMEXYyTKH. PaccTosiHue MEXIy ABYMs TOUYKAMHM
KoopauHaTHOM mpsMoil. IlpsimoyronbpHas cuctema koopauHatT, ocu Ox m Oy. Abcuucca u
OpAMHATa TOYKM Ha KOOPIMHATHOM miockocTu. Ilpumepsl rpadukoB, 3aJaHHBIX (OpMYyIIaMu.
Urenue rpaukoB peanbHbIX 3aBUcUMocTed. [lonstre ¢pynxkuuu. I'paduk ¢pynkuuu. CpoiicTBa



¢bynkuuii. Jluneiitnas ¢ynkuus, e€ rpaduk. ['padux Gynkuum y = x. ['padudeckoe pemieHue
JIMHEWHBIX YPABHEHUHN U CUCTEM JIMHEHHBIX YPAaBHEHU.

VYuebnslii kypc «I'eomerpusi». HauanbHbie HOHATHA reoMeTpuu. Touka, npsimas, OTpe3oK,
ayd. Yron. Bunpbel yrios. BeprukanbHble M CMexHbIE yriael. buccekrpuca yria. Jlomanas,
MHOTOYroJIbHUK. [lapaaienbHOCTh U MEepHeHIUKYIIPHOCTD NpsAMbIX. CUMMeTpHUHbIE (PUTYPBI.
OcHOBHBIE CBOWCTBa OCEBOM CHUMMeETpuU. [IpuMepbl CHUMMETpUHM B OKPYXKAIOIIEM MHUPE.
OcCHOBHbBIE MOCTPOEHUSI C MOMOINBIO LUPKYIS U JuHEWKu. TpeyronbHuK. BbicoTa, menuana,
OuccekTpuca, X cBoiicTBa. PaBHOOEpEHHBIN 1 PaBHOCTOPOHHUI TPEYroJbHUKHA. HepaBeHCTBO
TpeyrojpHuka. CBOICTBA W NPU3HAKK PaBHOOEIPEHHOro TpeyroyibHUKaA. [Ipu3Haku paBeHcTBa
TpeyrojpHUKOB. CBOMCTBa M MPHU3HAKU NapaielbHbIX NpsMbIX. CyMMa yrioB TpeyrojabHHKA.
Buemnue yrael  TpeyrosnbHuka. [IpsimoyronbHbIi  TpeyroiabHUK. (CBOICTBO  MenuaHBbI
MPSIMOYTOJIHOTO  TPEyroJibHUKa, NpPOBEAEHHOM K rumnoreHyse. [lpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpsMoyronpHelii TpeyroybHuk ¢ yriioM B 30°. HepaBeHcTBa B
Tr€OMETPHUH: HEPAaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TeopeMa o 0oJIbLIEM
yrie 1 0oibliel CTOpOHE TpeyroiabHuKa. [leprnenmkymsap 1 HakiIoHHas. ['eomeTpuiyeckoe MecTo
TOo4eK. buccekTpuca yria u cepelMHHBINA NEPHEHAUKYISIP K OTPE3Ky KaKk r€OMETpHUECKHE MeCTa
toyek. OKpyXKHOCTb M KpYI, XOpJa W JuaMmeTp, UX CBoicTBa. B3aumHOe pacmnosioxeHue
OKpYKHOCTH U npsimoii. KacatenbHas u cexymiasi K OKpy»KHOCTH. OKpY>KHOCTb, BIIUCaHHAs B YT OJI.
BrnncanHas u onrcanHas OKpY>KHOCTH TPEYroJIbHUKA.

VYueOnblii Kypc «BeposiTHOCTh M cTaTUCTHKay. [IpencTaBnenne TaHHBIX B BUJE TAOJIHII,
nuarpamm, rpadukoB. 3anoJiHeHHEe TaONWL, YTEeHHe W MOCTPOeHHe Iuarpamm (CTOJIOMKOBBIX
(cronbuaThix) U KpyroBbix). UTeHne rpagmkoB peaabHbIX ImpoleccoB. M3Bieuenue nnpopmanuu
U3 JuarpamMM U TaOJuI, UCIIOJIb30BAHUE M MHTepIpeTanus AaHHbIX. OnucaTenbHasi CTaTUCTUKA:
cpenHee apudMeTHUYECKOEe, MEIMaHa, pa3Max, HauOoJbIllee W HaUMEHbIEeEe 3HAYCHHUs Habopa
YUCJIOBBIX JMaHHBIX. [Ipumepbl ciydaiitHoi m3MeHYuBOCTH. CiydalHBIN SKCTIEpUMEHT (OTBIT) U
cinydaitHoe coObiTHe. BepostHocTh M wactoTta. Ponb  ManoBEepOSTHBIX W MPAKTUUYECKH
JOCTOBEPHBIX COOBITUH B mpupoje U B oOuiectBe. MoHeTa M WrpajbHas KOCTb B TEOPUHU
BeposiTHOoCcTel. ['pad, Bepmmna, pedpo. Crenens BepmuHbl. Yncno pédep u cymMMapHas CTENeHb
BepminH. [IpencraBnenue o cBszHoctu rpada. llenmu n nuxiel. [Tyt B rpadax. O6xon rpada
(otinepoB myTh). IIpencraBienue o0 opueHTHpoBaHHOM rpade. Perienue 3agady ¢ MOMOUIBIO
rpados.

8 xmacc. YueOHslil Kype «Anredpay. Yuca u Beraucienus: KBaapaTHbiii KOpeHb U3 YUCIIa.
[Tonsitue 00 uppanuoHanbHOM 4yHcie. JlecaTnynble TPUOMMKEHUS WUPPALMOHATIBHBIX YHCEN.
CpoiicTBa apu(MeTHYECKUX KBAApPAaTHBIX KOpPHEH W HUX MPUMEHEHHE K NpeoOpa3oBaHUIO
YUCJIOBBIX BBIPQKEHUH U BIUUCIEHUAM. JleiicTBUTENbHBIE Yncia. CTeneHb ¢ LeIbIM [T0Ka3aTelIeM
n e€¢ cpoictBa. CranaapTHas 3amuch 4yucia. Anredpanueckue BbIpaxeHHs: KaapaTHbII
TPEXUIICH; pAa3JIOKEHHE KBAJIPATHOTO TPEXWIEHA HAa MHOXHUTENTU. AnreOpamdeckas IpoOb.
OcHoBHOE CBOMcTBO anredOpanueckoil npodu. CrokeHue, BbIUUTAHUE, YMHOXKECHUE, JICJICHUE
anrebpanveckux apoOeil. ParmoHanbHble BBIpOKEHUS U UX IpeoOpa3oBaHue. YPaBHEHUS H
HepaBeHcTBa: KBaapaTHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHeHUH, CBOAAIIUXCS K JIMHEHHBIM U KBaapaTHbIM. [Ipocteiimue apoOHO-
panMoHanbHble ypaBHEHU. ['paduyeckas uHTEpHnpeTanus ypaBHEHHH ¢ JBYMS IEPEMEHHBIMU U
CHCTEM JINHENHBIX YPAaBHEHUH € BYMs NIepeMEHHBIMU. [IprMepsl perieHns cucTeM HEJIMHENHBIX
ypaBHEHUH ¢ JByMs NEepeMEHHBIMU. PellleHue TEeKCTOBBIX 3a7ay alreOpandeckuM CrocoOoM.
HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHON IEepeMEHHOM. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA ¢ OQHON NepeMeHHOW. CHUCTEMBI JINHEHHBIX HEPABEHCTB C
onHoi mnepeMmeHHOH. Dynkuuu: [lonstue ¢yHkuuu. OOnacTh ONpeAeNeHUuss U MHOXKECTBO
3HayeHuil pyHkuuu. Crioco6s! 3aganus Gynkumid. ['padux pyHkunu. YreHne cBoiicTB GyHKINU
no e€ rpadpuxy. [Ipumepsl rpagukoB QyHKIMNA, OTpaXKaIOMIMUX peasibHbIEe Mpolecchl. OyHKIUH,
OTMCBIBAIOIIHE MPSMYIO U 00pPaTHYIO MPOMOPLUOHANBHbIE 3aBUCUMOCTH, UX rpaduku. OyHKIUH
y=x%,y=x3, y=vx,y=|x|. [paduueckoe peurenre ypaBHEH il i CHCTEM ypaBHEHHil.



VYuebublii kype «l'eomerpus». UeTbipéxyroiapHuku. [lapamienorpamm, ero npusHaku M
cBoiicTBa. YacTHbIE cilydan napajuieorpaMMoB (IIPSIMOYTOJIbHUK, poMO, KBapaT), UX IpU3HAKU
u cBoiicTBa. Tpamemnus, paBHOOOKas Tpameuus, €€ CBOWCTBA M MpHU3HAKH. l[IpsAMoyroibHas
Tpaneuuss. Meron yaBoenus Menuansl. LlentpanbHas cummerpus. Teopema Pareca u Teopema o
IIPONOPLMOHAIBHBIX OTpe3kax. CpeaHue JMHHUM TpeyrojibHMKa W Tpanenuu. LleHTp Macc
TpeyronbHuka. IlogoOme TtpeyronbHUKOB, Kodhdumuent momodbus. Ilpusnaku mnomodus
TpPEeYroJbHUKOB. [IpuMeHeHue no1o0us npu pelieHny npakTuyeckux 3agad. CBoicTBa momaaen
reoMeTpudeckux ¢uryp. GopmyInsl i MWIOMAAM TPEYroJIbHUKA, MapauieiorpaMMa, poMoa u
Tpaneuuu. OTHOIIEHKE IJIoNIaiel Mo00HbIX (uryp. Beluucinenue niomanei TpeyroJbHUKOB U
MHOTOYTOJILHUKOB Ha kietuatoit Oymare. Teopema [Tudaropa. [Ipumenenue teopemsr [lugaropa
IIpU PELIEHUM NpPaKTUYecKuX 3anad. CHMHYC, KOCUHYC, TAHT€HC OCTPOrO Yrija MpsIMOYrOJbHOTO
TpeyrojpHuka. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. TpHUroHOMeTpuueckue (QyHKIUU
yrioB B 30 , 45 u 60°. BriucanHble U HEHTPaJIbHbIE YIJIbI, YTOJI MEXKAY KacaTelbHOU U XOPJOH.
Vel Mexay XopAaMH U CeKyIIMMU. BrrcaHHbIe U ONMMCaHHBIE YETHIPEXYTOJIbHUKU. B3auMHoe
pacrnosio’)keHue JByX OKpyxkHoctei. Kacanume oxpyxknocrei. OOmime kacaTreiabHbIE K JBYM
OKPY>KHOCTSIM.

VYuebnniii kypc «BeposiTHOCTh U cTaTUCTUKa». [IpecTaBienne NaHHBIX B BHJIE TaOJHII,
auarpamm, rpa@ukoB. MHOXKECTBO, 3JIEMEHT MHOXECTBA, IMOJAMHOXKecTBO. Omepanuu Haj
MHOXECTBaMH: OOBEAMHEHUE, TiepeceueHue, momoyiHeHne. CBoWCTBa omeparuil  Haj
MHOXECTBAMH:  IE€PEMECTUTENIBHOE, COYETATEIBHOE,  PACHPEACIUTEIBHOE,  BKIIOUCHUS.
Hcnonb3oBanue rpaduyeckoro npeacTaBIeHs] MHOXKECTB JUIsl ONIMCAHUS peasIbHBIX IIPOIIECCOB U
SIBJICHUH, TIpY PEIIeHHH 3anad. M3MepeHue paccenBaHus AaHHBIX. J(Mcriepcus M CTaHAAPTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OpoB. [lnarpamMmma paccenBanus. IJaeMeHTapHBIC COOBITHS CITyJaitHOTO
ombiTa. CiydaifHple coObITHS. BepostHoctn coObiTuil. ONBITBI ¢ PaBHOBO3MOXHBIMH
aNeMEeHTapHbIMH  COOBITHsAMH. CrydaliHblii  BeIOOp. CBSI3p MEXJYy MAaJOBEPOATHBIMH |
MPAKTUYECKH JIOCTOBEPHBIMH COOBITHSIMH B TIpHpoje, oOmiectBe u Hayke. [lepeBo. CBoiicTBa
JIEPEBBEB: €IUHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BUCSYEH BEPIIMHBI, CBSI3b MEXKAY UYHUCIOM
BepmiMH U uuciaoM pédep. [lpaBmiio ymHokeHus. Pemienue 3amau ¢ momousio Tpados.
[TpoTuBomnonoxusie coObiTUsA. uarpamma Oiinepa. OObeauHEHHWE U TEPECEYCHHE COOBITHI.
HecosmecTHble coObiTusi. @opmMyria ClI0KeHUsl BepOsITHOCTEH. Y CclloBHAs BEpOSTHOCTD. [IpaBuio
ymHoxeHus. HezaBucumelie coObiTus. [IpencraBienue skcriepuMeHTa B BUAE JepeBa. Pemienue
3a/1a4 Ha HaXO0JICHHE BEPOSITHOCTEN C IOMOLIBIO JIEPEBA CIYYalHOIO 3KCIEPUMEHTA, JUArpaMM
Ditnepa.

9 kmacc. YueOHbI Kypc «AnreOpa». Uucna u BbaucieHus: JledCcTBUTENbHBIE YHUCIA.
PanmonaneHble yKcna, HppaluOHAIbHBIE YKCia, KOHEUHbIE U OECKOHEUHBIE AECATUYHBIC IPOOH.
MHOK€eCcTBO JCHCTBUTENBHBIX YHCEN; JCHCTBUTENbHBIE YMCIa KaK OECKOHEYHBIC NECSTHYHBIC
npobu. B3zauMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM ACHCTBUTEIBHBIX YHCEN U
KOOpIUHATHON mpsMoil. CpaBHEHUE NEHCTBUTENBHBIX YHWCEN, apuPMeTHUYECKue NEHCTBUS C
NEUCTBUTENBHBIMU YHUCHaMU. M3MepeHus, NpUOMKEHHs, OIEHKH. Pa3mepbl 0O0BEKTOB
OKPYKaIOIIEro MUpa, JIUTEILHOCTh IPOLIECCOB B OKpyXkatomiem mupe. [IpubnmxéHnoe 3HaueHne
BEITMYMHBI, TOYHOCTh mpuOnxenus. OxpyriaeHue uucen. [Ipukuaka ¥ oLeHKa pe3ylbTaToB
BBIYUCIICHUN. YPaBHEHUS M HEPABCHCTBA: YPaBHEHHS C OJHOW INEpeMeHHOW. JIunelHoe
ypaBHeHue. Pemenue ypaBHeHui, cBoaduxcs K TMHENHbIM. KBanpatHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOASIIMXCA K KBaApaTHbIM. bukBaapaTtHoe ypaBHeHue. [Ipumepsl pemieHus
ypaBHEHUH TpeThel M 4eTBEPTOM cTeneHell pa3iokeHHeM Ha MHOXHUTENIH. PemieHue apoOHO-
palnMoHaNbHBIX ypaBHEHMH. PerieHue TEKCTOBBIX 3a/1au airedpanyeckum metoaoM. CHucTembl
ypaBHEHUH. YpaBHEHHE C ABYMs NIEPEMEHHBIMU U ero rpaduk. Penienne cucteM AByX JIMHEHHBIX
YPaBHEHUN C ABYMs INEpEMEHHBIMU. PelneHue cucteM ABYX YypaBHEHUH, OJHO M3 KOTOPBIX
JMHEWHoe, a Ipyroe — BTOPOil crenenu. I'paduueckas nHTEpHpeTanus CUCTEMbl YPaBHEHUN C
JBYMsI TIepeMEHHbIMH. PerieHne TeKCTOBBIX 3ajau anredpanyeckuMm criocoboM. HepaBeHcTsa.
HucnoBble HEPABEHCTBA U UX CBOMCTBA. PellleHNE IMHEMHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM.
Pemenune cucreM IMHEHHBIX HEPABEHCTB C OJHOW mnepemeHHoW. KBanpaTHble HepaBeHCTBa.



I'paduueckast wHTEpHpeTanusi HEPAaBEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.
Oynakiun: KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATH BEpPIIMHBI
napa6oJIbl, 0ch cuMMeTpun mapabonsl. I'paduku dynkuuit: y = kX, y = kx + b, y=k/x, y=x3,y =
Vx, y = |x| u ux cBoiicTBa. YncnoBkie nocneaoBaTenbHocTh: OnpeieseHre U CrocoObl 3a1aHus
YUCIOBBIX MocienoBaTesnbHOCTEN. IloHsTHE 4YMCIOBON  MOCHENOBAaTENBHOCTH.  3a/laHue
MOCJICIOBATEIILHOCTA PEKYPPEHTHOU (GopMynoi u (HopMynoi n-ro wieHa. ApudmeTndeckas U
reoMeTpuyecKkas mporpeccuu. Apupmerndeckas u reomeTpuieckas nporpeccuu. opmyisl N-ro
qyjieHa apu(pMETHYeCKOW U TEOMETPHUYECKOW MpOTpPecCuid, CYMMBI TMEPBBIX N  YJICHOB.
N3o0paxkeHnue 4dICHOB apu(PMETHUECKON © TEOMETPHUYECKOH MpOTrpeccuid TOYKaMu Ha
KOOPJIMHATHOMN IUIOCKOCTU. JINHENHBIN U SKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

VYuebnsiii kypc «I'eomerpusi». Cunyc, kocuHyc, TanreHc yriaos ot 0 qo 180°. OcHoBHOe
TPUTOHOMETpHYECKOEe TOXkAecTBO. Dopmynbl npuBeneHus. Pemenune tpeyronbHukoB. Teopema
KOCHHYCOB U Te€OpeMa CHUHYCOB. PelieHue MpakTUYecKUX 3aJad C UCIOJb30BAHUEM TEOPEMBI
KOCHUHYCOB M TeopeMbl cuHycoB. I[IpeoOpazoBanue mnomobus. Ilomobue coOOTBETCTBEHHBIX
a5eMeHTOB. TeopeMa O IPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBbl O MPOU3BEACHUU OTPE3KOB
CEeKYIIUX, TeOpeMa 0 KBajipaTe KacaTesbHOU. Bektop, 1uinHa (Mo1ysb) BEKTOpa, COHANPABICHHbIE
BEKTOPBI, MPOTHBOIOJIOKHO HalpaBJIE€HHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIepaliy Hajl BeKTopaMu. Pa3nojkeHne BeKTopa 1o IByM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopaunats! Bekropa. CkansipHOE MPOU3BEIeHNE BEKTOPOB, IPUMEHEHHE JUISI HAXOXKACHUS [UTUH
u yrioB. JlekapToBbl KOOPAMHATHI HAa IUJIOCKOCTH. YpaBHEHUS MNPSMON U OKPYXKHOCTHU B
KOOpJMHATaX, MepecedeHne OKPYKHOCTEeH U IpsMbIX. MeToJl KOOpAMHAT U €ro INpHUMEHEHHE.
[IpaBunbHBIE MHOTOYrOJbHHUKHU. JlMHAa OKpyXKHOCTH. ['pamycHas W paauaHHas mepa yria,
BBIUHCIICHUE JITMH AYT OKpyxHOcTel. [Imomaas kpyra, cekropa, cermenTa. JIBUKEeHHS MI0CKOCTH
U BHYTpEHHUE CUMMeTpuu Quryp (djaemMeHTapHble mpejctaBieHus). [lapamiensHbiil mepeHoc.
[ToBopor.

VY4eOnblii Kypc «BeposiTHOCTh M cTaTUCTHKay. [IpencTaBienne TaHHBIX B BUJE TAOJIHII,
auarpamm, TrpaduKoB, HHTEpHpeTalus AaHHBIX. UTeHHWe M MOCTpoeHue Tabiull, Juarpamw,
rpadukoB 1O peanbHbIM AaHHBIM. [lepecTaHoBKU U QakTopran. CoyeTaHus U YUCIO COYETaHUM.
Tpeyronpauk Ilackans. Pemenue 3amad ¢ MCmonb30BaHUEM KOMOWHATOpUKH. ['eoMmerpruueckas
BepOSTHOCTh. CilydaliHblii BBHIOOpP TOYKM M3 (UIYpbl Ha IUIOCKOCTH, M3 OTpE3Ka U U3 AYTH
okpyxxkHocTu. HMcneiTanue. Ycenex u Heygada. Cepusi ucnbITaHui 70 niepBoro ycmnexa. Cepust
ucnbiTanuii beprymu. BepositHoctn coObiTHii B cepun ucnbiTanuid beprymm. Cnyuaiinas
BEJINUMHA U paclipeiesieHne BepossTHOCTEN. Maremarnueckoe oxxuianue u aucrepcus. [Ipumepst
MaT€MAaTHYECKOr0  OKHUJAHUA KAk TEOPETUYECKOTrO  CPEIHEro  3HAYEHUsS  BEJIMYMHBIL.
Maremarnueckoe OXUJAaHUE W JUCHEPCHUs CIy4alHOM BEIWYMHBI «YHUCIIO YCIEXOB B CEPUHU
ucneiTanuil bepaymnuy. Ilonstue o 3akoHe Oonbmiux 4yucen. M3mepeHue BeposSTHOCTEH C
MOMOIIBI0 YacTOT. Posb 1 3HaueHNe 3aK0HA OOJBIIMX YKCEN B MPUPOJE U OOIIECTBE.

1. TIInanupyemble pe3ynbTaThl yueOHOTo mpenmera «Maremaruka (BKIo4as ydeOHBIC
Kypchl «Anredpay, «['eomerpusi», «BeposTHOCT U cTaTUCTHKAY) (6a30BBIN YPOBEHD)»

JInyHOCTHBIE PE3yabTATHI:

JIM4HOCTHBIE pPE3yabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO o0OIIero o0Opa3oBaHUS
JOJKHBI OTpa)KaTh TOTOBHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM TO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAllUi W pacCUIMpPEHHE ONbITa ACSITEIbHOCTH HAa €€ OCHOBE M B IPOLECCE
peanu3alnny OCHOBHBIX HAIPABJIEHUI BOCIIUTATENbHON ACSITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTO BOCIIUTAHMS: TOTOBHOCTD K BBIMIOJIHCHUIO 00SI3aHHOCTEH rpaXkIaHWHA U
pealM3alyu ero mnpas, yBaXE€HUE MpaB, CBOOOI U 3aKOHHBIX HHTEPECOB IPYTUX JIOJICH; aKTUBHOE
ydyacTHE B KH3HU ceMbu, OpraHusanuy, MECTHOTO COOOIecTBa, POJHOTO Kpas, CTPaHbL;
HENpusiTHE JIOOBIX (OPM OKCTpeMH3Ma, IUCKPUMHHAIIMW; TIOHHMAaHHUE pOJM Pa3lUYHBIX
COIMANILHBIX WHCTUTYTOB B KU3HU YEJIOBEKA; MpeACTaBleHue 00 OCHOBHBIX MpaBax, CBOOOIaX U
00S3aHHOCTSX TPaXkJaHWHA, COIMABFHBIX HOPMAax W MPaBUIIaX MEXIMYHOCTHBIX OTHOIICHHNA B
MOJIMKYJABTYPHOM W MHOTOKOH()ECCHOHAJIILHOM OOILECTBE; MpPEACTaBICHHE O CI0co0ax
MPOTHBOJCHCTBUS KOPPYIIMH; TOTOBHOCTh K pa3HOOOpa3HOW COBMECTHOM JeATENbHOCTH,



CTpEMJIEHHME K B3aUMOIIOHMMAHHUIO U B3alMMOIIOMOIIM, AaKTUBHOE Yy4YacTHE€ B IIKOJIbHOM
CaMOYNpaBJIEHUH; TOTOBHOCTh K YYaCTHUIO B T'YMaHUTApHON MAEATEIbHOCTU (BOJIOHTEPCTBO,
IIOMOII JIFOJIIM, HYK/IAIOIUMCS B HEN).

2) MaTPUOTHUYECKOTO BOCIIMTAHMS: OCO3HAHUE POCCHICKOM TPayKIaHCKON HICHTUYHOCTH B
MOJIUKYJABTYPHOM M MHOTOKOH(ECCHOHATBHOM OOIIEeCTBE, MPOSBICHHE MHTEpPEca K MO3HAHUIO
POIHOTO 53bIKA, HCTOPUH, KYIbTYypbl Poccuiickoin ®@enepanuu, cBOEro Kpas, HapoJaoB Poccuu;
LIEHHOCTHOE OTHOILIEHHE K JAOCTIKEHUsIM cBoell Poiunebl - Poccun, kK Hayke, HCKYCCTBY, CIIOPTY,
TEXHOJIOTUSM, OOEBBIM MOJBUIAM U TPYJIOBBIM JOCTHKEHUSM HApOJa; YBAKEHUE K CHUMBOJIaM
Poccun, rocynapcTBeHHBIM Ipa3JHHUKAM, HCTOPUYECKOMY W IPUPOJHOMY HACIEAUIO H
MaMSATHUKAM, TPAIULUSAM Pa3HbIX HApOJOB, IPOKHUBAIOIINX B POJHON CTpaHe.

3) 1yXOBHO-HPABCTBEHHOT'O BOCIMTAHMS: OPUEHTAIMS HA MOPAJIbHBIC [IECHHOCTH ¥ HOPMBI
B CHUTYalsIX HPABCTBEHHOI'O BbIOOPA; FOTOBHOCTH OLIEHHMBATh CBOE IMOBEAECHHWE M MOCTYIIKH,
MOBEICHHUE U MOCTYIKH JPYruX JIOAEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJIEICTBUI MOCTYNKOB; aKTUBHOE HENPUATHE aCOIIMAJIbHBIX MTOCTYIKOB, CBOOOIa 1
OTBETCTBEHHOCTb JIMYHOCTH B YCJIOBHUSX MHIAUBUAYAJIBHOTO M OOIIECTBEHHOTO NMPOCTPAHCTBA.

4) >CTEeTHYEeCKOTO BOCIHMTAHUSA: BOCHPUUMYHMBOCTh K PAa3HBIM BHJaM HCKYCCTBa,
TpaJuLUsAM U TBOPUECTBY CBOETO M APYrMX HApPOJIOB, TOHUMAaHHE 3MOIIMOHATIBHOTO BO3/IEHCTBUS
HCKYCCTBA; OCO3HAHHME BaKHOCTH XY/I0KECTBEHHOM KYJIbTYpbl KaK CpelCTBa KOMMYHUKALIUU U
CaMOBBIP@)KEHHUS; TOHUMAaHHE IIEHHOCTH OTEUYECTBEHHOT0O M MHPOBOTO MCKYCCTBA, POJIH
STHUYECKUX KYJIbTYPHBIX TPAIUIMI 1 HAPOTHOTO TBOPUECTBA; CTPEMJIEHHE K CAMOBBIPAXKEHHIO B
pa3HbIX BUJAaX UCKYCCTBA.

5) ¢usuyeckoro BocrmuTaHus, HOPMHUPOBAHUS KYJIbTYPHI 3JI0POBbS U 3MOIMOHAIBLHOTO
OJ1aronoyyusi: 0CO3HaHUE LIEHHOCTHU JKU3HH; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 370POBbIO U
YCTaHOBKa Ha 3JI0pOBBI 00pa3 KM3HHU (3J0pOBOE MUTAHUE, COOIIOICHIE TUTUEHUYECKUX MTPaBul,
cOaaHCUPOBAHHBIN PEXUM 3aHITHIA U OTIbIXA, pETyJsipHast (pu3ruecKas akTUBHOCTb); OCO3HAHUE
MOCJIEJICTBUI U HETIPUSATHE BPEAHBIX MPUBBIYEK (YIOTpeOIeHHE aIKOroJisl, HAPKOTHUKOB, KYpEeHHUE)
u UHBIX ¢GopM Bpenma s (PU3MUECKOTO M TICMXUYECKOTO 3J0POBbS; COOIIOJCHUE IPaBUII
0€30MMacHOCTH, B TOM YHUCJI€ HABBIKOB 0€30I1aCHOTO MOBEACHUS B UHTEPHET-CPEE; CIOCOOHOCTh
a/IalITUPOBATHCSI K CTPECCOBBIM CUTYaLlMSM U MEHSIOIIUMCS COLMAIbHBIM, HH(POPMALIMOHHBIM U
MIPUPOJIHBIM YCIOBUSM, B TOM YHUCII€ OCMBICIISIE COOCTBEHHBIN OMBIT U BBICTpauBas JallbHEHIINE
Le1; YMEHHE NMPUHUMATh ce0s W APYruxX, HE OCYXKJas; yMEHHE OCO3HaBaTh ASMOLIMOHAIBHOE
COCTOSIHUE ce0sl U JPYyruxX, YMEHHUE YIPaBiIsTh COOCTBEHHBIM 3MOIIMOHAJIBHBIM COCTOSTHHEM;
chOpMUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHKE CBOETO MpaBa Ha OUIMOKY U TAKOTO e MpaBa
JPYroro 4eioBeka.

6) TpyHAOBOrO BOCIUTAHUS: YCTAHOBKA Ha aKTHBHOC y4acTHUC B PEIICHUU MPAKTUUYECKHX
3amau (B pamkax cembd, OpraHusanuu, ropojaa, Kpas) TEXHOJOTMYEeCKOH M COIHabHOM
HAMpPaBJICEHHOCTH, CINOCOOHOCTh MHHUIIMMPOBATh, IUIAHUPOBATh M CAMOCTOSTEIBHO BBHIMOIHSITH
Takoro pojia AESITeIbHOCTh, WHTEpPEC K MPAKTUYECKOMY H3YyUeHHUI0 Mpodeccuid U Tpyaa
pa3IMYHOTO poJa, B TOM YHMCJIE€ HAa OCHOBE IMPHMEHEHHUS H3y4yaeMoro IMPEeJIMETHOTO 3HaHWS,
OCO3HaHHE BAXKHOCTH 00Y4EHHUs Ha MPOTSHKEHUU BCEH YKU3HU JUTsl YCTIEIIHOM npodeccruoHalbHON
NESITebHOCTH M Pa3BUTHE HEOOXOAMMBIX YMEHHUH [UIsl 3TOrO; TOTOBHOCTH aJaliTUPOBATHCS B
npoeccHOHaBHON Cpefie; yBaXKEHHE K TpyAy M pe3ylbTaTaM TPYJIOBOH JeATENbHOCTH;
OCO3HAHHBII BBIOOpP U MOCTPOEHUE WHIMBHYAIbHON TPAaeKTOPUM OOPa30BaHUS U >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

7) DKOJIOTHUECKOTO BOCITUTAHHS: OPHEHTAIMsSI HA TIPUMCHEHHE 3HAHUN U3 COIMANbHBIX U
€CTECTBEHHBIX HAayK JJIs pelIeHus 3a7ad B 00JacTH OKpyXKaroledl cpelbl, IUIaHUPOBAHMS
IIOCTYIIKOB M OLIEHKH X BO3MOXHBIX IIOCIEACTBUI ISl OKPY>KAIOILEN CPEMBI; TOBBIILIEHUE YPOBHS
HKOJIOTUYECKOH KyIbTYpbl, 0CO3HAHHUE INI00ATBHOTO XapakTepa SKOJIOTHYECKUX TPOoOIeM U myTel
UX PELIEHUS; aKTUBHOE HENIPUATHE ACHCTBUN, TPUHOCAIINX BPE]] OKPY>KAIOILEH CpeZie; OCO3ZHAHUE
CBOCH pOJMM KaK TpakJaHWMHA W TOTPEOUTENs B YCIOBHUAX B3aWMOCBSI3M IPUPOIHOM,
TEXHOJIOTMYECKON U COLMAIBHOM Cpel; TOTOBHOCTh K YYACTHIO B NMPAKTUYECKOUN NEATEIBHOCTH
9KOJIOTMYECKON HalPaBIECHHOCTH.



8) IeHHOCTH HAYYHOTO MTO3HAHKS: OPUCHTAIHS B ICATSILHOCTH HAa COBPEMEHHYIO CUCTEMY
HAyYHBIX MPEJCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS 4YEJIOBEKa, NMPUPOABI U
oOIm1ecTBa, B3aUMOCBSI3SX YEJIOBEKa C MPUPOJHON M COIUATBHON CPEI0if; OBIAICHUE SI3LIKOBOU U
YUTATEIbCKON KYJIbTYPOW KaK CpPEICTBOM IO3HAHMSI MUpA; OBJAJEHUE OCHOBHBIMU HaBBIKAMU
HCCIIEI0BATENIbCKON JESITEIbHOCTH, YCTAHOBKA HA OCMBICIIEHHE OIbITA, HAOIIOAEHUH, TOCTYIIKOB
U CTPEMJIEHUE COBEPIICHCTBOBATh IYTH JOCTW)KEHHSI WHJIMBHUAYAJBHOTO U KOJJIEKTUBHOTO
OJIaronoIyqus.

9) JNMYHOCTHBIC pe3yJbTaThl, OOCCICUMBAIOIINE AaNaNTalMi0 O0ydYalomerocs K
U3MEHSIIOIIMMCS  YCJIOBUSM COLMAJbHOM M TNPUPOJHOW Cpenbl, BKIKOYAIOT: OCBOEHUE
00yJaroIUMUCS COLMAIBHOTO OIBITa, OCHOBHBIX COIHAIBHBIX pOJIEH, COOTBETCTBYIOLINX
BeIyllel JesSTeIbHOCTH BO3pacTa, HOPM M TMpaBWJI OOMIECTBEHHOTO NOBEACHUSA, (HopMm
COLIMAJIHOM JKM3HU B TPYIIAX U cOOOIIEeCTBAX, BKIOYAsl CEMbIO, IPYIIbI, CHOPMUPOBAHHbBIE IO
npodeccnoHaIbHOM AEATEIbHOCTH, a TAK)KE B PAMKAX COLIMAIBHOTO B3aUMOJICHCTBUS C JIIOAbMHU
W3 JPYrod KyJIbTYpHOU Cpelbl; CHOCOOHOCTh OOYYArOIIMXCS BO B3aMMOJIEUCTBHHM B YCIOBHUAX
HEONPEJEIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHMUSM JAPYrHX; CIIOCOOHOCTh JECTBOBATH B
YCIIOBUSAX HEONPEIEIIEHHOCTH, MOBBILIATh YPOBEHb CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO
NeSITeIbHOCTh, B TOM YHCJIE YMEHHME YUYMTbCS Yy APYTUX JIIOJEH, O0COo3HaBaTh B COBMECTHOI
NeSITeIbHOCTH HOBbIE 3HAHMSI, HABBIKA U KOMIIETEHIIMU U3 OMbITa JAPYI'MX; HABBIK BBISBICHUS U
CBSI3BIBAHUS 00pa3oB, CIIOCOOHOCTH (POPMUPOBAHMS HOBBIX 3HAHHIL, B TOM YHUCIIE CIIOCOOHOCTH
dbopMynupoBaTh UIEH, MOHATHS, TUIOTE3bl 00 O0OBEKTaX U SBJIEHUSX, B TOM YHUCIIE paHee He
M3BECTHBIX, 0CO3HABATh JEPHUIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEMH, MIIaHUPOBAThH CBOE
pa3BUTHE; YMEHHUE PACIO3HABATh KOHKPETHBIE MIPUMEPHI MOHITHS MO XapaKTEpPHBIM IpHU3HAKaM,
BBITIOJIHATH OMNEPALMU B COOTBETCTBUU C OMPEIEIEHUEM M MPOCTEHIINMU CBOWCTBAMHU MOHATHS,
KOHKPETU3UPOBaTh MOHATHE MIPUMEPAMH, UCIIOIb30BATh NOHATHE U €r0 CBOMCTBA IPH PEILICHUHN
3a/a4 (Janee - onepupoBaTh MOHATUSAMU), a TAK)KE OTIEPUPOBATH TEPMUHAMHU U TIPECTABICHUAMU
B 00J1aCTH KOHLIENIIUU YCTOWYUBOTO PAa3BUTHSI; yMEHHE aHAIU3UPOBATh U BBISBIISATH B3AaUMOCBSI3U
MPHUPO/bI, OOLIECTBA U SKOHOMHUKHU; YMEHHE OLICHUBATh CBOM JCHCTBHS C y4E€TOM BIIMSHUS Ha
OKPYXKAIOIYI0 Cpefdy, NOCTHKEHUH 1eNiell U MpeoI0JIeHUs BBI30BOB, BO3MOKHBIX TIJI00aIbHBIX
MOCJIEJICTBUI; CHOCOOHOCTh OOYYalOHIMXCS OCO3HABaTh CTPECCOBYIO CHUTYallMIO, OLIEHUBATh
MIPOUCXOIAIINE U3MEHEHHUS U UX MTOCJIEICTBUS; BOCIPUHUMATh CTPECCOBYIO CUTYALINIO KaK BbI30B,
TpeOyIOIIHI KOHTPMEp; OLIEHUBATh CUTYAIUIO CTPECcca, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS
U JIeHcTBUSA; GOPMYIHPOBATh U OLICHUBATh PUCKH U MOCIEACTBHs, (OPMUPOBATH OMBIT, YMEThH
HAXOJWUTh MO3UTHBHOE B MPOMU3OLIEANICH CUTYal[MU; ObITH TOTOBBIM JCHCTBOBATH B OTCYTCTBHE
rapaHTHil ycrexa.

MeranpeaMeTHbIE PE3yIbTaThI:

B pesynbrate uzyuenus npeamera «MaTtemaruka (BKIO4ast yueOHbIE Kypchl «Anredpay,
«"eomeTrpus», «BeposITHOCTh U cTaTUCTHKA») (0a30BBIN YPOBEHB)» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOydaromierocss Oyayr cQoOpMUpPOBaHbI TO3HABATEIbHBIE YHHBEpPCAIbHBIC
yueOHbIe JIeHCTBUS, KOMMYHHMKATHBHBIE YHUBEpCAlbHbIE y4eOHbIE NEHCTBUS, PETYIsATUBHBIC
yHHUBEpCaIbHbIE y4eOHbIE IEHCTBUS, COBMECTHAs A€ATEIbHOCTb.

VY oOyyaromierocst 6yayT cOpMUPOBaHBI CIEAYIOIINE 0a30BbIe JOTHYECKUE JCHCTBUS KaK
YacTh IO03HABAaTEJIbHBIX YHHMBEPCAJIbHBIX Y4YEOHBIX AEHCTBUIl: BBIABIATH U XapaKTepU30BaTh
CYIIECTBEHHbIE TPU3HAKW OOBEKTOB (SBICHMI); YCTaHABIMBAaTh CYLIECTBEHHBIH MpPU3HAK
KJIaccu(UKaIK, OCHOBaHUA /sl 0000IIEeHUs U CPaBHEHUS, KpUTEPUH IPOBOJMMOIO aHAIIN3a; C
YUETOM IPEI0KEHHON 3a]a4M BBISABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B pACCMATPUBAEMBIX
¢akTax, JAaHHBIX W HAOMIOJEHUAX; NpeaaraTh KpUTEpUH Ui BBISBJICHUS 3aKOHOMEPHOCTEH U
IPOTHBOPEUUil; BBIABIATH NePUUUTH HHPOpPMALUU, JAHHBIX, HEOOXOJUMBIX JUIS pEIIeHUs
IIOCTABJIEHHOM 3aJauy; BBISIBJISITH IIPUUMHHO-CIEACTBEHHBIE CBSI3U NPU HU3YYEHHH SIBICHUM U
IIPOLIECCOB; A€TaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEIYKTUBHBIX U HHAYKTUBHBIX YMO3aKIOUECHHH,
YMO3AKJIIOYEHUH MO aHaloruu, (GOpMYIHPOBATH THIIOTE3bl O B3aUMOCBS3SIX; CAMOCTOSITEIBHO
BbIOMpATh croco0 pemieHus y4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BapUAHTOB pPELICHHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).



Y oOyuaromerocss OyayT chopMHpOBaHBI CIEAYIONIHE O0a30BBbIC HCCIEIOBATEIBCKHIE
JEWCTBUSL KaK YacTh IIO3HABATENIbHBIX YHHBEPCAIBbHBIX Y4YEOHBIX ICHWCTBUI: HCIOIb30BATH
BONPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT TMO3HaHUS; (OPMYIMPOBATH  BOIPOCHI,
(bUKCHpyIOIIUe pa3pblB MEXKIy pEalbHBIM M JKENaTeIbHBIM COCTOSHHUEM CHTyalluu, OOBEKTa,
CaMOCTOSITEJIbHO YCTAaHABJIMBATh MCKOMOE U JaHHOE; (JOPMHUPOBATH TMIIOTE3Y 00 HMCTUHHOCTH
COOCTBEHHBIX CYXKIEHHH M CYXICHHH APYrHX, apryMEHTHPOBATH CBOIO MO3WIIHIO, MHEHHE;
MPOBOJIUTH II0 CAMOCTOSITEJIHHO COCTABJIEHHOMY IUIaHY OTIBIT, HECIIOKHBIA HKCIIEPHUMEHT,
HEeOOJIBIIIOE HMCCIIEOBAHNE 0 YCTAHOBIICHHIO OCOOCHHOCTEH OOBEKTa HM3y4CHHUs, MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 0OBEKTOB MEXIY CO00I1; OLIeHMBATh HA IPUMEHUMOCTD U
JOCTOBEPHOCTh ~ MH(pOpMAaLMKM, TIOJY4YEHHOW B XOJIe HCCIEAOBaHUA (PKCIEPUMEHTA);
CaMOCTOSATENbHO (hopMyIHpoBaTh OOOOIIEHHST M BBIBOJABI 1O pE3yJIbTaTaM MPOBEACHHOTO
HAOJIO/IEHUS, OIBITA, WCCIENOBAHMSA, BIAJETh HMHCTPYMEHTAMH OIEHKH JOCTOBEPHOCTH
MOJTy4eHHBIX BBIBOJOB M OOOOIICHMH; MPOTHO3MPOBATH BO3MOXKHOE JallbHEHIee pa3BUTHE
MIPOIIECCOB, COOBITHH W WX IMOCJICJCTBUS B aHAJIOTHYHBIX MJIM CXOJHBIX CHUTYAIUSX, BBIIBUTATH
MIPEITOJIONKECHHS 00 X PA3BUTHH B HOBBIX YCIIOBHSX H KOHTEKCTAX.

VY oOyuatomierocst OyayT chopMUPOBaAHBI CIEIYIONTNE YMEHUSI paboTaTh ¢ HHPOpPMaIIUEH
KaK 9acTh I03HABATEILHBIX YHUBEPCATHHBIX YUCOHBIX JICHCTBUN: IPUMEHSTE Pa3IMIHBIC METO/IBI,
WHCTPYMEHTBI M 3aIpOChl MPHU MOUCKEe U 0TOOpe WH(POPMAIIUU WM JIAHHBIX M3 MCTOYHUKOB C
YUETOM TPEUTOKEHHON Y4eOHOW 3ajaull M 3aJaHHBIX KPHUTEPHUEB; BHIOMpPATh, aHAIM3HPOBATH,
CHUCTEeMAaTH3UPOBAaTh M HMHTEPIPETUPOBATH HHPOPMAIMIO pA3TUYHBIX BHUAOB U  (hopm
MIPEJCTAaBIICHHS; HAXOIUTh CXOJHBIC apTYMEHTHI (ITOATBEPKAAIONIIE WM OTIPOBEPTAOIINE OJHY
U Ty e WJICI, BEPCHUI0) B pa3IM4YHBIX HH(DOPMAIMOHHBIX HCTOYHHKAX; CAMOCTOSITEIBHO
BBIOMPATh ONTHMAJBHYIO (POpMY TpeAcTaBiIeHUs WHGOPMAIMK W WIUTIOCTPUPOBATH peliacMble
3aJlauM HECJOKHBIMU CXeMaMH, TuarpaMMaMu, HHOU rpaduKoil 1 MX KOMOMHALIMSAMU; OLIEHUBATh
HAJEKHOCTh MH(OpPMALIMK MO KPUTEPHUSIM, NMPEATIOKEHHBIM MEAArorH4ecKuM pabOTHUKOM WM
cOpMYIUPOBAHHBIM  CAMOCTOATENbHO; 3(G(EKTUBHO 3allOMHUHATh U CHCTEMaTU3HpOBAThH
nHpopMaIuIo.

VYV oOyuatomerocsi Oymer cpopMHpoBaHAa CHCTEMa CJCAYIONIUX KOMMYHHUKATHBHBIX
NEUCTBUH:

1) oOrieHue: BOCIPUHUMATH M (DOPMYIHUPOBATH CYKICHHUS, BBIPAKATH SMOLUHU B
COOTBETCTBUHU C LIETSIMU U YCIIOBUSMHU OOIIEHUS; BBIpaXkaTh ce0sl (CBOIO TOUKY 3PEHHUSI) B YCTHBIX
U NMHCbMEHHBIX TEKCTaX; Paclio3HaBaTh HEBepOalbHbIE CPEAICTBA OOIICHHS, IOHUMATh 3HAUCHUE
COLIMANIbHBIX 3HAKOB, 3HATh U PACMO3HABATh MPEINOCHUIKH KOH(IUKTHBIX CUTYalluid U CMAT4aTh
KOH(DIUKTBI, BECTH NEPEroBOPHl; MOHMMATh HAMEPEHUS JPYTHX, MPOSBIATH YBAXKHUTEIbHOE
OTHOIIIEHHE K COOECeHUKY U B KOPPEKTHON Gopme GopMynupoBaTh CBOU BO3PAKEHUS; B XOJE
auanora u (i) JTUCKYCCUU 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMbI U BHICKA3hIBATh
WJeu, HalelieHHbIE Ha peUIeHHe 3aJaud M TMOJJIep’KaHue Oaro)KenaTelIbHOCTH OOIICHHUS,
COTOCTABJIATh CBOM CYXKJICHUSA C CYXKICHHUSIMH JPYTMX YYaCTHHKOB AMAalora, OOHApy»KUBATh
pasnuure W CXOJCTBO MO3UIMM; MYONUYHO MPEACTaBISATh PE3YAbTaThl BBINOJIHEHHOTO OIBITa
(3KcTiepuMeHTa, UCCIEAOBAaHUS, MMPOEKTA); CAMOCTOSITETFHO BBIOMPATh (opMaT BBICTYILICHUS C
y4eTOM 3ajJau MPE3EeHTAIMU U OCOOCHHOCTEH ayJUTOPUU U B COOTBETCTBHM C HUM COCTaBISITh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOIB30BaHNEM HILTIOCTPATUBHBIX MaTEPUaJIOB;

2) coBMecTHas JeATebHOCTh: MOHUMATh M HUCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON U
WHIUBUAYAIbHON pabOTHI MPU PEIICHUH KOHKPETHOH Mpo0ieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHs] TPYNMOBBIX (OpPM B3aMMOJCHCTBUS TpHU pEHICHUH TOCTaBICHHON 3a/auu;
NPUHUMATh 1e7hb COBMECTHOH JIEATENbHOCTH, KOJIJIEKTUBHO CTPOUTH JEHCTBUS 1O €€
JOCTHIKEHHIO: PaClpeleNsiTh POJH, JIOTOBapuBaThCSA, OOCYXKJaTh WPOLECC U PE3ylbTaT
COBMECTHOM pabOThI; YMETh 0000IIaTh MHEHHUS HECKOJIBKHX IFOJIEH, MPOSBISITH TOTOBHOCTD
PYKOBOJIUTH, BBITIONHATH MOPYYEHUs, MOTUHHSITHCS, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paloThI, ONPENENsATh CBOIO POJb (C y4ETOM HPEANOYTEHHH U BO3MOXKHOCTEH BCEX y4aCTHHKOB
B3aMMO/ICHCTBUS), paclpeAesaTh 3aa4l MKy YJIeHAMH KOMaHbl, y4aCTBOBATh B TPYIIOBBIX
dhopmax paboTsl (00CYXIeHUS, 0OMEH MHEHUI, «MO3TOBBIC IITYPMBD) U UHBIE); BBIMIOIHITH CBOIO



yacTe palOThl, JOCTHraTb KAuyeCTBEHHOTO pe3ylbTaTa II0 CBOEMY HANpPaBICHUIO W
KOOPAUHUPOBATL CBOU Z[eﬁCTBPIH C APYrUMU YJICHAMH KOMAHIAbI; OLICHUBATH Ka4YCCTBO CBOCIO
BKJIa/Ia B OOIIMIA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITETILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aHMOI[eﬁCTBH51; CpaBHHBATb PE3YJIbTATHI C HCXOI[HOI71 3az[aqeﬁ U BKJIaJ KaXXJ0TI'0 4JI€CHAa KOMaH /bl
B JIOCTWXKCHUE PE3yIbTAaTOB, Pa3NeyATh c(epy OTBETCTBEHHOCTH M MPOSIBISATH TOTOBHOCTH K
MPEJOCTABICHUIO OTYETA IePe]] TPYIIION.

VY oOyugaromierocst Oyaer chopMHUpPOBaHA CUCTEMA CIICTYIOIINUX PETYISTUBHBIX JICHCTBHIA

1) camoopraHu3anus: BbISIBISATH MPOOJEMBbI JUIS PEHICHHUS B JKU3HCHHBIX M Y4COHBIX
CUTYalUsX; OPUEHTUPOBATHCA B Pa3IMUYHBIX MOJX0JAX HMPUHATHUS PELIeHU (MHAWBHyaIbHOE,
NPUHATHE PEUICHUS] B TpYyMIe, NPUHATUE PEIIeHUH TPYNION); CaMOCTOATEIbHO COCTaBIIAThH
AITOPUTM pelIeHHus 3aJauu (WM €ro 4acTh), BHIOMpATh CIOCOO pemieHust yueOHOH 3amayu C
YUCTOM UMCIOIIUXCA pECYPCOB U COOCTBEHHBIX BO3MO)KHOCTGI>1, APTYMCHTHUPOBATH NpCjIaracMblC
BApUAHTHl PELIEHUI; COCTABJIATh IUIAaH ACWCTBHUU (IJIaH peanu3ali HaMEYEHHOI'o allroOpuTMa
pelIeHns), KOPPEeKTUPOBATh MPEUIOKEHHBIN aJITOPUTM C Y4ETOM IOJIy4Y€HUs HOBBIX 3HaHUH 00
n3ydyaeMoM 0OBEKTe; AeaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

2) CaMOKOHTpOJIb: BJIAJETh CIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIMU U Pe(IICKCHH;
AaBaTb aICKBATHYIO OICHKY CUTYalluU U Npcajiararh MjaH €€ U3BMCHCHU A, YIYUTbIBATb KOHTCKCT U
MpelBUJIETh TPYAHOCTH, KOTOpblE MOTYT BO3HUKHYTh NIpH pEIIeHWH YydyeOHOW 3ajauu,
AIalTUPOBATE PECIICHHUEC K MCHAIOIIUMCA O6CTO${TGHBCTB3M; 00BSACHITH IMPUYUHBI JOCTUKCHUA
(HEIOCTIKEHUS) pe3ysIbTaTOB JAEATEIbHOCTH, J1aBaTh OIEHKY MPHUOOPETEHHOMY OIBITY, YMETh
HaAaXOIUTh IMO3UTUBHOC B nponsomemnef/i CUTyallui; BHOCUTb KOPPCKTUBEI B ACATCIBHOCTE HA
OCHOBE€ HOBBIX O6CTO$IT€.]'H)CTB, HU3MCECHUBIINXCS CI/ITyaHHfl, YCTaHOBJICHHBIX OHII/I6OK, BO3HUKIIINX
TPYAHOCTEMN; OLIECHUBATh COOTBETCTBHUE PE3YJbTAaTa LEIU U YCIOBUSAM;

3) SMOIMOHAIBHBIA HMHTEIUIEKT: pa3jndarh, HA3bIBaTh M YIPABJIATh COOCTBEHHBIMH
AMOLUSMH U AIMOIUSIMH JIPYTUX; BBISBIATH U aHAJTU3UPOBATH IPUIUHBI SMOLIUI; CTaBUTH ce0sl Ha
MECTO JIpYroro 4YellOBeKa, MOHWMAaTh MOTHUBBI M HaMEpPEHHs IPYroro; PerylIupoBaTh CIIOCOO
BBIPAKECHUS YMOIIU;

4) mpunHsaTHE ce0s U IPYruX: 0CO3HAHHO OTHOCUTHCS K IPYrOMY YeJIOBEKY, €ro MHEHHUIO,
MIPHU3HABATH CBOE MPABO HA OMIMOKY M TAaKOE € MPaBO JPYroro; MPUHUMATH ce0sl U IPYTUX, He
OCYXK/ast; OTKPBITOCTh ce0€ U IPYTUM; OCO3HABATh HEBO3MOKHOCTh KOHTPOJIHPOBATH BCE BOKPYT.

[IpenmeTHBIC pe3yJIbTaThI:

K xoHmy oOyueHust B 5 kiacce OOydYarONIMICS HAYYUTCS: MOHMMAaTh W TPABUIBHO
yIOTPEOJIATH TEPMUHBI, CBSI3aHHBIC C HATYPAJTbHBIMU YK CIAMH, OOBIKHOBEHHBIMU U JIECITUYHBIMH
npo0simu. CpaBHHMBATh M YHNOPSIOYMBATH HATypallbHBIC YHWCIA, CPAaBHUBATh B MPOCTEHIINX
cllydasix OOBIKHOBEHHBIC IpoOH, aecsiTHuHbIe ApoOH. COOTHOCHTH TOYKY Ha KOOPAWHATHOM
(4UCIIOBOM) IPSIMO¥ C COOTBETCTBYIOIIMM €i YHCIIOM U M300pakaTh HATYPAIBbHBIC YACIIA TOYKAMHU
Ha KOOPJMHATHOH (YMCIIOBOM) MPSIMO. BBIMOJIHATH aprdMeTHUecKre IeHCTBUS C HATypaIbHBIMU
YHCIIaMH, ¢ 0OBIKHOBEHHBIMH JJPOOSIMU B MPOCTEHIITUX CITydasix. BIMONHATE TPOBEPKY, IPUKUIKY
pesyibrarta BbluMCIeHHA. OKpYIIISITh HaTypalibHblE 4YHcha. Periate TEKCTOBBIC 3a/avd
apu(METHYECKIUM CIIOCOOOM M C TOMOIIBK OPraHM30BAHHOTO KOHEYHOro Tepedopa Bcex
BO3MOJKHBIX BapHaHTOB. Pemiare 3aauu, coaepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEITMYHHBI:
CKOpOCTh, BPEM$, PACCTOSHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb. VICHOIB30BaTh KpaTKUE 3aIMCH,
cXeMbl, TaOnuIbl, 0003HAUYEHUS NPU perleHnu 3aaad. [10y1b30BaThCsl OCHOBHBIMU €AMHUIIAMU
U3MEPEHUs: 1IEHbI, MACChl; PACCTOSIHUSA, BPDEMEHHU, CKOPOCTH; BBIPAXKATh OJIHU €MHHUIIbI BETUYNHBI
yepe3 Jjpyrue. M3Biekarb, aHaJIM3UPOBaTh, OLIEHUBATh HH(POPMAIMIO, NPEACTABICHHYIO B
Tabnauie, Ha CTOJOYAaTOW JuarpaMMe, HWHTEPIPETHPOBAaTh MPEJCTABICHHbIE JaHHBIE,
UCIOJb30BaTh JIaHHBIE IPH pElIeHWH 3ajnad. [lonb30BaThCsi reOMETPUYECKUMHU TOHATUSMU:
TOYKa, MpsAMast, OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYXHOCTh, Kpyr. [IpuBOIUTHE mMpuMepsl
O00BEKTOB OKpYXAIOIIEro MHpa, HMMEIOMHX (OpPMY H3YUEHHBIX TI'E€OMETPUYECKUX (QUryp.
Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMM: BEpIIMHA CTOPOHA; C MHOTOYT OJIbHUKAMU:
yroJi, BEpUIMHA, CTOPOHA, JAMAroHalb; ¢ OKPY)KHOCTBIO: pajnuyc, Tuamerp, ueHtp. M3obpaxarsb
U3yYEHHbIE T€OMETpUUYEeCKHe (Urypbl Ha HEIMHOBAHHOW M KJeT4yaTroil Oymare ¢ MOMOIIbIO



LUPKYJIS U TMHEHKA. HaxoIuTh JIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM € IIOMOILBIO
JIMHEWKH, CTPOUTh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOIO paauyca.
Hcnonp30Barh CBOMCTBA CTOPOH M YIJIOB IPSMOYrOJIbBHUKA, KBagpara Mg MX IOCTPOCHUS,
BBIYMCIICHUS IUIOINAAM M INEepUMeTpa. DBplUucisaTe IepuMeTp UM IUIOIIAAb  KBajpara,
OpSIMOYTOJIbHUKA, (HUTYp, COCTABJICHHBIX W3 TNPSMOYTOJIBHUKOB, B TOM 4uclie Quryp,
n300paxEHHBIX Ha KierdaToi Oymare. [10Jib30BaThCss OCHOBHBIMH METPHUYECKUMHU €IUHUIIAMHU
M3MEPEHUS JJIMHBI, TUIOLIA/IN; BBIPAaXKaTh OJHH €IMHULIBI BEIMYMHBI Yyepes apyrue. Pacno3nasars
napajuienenunes, KyO, HMCIOJIb30BaTh TEPMHUHOJIOTUIO: BEpILKHA, pedpo I'paHb, HU3MEPEHUS;
HAXOJUTh M3MEPEHUs Mmapajiesnenunena, kyoa. Berauciars 06béM Kyba, mapaiienenumeaa mo
3aJJaHHBIM M3MEpPEHUsSM, I0JIb30BAaThCS EIUMHMLIAMU U3MepeHHsl 00béMa. PemiaTe HecIOKHbIE
3a/1a4y Ha U3MEPEHHUE N'€OMETPUUYECKUX BEJIMYUH B IIPAKTUYECKUX CUTYALMSIX.

K xoHiy o0yuenust B 6 kiacce oOydJarOIIMICsS HayduTCs: 3HaTh M MOHUMATh TEPMUHBI,
CBS3aHHBIE C PA3IMYHBIMM BHUJAMHU YHCENT U CHOCOOAMU HX 3alMCH, MEPEeXOIUTh (€CIHU 3TO
BO3MOXHO) OT OAHOM (hopMbl 3amucu ymcia K apyroid.CpaBHUBaTh U YNOPSAOUYUBATH II€JIbIE
quciia, OOBIKHOBEHHBIE U JIECATHUYHbBIE IpOOM, CpaBHMBATh YMCIA OJHOIO M Pa3HBIX 3HAKOB.
BoeinmonHATe, coueTass YCTHbIE W NUCbMEHHbIE NpPUEMBI, apuMeTHUYecKue JeHCTBUS C
HaTypaJIbHBIMU M LEJIBIMH  4YWCIaMH, OOBIKHOBEHHBIMH M  JECSATHUUYHBIMH  JIpOOSIMHU,
MTOJIOKUTEIBHBIMU M OTPULATEIbHBIMIA YUCIIAMH. BBIYUCIIATE 3HAYEHUS YUCIIOBBIX BBIPAXKEHUM,
BBINIOJIHATh TMPUKHUIKY M OLEHKY pe3ylbTaTa BbIYMCICHHH; BBINOJHATH MpeoOpazoBaHUs
YHCJIOBBIX BBIPAXEHUI Ha OCHOBE CBOMCTB apupmeTnueckux AeictBuil. COOTHOCUTH TOUKY Ha
KOOPJIMHATHONW MPSAMON C COOTBETCTBYIOIIMM €M 4YMCIOM M H300pakaTh 4YHclia TOYKAaMU Ha
KOOPAMHATHOW NIPSIMOM, HAXOIUTh MOAYJIb ynciaa. COOTHOCHTH TOUKH B IMIPSIMOYTOJIBHOW CHCTEME
KOOpJIMHAT € KOOpAMHATaMH 5TOi Touku. OKpyriasTh LEJble 4Yucia M AecATUYHBbIE Ipo0w,
HaxoauTh npuOimkeHus yucen. [loHMMaTh M ynoTpeOisTh TEPMHHBI, CBSA3aHHBIE C 3aIIUCBIO
CTENEHH YHUCJIa, HAXOJUTh KBaJIpaT U KyO 4yuclla, BBIYMCIATh 3HAUYCHUS YUCIIOBBIX BBIPAXKCHUH,
cozepkamux creneHu. [lonp3oBaTbes NpU3HAKAMH JENMMOCTH, PacKiIalblBaTh HaTypajabHBIC
qyyciaa Ha MpocTele MHOXHUTENIH. [lonbp3oBaTbess MacmTaboM, COCTaBIATh MNPOHNOPLUM U
oTtHowmeHus. Mcnonb3oBaTh OykBBI A1 OOO3HAYEHHUs YUCENl IPU 3alUCH MaTEeMaTHYECKUX
BBIPQXKEHUH, COCTABIATh OYKBEHHBIE BBIPAXEHHUS U (POPMYJIbl, HAXOAUTh 3HAYEHUSI OYKBEHHBIX
BBIPQXKEHUH, OCYLIECTBIA HEOOXOAMMBbIE IOACTAaHOBKM M mpeoOpa3oBanus. Haxomuts
HEU3BECTHBI  KOMIIOHEHT  paBEHCTBA. PemaTh  MHOrOIIArOBBIE  TEKCTOBBIE  3ala4d
apu(pMeTHYECKUM CHOCO0OM. Pemats 3aJla4H, CBs3aHHbIC c OTHOULICHUEM,
IIPONOPLMOHAIBHOCTBIO BEJIUYMH, NMPOLEHTAMU; pelllaTh TPU OCHOBHBIE 33/a4d Ha JpoOU U
nmpoueHTel. PemaTte 3ajgaun, cozxepikamue 3aBUCUMOCTH, CBSA3BIBAIOIIHAE BEJIWYHMHBI. CKOPOCTD,
BpEeMsl, pPAacCTOSIHME, LI€HA, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAMUTENBHOCTb, BpeMs, 00bEMa
paloThl, UCHOJB3Ys apu(pMETUYECKHE NEHCTBUSA, OLEHKY, IPUKUAKY; MOJIb30BATHCSA €IUHUIIAMU
U3MEPEHUs1 COOTBETCTBYIOIIMX BeaMYuH. COCTaBIATh OYKBEHHBIE BBIPRKEHHUS 10 YCIOBHIO
3agaun. M3Biekats nHpoOpMalnio, IpeCTaBICHHYIO B Ta0lIuLaX, Ha JIMHEWHOH, cTo104aToi nin
KpyroBOH AMarpaMmax, MHTEPIPETUPOBATh IIPEICTABICHHBIE JAHHBIE; HCII0JIB30BATh JaHHBIE IIPU
pewenuu 3anad. IlpencraBiasats uHpoOpMaMIO C MOMOIIBIO TAOIMI, JTUHEHHOW U CTOJIOYATON
auarpamm. [IpuBoanThE puMepbl 00BEKTOB OKPYKAIOLIET0 MUPA, UMEIOIIUX (GOPMY M3YUEHHBIX
TeOMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHl PABHBIX M CHUMMETPUYHBIX
¢uryp. M3o0paxarb C MOMOIIbIO LUPKYJSA, JIMHEHKH, TpaHCIOpPTHpa Ha HEITUHOBAHHOM H
KjIeTyaToil Oymare u3ydeHHble IUIOCKHE TeoMeTpudeckue GUrypel U KOH(Urypanu,
cuMMeTpuuHble ¢Gurypsl. [losb30BaThCsi T€OMETPUUYECKHMMH TMOHATHSMHU: PaBEHCTBO (UTYP,
CUMMETpHUS; UCIOIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO ¢ CUMMETPUEH: OCb CUMMETPUH, LIEHTP
cuMMeTpun. HaxoIuTh BEIWMYHHBI YIJIOB U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aIaHHOW BEJIMYUHBI, [10JIb30BATHCS IIPU PELICHUU 3a7a4 I'PaJyCHON MEpOU yrioB; paclO3HaBaTh
Ha 4YepTeKax OCTPbIM, NPsAMOM, Pa3BEPHYTBIM M TYNOH YIVIbl. BBIUMCIATH IIUMHY JIOMaHOM,
[IEPUMETP MHOTOYIOJIbHUKA, II0JIb30BATbCS EAUHULIAMH W3MEPEHUS JUIMHBI, BBIpAXXaTb OIHU
€AVHUIBI U3MEPEHUS JIMHBL Yyepe3 apyrue. Haxoaurs, UCONb3ys 4epTEKHBIE UHCTPYMEHTHI,
pPacCTOSIHUA: MEXKy IBYMSI TOYKAMH, OT TOYKU [0 MPSMOW, JUIMHY IIyTH HA KBAaJIPATHOU CETKE.



Bbraucnare miomans GUryp, COCTaBIeHHBIX U3 TIPSMOYTOJILHUKOB, HCIIONIB30BaTh pa30HeHne Ha
NPSIMOYTOJIBHUKH, HAa paBHBIE (UTYpBI, JOCTpaWBaHUE IO MPSMOYIOJbHHUKA; IT0Jb30BATHCS
OCHOBHBIMM €IMHHUIIAMHU U3MEPEHUS IUIOIIAU; BbIpaXkaTb OAHHU €IUHUIIBI U3MEPEHUS MIJIOLIAAN
yepe3 apyrue. Pacro3HaBaTh Ha MOJENAX M W300paKEHUSIX MUPAMUAY, KOHYC, HWJIMHJD,
MCIOJb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBaHME, pa3BEpTKa. M300pakaTh Ha
KJeTyaToil Oymare MpsSIMOYrOJIbHBIA TMapajuienenurnes. Berauciars 00bEM MPSMOYTOJIBHOTO
napajuiesenunesna, Kyoa, nojab30BaTbCsl OCHOBHBIMU €IUHUIIAMHU U3MEpPEHUsl 00bEMa; BbIpaXaTh
OJIHU €MHHUILIBI U3MepeHus: o0béMa yepe3 Apyrue. Pemars HecnokKHbIE 337a4d Ha HaXOXKICHHE
r€OMETPUYECKUX BEJIMYUH B IPAKTUUECKUX CUTYALMSIX.

K xoH1y 0OyueHus B 7 knacce oOy4yaronuiicss Hay4uTcs:

[To yueOHOMY Kypcy «AireOpay: BBHITOIHATh, COUYETass YCTHHIC W MHUCHMEHHBIC MPHEMBI,
apudmernyeckue AEUCTBHUS C paUUMOHATIBHBIMU 4YHciaaMu. HaXonuTh 3HAYEHUS YHCIOBBIX
BBIPAKEHUI; IPUMEHATh pa3HOOOpa3Hble CIOCOObI M MPUEMBI BHIYMCICHUS 3HAYEHUM JIPOOHBIX
BBIPAKEHUH, COJepKaIIMX OOBIKHOBEHHbIE U JIeCATHUHbIE ApoOu. [lepexoauTs oT oHON PopMbI
3amucu  4ucen K JApyrodl (mpeoOpa3oBbIBaTh JECATUYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO 1poOb). CpaBHUBATH
U YIOPSIOUYMBaTh paloHaibHble yncia. OKpyrisaTh yucia. BRIMOTHATH NPUKUAKY U OLIEHKY
pe3yJbTaTa BBIYUCICHUM, OLIEHKY 3HAYEHHI YHUCIOBBIX BBIPAKCHUH. BBITIOJHATH JEHCTBUS CO
CTENEHSIMH C HaTypaJIbHBIMU MOKa3zaTeasiMu. [IpuMeHsITh TpU3HaKU JIeTMMOCTH, Pa3JIoKeHHE Ha
MHOXKHMTENIM HaTypaJbHBIX uYncel. PemiaTe MpakTHKO-OPHEHTHPOBAHHbIE 3ajaud, CBS3aHHbBIE C
OTHOIIEHHEM BEJIMYUH, MPOMNOPLUUOHAIBHOCTbIO BEIUYMH, MPOIEHTAMHU; HHTEPIPETUPOBATH
pe3ynbTaThl peuieHus 3agad ¢ y4€TOM OTpaHUYEHHM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTtpuBaeMbIX 00BEKTOB. Mcmosib3oBaTh anreOpandyeckyro TEPMHUHOJIOTHIO U CHUMBOJIUKY,
MPUMEHATh €€ B Ipoliecce OCBOCHMsI ydeOHoro marepuana. HaxonuTh 3HaueHUs OYKBEHHBIX
BBIPDOKEHUI NpU 3alaHHBIX 3HAYEHUSIX MEPEeMEHHBbIX. BBIMOIHATH mpeoOpa3zoBaHUs IIEJIOTO
BBIPA)KEHUS B MHOTOUJICH ITPUBEIEHUEM TOI00HBIX ClIaraeéMblX, paCKpPhITHEM CKOOOK. BBIOTHATE
YMHOKE€HHE OJHOWJIEHA Ha MHOTOWIEH M MHOTOYJIeHa Ha MHOTOWIEH, MPUMEHSTHh (HOPMYIIBI
KBaJipaTa CyYMMBI M KBajpara pa3HOCTH. OCYIIECTBIATh pa3jioKEHHE MHOTOUYICHOB Ha
MHOKHUTEJH C TIOMOIIIbIO BHIHECEHUS 32 CKOOKU OOIIEr0 MHOXKMTEJNS, IPYINIHUPOBKU CIIaracMbIX,
npuMeHeHus: (opMyJsl COKpalIéHHOTO YMHOXKeHUs. [IpumeHsTs npeoOpa3oBaHusi MHOTOYJICHOB
JUIS PELIEHUS pa3IMYHbIX 337a4 U3 MaTeMaTHUKU, CMEXHBIX MIPEAMETOB, U3 PEAIbHOMN MPAKTUKU.
Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU MOKa3aTeNSIMH JUIsl MpeoOpa3zoBaHUs
BbIpaKECHUI. Peliars TuHelHbIe YpaBHEHHUS C OJJHOM MepEeMEHHOM, MPUMEHSIS MpaBuiia mepexoaa
OT HCXOJHOTO YPaBHEHHS K PaBHOCHWIBHOMY eMmy. lIpoBepsiTh, SIBISETCA JM YUCIO KOPHEM
ypaBHeHus. [IpumensTs rpaduyeckie MeTo bl IPH PELICHUU TUHEHHBIX YPaBHEHUHN U UX CUCTEM.
[TopOupare mpumepsl map YHcel, SBISIOUMXCS PEHICHHEM JMHEHHOTO ypaBHEHUS C JBYMS
nepeMeHHbIMU. CTPOUTh B KOOPJMHATHOM IMJIOCKOCTH TpadUK JMHEHHOTO ypaBHEHUS C JABYMS
MEPEeMEHHBIMH; TOJB3YSICh TpaduKOM, MPHUBOIUTH MHPUMEPHI pEIIeHUs ypaBHeHUs. Pernathb
CUCTeMbl JBYX JHHEMHBIX ypaBHEHHIl C ABYMS TEpEMEHHBIMHM, B TOM 4YHCIEe TpadUUecKH.
CocTaBiiTh U peliarh JMHEHHOE YpaBHEHHUE WU CUCTEMY JIMHEWHBIX YPAaBHEHUU IO YCIOBUIO
3a/laud, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/layMl MOJYYCHHBIH pe3yibTar.
N300paxkaTh Ha KOOPAMHATHOM MPSMOIM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM KOOpAMHATAM,
Ty4d, OTPE3KH, MHTEPBAJbI; 3alHCHIBATh YUCIIOBBIC MPOMEXKYTKH Ha alnreOpanvdeckoM S3bIKe.
OtmedaTh B KOOPAMHATHOM MIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAWHATaM; CTPOUTH Tpaduku
nuHeWHBIX ¢(yHKUuud. Ctpouth rpaduk QyHkuu y = [X|. ONUCBHIBaTh ¢ MOMOIIBIO (DYyHKIUI
U3BECTHBIE 3aBUCUMOCTH MEXY BEIMYMHAMM: CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHa, KOJINYECTBO,
CTOUMOCTbB; MPOU3BOAUTENIBHOCTh, BpeMs, 00b€M paboThl. HaxoanTe 3HaueHHE (QYHKIHM MO
3HayeHuto e€ aprymenrta. [loHumarth rTpaduueckuii crmocod TMNpeACTaBICHUS W aHaAIU3a
nH(OPMAIIUY; U3BJIEKATh U UHTEPIPETHPOBATH MHDOPMAIIHIO U3 TPAPHUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

ITo yuebHOMY Kypcy «I'eoMeTpus»: paclio3HaBaTh NU3yYEHHbIE T€OMETPHUECKHE (PUTYPHI,
OTIpeNeNATh UX B3aUMHOE PACIOJIOKEHUE, N300paXkaTh reoMeTpuuecKkrue (Urypbl; BBITOIHSITH



4epTeXH O YCIOBUIO 3ahauu. M3MepsaTh JIMHENHbIE U YIJIOBbI€ BEIWYMHBI. Pemiare 3amaun Ha
BBIUMCIICHUE JUTMH OTPE3KOB M BEIUYMH YIioB. JlenaTh TpyOyr0 OLICHKY JIMHEHHBIX U YIIIOBBIX
BEJIMYMH [IPEIMETOB B pEajbHOMN KU3HHU, pa3MEpPOB IIPUPOJHBIX 00bEKTOB. Pasnuyars pazmepsl
TUX OOBEKTOB MO MOPSAKY BeIMYUHBI. CTPOUTH YEPTEKU K TI'C€OMETPHUECKUM 3aJauaM.
Ilonb3oBaTbcs NMpU3HAKaMU PAaBEHCTBA TPEYrOJIbBHUKOB, MCIOJb30BaTh NPU3HAKK U CBOMCTBa
paBHOOEIPEHHBIX TPEYrOJHLHUKOB MPHU PEIICHUH 3a1a4. [IpoBOANTE JOTHYECKHE PACCYKACHUS C
UCIOJIb30BAHMEM  TeoMeTpuyeckux  TeopeM. Ilonp3oBaThCsi  NpU3HAKaMM  paBEHCTBA
MPSIMOYTOJIbHBIX ~ TPEYrOJIbHUKOB, CBOWCTBOM MEAMAHbI, NPOBEAEHHOM K TUIIOTEHY3€
MPSIMOYTOJIbBHOIO  TPEYroJbHHKA, B PEUICHUMM TIeoMeTpuueckux 3aaad. Omnpenensars
NapajuIeIbHOCTD MPSIMBIX C MOMOILBIO YIIJIOB, KOTOpbIEe 00pa3yeT ¢ HUMHU cekymias. OnpenensTh
[apajuIeIbHOCTD MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOUEK OJHON MPSIMON JI0 TOUYEK
npyroi mpsMoil. Pemars 3amaun Ha kineryatoi Oymare. [IpoBoauTh BBIYMCIEHUS U HAaXOAWUTH
YHCIIOBbIE U OYKBEHHBIE 3HAUEHMSI YTJIOB B TEOMETPUUECKHX 3a/ladaX C MCIOIb30BAHUEM CYMMBI
YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOICTB YIJIOB, 00pa30BaHHBIX IPHU ME€pPECEUECHUHN
JBYX MapajuleJIbHBIX MPSAMBIX ceKylled. PemaTe mpakTHueckue 3a1addl Ha HaXO0XKJIECHUE YIJIOB.
Bnagers moHATHEM reOMETpPUUYECKOr0 MecTa TOYeK. YMEThb ONpeNeNsTh OUCCEKTPHUCY yria U
CepeMHHBINA MEPHEHAUKYIAp K OTPe3Ky Kak reoMeTpuuyeckue Mecra Touek. PopMyaupoBarth
OmpeJieNieHus] OKPY>KHOCTH W Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH, IOJIb30BaThCA UX
CBOMCTBaMHM. YMETh MNPUMEHSATH 3TH CBOWMCTBA MpU pPEUICHHHM 3aJad. Bianerb NOHATHEM
OMHMCAHHOM OKOJIO TPEYrojJbHUKAa OKPYXKHOCTH, yMeTh HaxoauTh e€ 1meHtp. [lomp3oBarhes
(dakTaMu 0 TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHON TOUKE, U O TOM,
YTO CepeAUHHbIE MEPHEHAUKYISIPhl K CTOPOHAM TPEYroJbHHKA MEPECceKaroTcsl B OJHOM TOYKE.
Brmagete  monsATMEM ~— KacaTenpHOM K OKPY)KHOCTHM,  IIOJIB30BaTbCs  TEOPEMOM O
MEPIEHIUKYIISIPHOCTH KACcAaTEeJIbHOM M paauyca, MpoBEAEHHOTO K Touke KacaHus. [lonp3oBarbes
MPOCTEMIIMMH TE€OMETPUYECKUMU HEPABEHCTBAMH, ITOHMMATh MX MPAKTHUYECKUM CMBICI.
[IpoBOANTE OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHUS C MOMOIIBIO IIUPKYJIS U TMHEHKH.

[Io yuebHOMy Kypcy «BeposSTHOCTP U CTATUCTHKa»: YHUTaTh HHPOPMAIHIO,
MIpPe/ICTaBICHHYIO B TabIuIaX, Ha JUarpammax; npe/CTaBiIsaTh JaHHbIE B BUJE TaOJIUILl, CTPOUTD
TUarpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYroBbI€) MO MaccuBaM 3HadeHW. ONUCHIBATh U
HMHTEPIPETUPOBATH peabHbIe YHCIOBBIC JaHHbIE, PEACTAaBICHHbIE B TA0NINIIAX, HA UarpaMmmax,
rpadukax. Mcronb3oBarh Ui ONMUCAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTHKU: CpEIHEe
apudmernyeckoe, MeaMaHa, HauOOJblllee M HaUMEHblIee 3HAuYeHUdA, pasMax. IHmersb
Mpe/ICTaBJICHHEe O CIy4alHOW W3MEHYMBOCTM Ha MpHUMepax IeH, (QU3NYEeCKUX BEINYHH,
AHTPONOMETPUYECKUX TaHHBIX; UMETh MTPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xonity oOydenus B 8 kiacce 0Oydaromuiicsi HayquTCs:

[To yueOHOMY Kypcy «Anredpay»: UCHOJIB30BaTh HaYaIbHbBIE IPEICTABICHUS O MHOKECTBE
NEUCTBUTENBHBIX YWCEN JJs CpaBHEHUs, OKPYIJIEHUS M  BBIUMCICHHM; H300paxarhb
NEHUCTBUTENBHBIE 4YHCIA TOYKAMU HAa KOOpAMHATHOM mnpsmMoi. [lpuMeHsTh nOHATHE
apu(MeTUYECKOTO KBaJpaTHOTO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHM, HCIONB3YS MpU
HEOOXOMMOCTH  KaJbKyJSATOp; BBINOJHITh MPeoOpa3oBaHUsl BBIPAKEHUH, COAEpIKAIIUX
KBaJIpaTHbIE KOPHH, HMCIOJb3ysd CBOMCTBAa KopHell. Mcmonp3oBaTh 3amucu OOJBIIMX U MajblxX
YHCcell C MOMOIIBI0 JeCITUUHBIX ApoOeit u creneHeit yncna 10. [I[puMeHsATh MOHATHE CTENIEHU C
[EJTBIM TOKa3aTelNleM, BHIMOJIHATh MPeo0pa3oBaHus BRIPAKEHUHN, CONEPIKAIUX CTETICHHU C IIeNTbIM
MokasarejieM. BBITOTHATh TOXKIECTBEHHBIE MPEOOpa30BaHMs PAIMOHANBHBIX BBIPAKEHHM Ha
OCHOBE TpaBUJ JEHCTBUI HaJ MHOTOYJIEHAMH U aireOpanyeckumu JpoOsmu. PackmaapiBath
KBaJIpaTHBIN TPEXWIEH HAa MHOXUTENU. [I[puMeHaTs mpeoOpazoBaHus BBIPAKCHUN sl PELICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXKHBIX MPEAMETOB, W3 pEaJbHOW NpakTUKH. Pemath
JIMHEWHbIE, KBaJIpaTHbIE YPaBHEHUsS U PAIllMOHAJIBHBIE YPABHEHUS, CBOSIINECS K HUM, CUCTEMBbI
JIBYX YPaBHEHMI ¢ AByMsI mepeMeHHbIMU. [IpoBOIUTE mpocTeiinme uccneoBaHusl ypaBHEHUN 1
CUCTEM YPaBHEHHIA, B TOM YHUCIIE C MPUMEHEHHEM TpadUuecKuX MpeICTaBICHN (yCTaHABINBATh,
MMEET JIM YpaBHEHUE WJIM CUCTEMa YpaBHEHUM pEIIeHHs, €ClId MMEET, TO CKOJIbKO, W Tp.).
[lepexoauTs OT ca0BeCHON (OPMYIHMPOBKH 337a4M K €€ anreOpandeckoil MoAeIn ¢ MOMOILBIO



COCTaBJICHUSI YPAaBHEHUS WIM CHUCTEMbl YPAaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M IOJIyYeHHbIH pe3ynabTar. [IpuMeHsITh CBOMCTBA YHMCIOBBIX HEPABEHCTB JUIS
CpaBHEHMSI, OLIEHKH; PeLIaTh JINHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOMN U UX CUCTEMBI; 1aBaTh
rpadu4ecKyro WJUTIOCTPALUIO MHO>KECTBA pelieHuit HEpaBEHCTBA, CHCTEMBI
HepaBeHCTB.IIoHMMaTh W KCHONB30BAaTh (PYHKIMOHAIBHBIE TOHSATHS U SA3BIK (TEPMHUHBI,
CHMBOJIMYECKHE 0003HAUCHUS), ONPEACIATh 3HA4eHHWE (YHKIUU 10 3HAYCHUIO apryMEHTa;
OTIpeNeNATh CBOMCTBa QyHKIMH 10 e€ rpaduky. CTpouTh rpaduKy 371eMEeHTapHBIX (YHKINN BHIA
y= E, y =%,y =X, y=+/x,y = |x|; onuchIBaTh CBOICTBA YNCIOBOH (PYHKIUH 110 e& rpaduKy.

[To yaebHOMY Kypcy «I'eomeTpusi»: pacro3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOIBHUKOB,
UX 2JIEMEHTHI, MTOJIb30BaThCA MX CBOMCTBAMH MPH PEIICHUH T€OMETPUYECKHX 3a1ad. [IpuMeHsITh
CBOICTBa TOYKHU NE€pEeCcCeUeHUs] MeIuaH TpeyrojabHHUKa (LIEHTpa Macc) B pelleHnH 3a1a4. Brnaners
MIOHATHEM CpPEIHEH JHHUU TPEyrojbHHUKA M TPAreuy, MPUMEHATh UX CBOMCTBA MPH pEIICHUH
reoMerpuueckux 3agad. [lomb3oBarbes Teopemoit daneca u TeopeMOil 0 MPONOPIHMOHATIBHBIX
OTpe3Kax, MPUMEHSTh MX U PEHICHUs MPaKTHYECKUX 3aaad. [[puMeHsSTh MpHU3HAKH TOH00HS
TPEYroJbHUKOB B pELIEHUM TreoMmeTrpuueckux 3anad. Ilomp3oBarbes Teopemoil Iludaropa mns
pelIeHsl TEeOMETPHUECKHUX M TpPaKTHUecKuX 3amad. CTpPOUTh MaTeMaTHYECKyI0 MOJENb B
MPaKTUYECKUX 3aj[auax, CaMOCTOSTENILHO JIeJaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHNE JITHHBI.
Bnagerp mnoOHATHSIMM CHUHYCA, KOCHHyca W TaHI€HCa OCTPOTO yrjia MpsSMOYTOJIbHOIO
TpeyrosbHUKa. [101630BaThCS STUMHU MMOHITUSMU [UTSI PEHICHUS MPAKTHYECKUX 3a/1a4. Beraucisars
(pa3nmuyHBIMH  cHOCOOAaMM) IUIOIIAAL TPEYroJbHUKA W IUJIONIaJAd MHOTOYTOJBHBIX (QUTYD
(monp3ysich, Trae HEOOXOAMMO, KalbKynsTopoM). IIpuMeHATH moOJIydeHHBIE YMEHUS B
MPaKTUYECKUX 3a7ayax. BrnageTs MOHATUSMH BIIMCAHHOTO U IIEHTPAIBHOTO YIJIa, HCIOIb30BaTh
TEOpEMBI O BIUCAHHBIX YIJax, yriax MeXJy XopJaMH (CEKYIIMMHU) U yIiie MeX/1y KacaTelbHO! 1
XOpIOM MpH peUIeHMH TeOMETPUYECKMX 3ahad. Bragerp NOHATHEM  ONHMCAHHOTO
YeThIPEXYroJbHUKA, IPUMEHSTh CBOMCTBA OMMCAHHOIO YETHIPEXYrOJbHUKA IIPU PELICHUHN 3a/1a4.
IIpuMeHATh MOTyYeHHbIE 3HAHUS HA IMPAKTUKE — CTPOUTh MaTEeMaTU4eCKUEe MOJAETH Ul 3a1ay
peanbHON JKU3HU U NMPOBOAUTH COOTBETCTBYIOIME BBIYMCICHHMS C INPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHUH (TIOJB3YSCh, Te HEOOXO0IUMO, KATBKYISITOPOM).

Ilo ydse6HOMY Kypcy «BeposTHOCTb M CTATHCTHUKa»: W3BJIEKATh U IPEeoOpa3OBHIBATH
nHGOpMalNIO, IPEICTABICHHYIO B BHUJIE TAaOIMILI, AUarpaMM, T'paMKOB; PEICTABIIAT JaHHBIC B
Buje Tabnuu, auarpamM, rpagukoB. OnucbiBaThb JAaHHBIE C IOMOILBIO CTaTUCTHYECKHX
[oKa3aTeleil: CpeHMX 3HA4YeHUNl M Mep paccenBaHus (pa3Max, JUCIEpPCHs M CTaHIApTHOE
OTKJIOHEeHHUE). HaxoquTh 4acTOThl YMCIOBBIX 3HAYEHUH M 4aCTOThl COOBITHM, B TOM YHCIE IO
pe3yibTaTtaM u3MepeHuil u HabmroaeHuil. HaxoauTh BEposTHOCTH ciiydaifHbIX COOBITUH B OTIBITAX,
3Has BEPOSATHOCTH 3JEMEHTapHBIX COOBITHH, B TOM YHUCIE B OINBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTAapHbBIMU  CcOObITHsIMU. cmonb3oBaTh rpaduyeckue MOAENIM: JE€PEeBO  CIy4aHOTO
JKCIEPUMEHTA, TuarpaMmMsl Difnepa, yncioBas npsmas. OnepupoBaTh NOHATUAMHU: MHOXKECTBO,
[IOJIMHOXECTBO; BBIMOJHATh ONIEpalMd HaJ MHOXECTBaMU: OOBEAMHEHHUE, IepeceyeHue,
JIOTIOJIHEHHE; IEPEUUCIIATh HIEMEHThI MHOXKECTB; IPUMEHATh CBOWCTBA MHOXECTB. M cronabp30BaTh
rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBS3€H MEX1y HUMHU JUIS ONMCAHUS NPOLECCOB U
SIBJICHUI, B TOM YHMCJIE TIPU PEeILIEHUH 3a]a4 U3 APYruX yueOHBIX IPEIMETOB U KYpCOB.

K koHIty 00yuenus B 9 kinacce 00ydarommics HayquTCs:

ITo yueGHOMY Kypcy «Anrebpa»: cpaBHHBaThb M YIOPSJI0YMBATH pPallMOHAIbHbBIE U
uppalnroHalbHble YKcia. BhIMONHATE apudmeTnyeckue AeUCTBUS C pallMOHAIBHBIMU YHUCIAMHU,
coyeras YCTHblE W IHCbMEHHblE NPUEMBI, BBINOJHATH BBIYHUCICHUS C HPPALMOHAIBHBIMU
gyuciaamMu. HaxonuTh 3HaueHMs CTeneHedl ¢ IenbIMH TOKa3aTelsIMU M KOpPHEW; BBIYUCIATH
3HAYEeHUs] YHUCIOBBIX BbIpaXEHUH. OKPYIJsaTh ACHCTBUTENBHBIC YHCIA, BBINOJIHATH NMPHUKHIKY
pe3yibTaTta BBIYMCICHHUH, OILIEHKY YHMCIOBBIX BbIpakeHUIl. Pemiath nuHelHbIe M KBaJpaTHBIE
ypaBHEHHUS, YpaBHEHUS, CBOJAILIMECS K HUM, MPOCTEHIINe APOOHO-pallMOHAIbHBIE YPaBHEHHUS.
Pemate cucteMsl JABYX JMHEHHBIX YpPaBHEHUHl C JBYMSI NEpEMEHHBIMH U CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJHO yYpaBHEHHE HE SIBJISETCS JUHEWHBIM. PemiaTh TeKCTOBBIE 3aaa4u
anreOpanyeckuM CrocoOOM € OMOIIBIO COCTABIICHHS YPABHEHHUS MIIM CUCTEMBI JIBYX YpaBHEHHI



C JIBYMs IiepeMeHHbIMU. [IpoBOOUTH mNpocCTEWIINE HUCCIAEAOBAHUS YPAaBHEHUW M CUCTEM
yYpaBHEHUH, B TOM YHCIIE C MPUMEHEHHEM IpauuecKuX MpeICcTaBIeHUH (YCTaHABINBATb, UMEET
JY ypaBHEHHUE WIM CHUCTEMa ypaBHEHUH pEILIEHUs, €CIM HMEET, TO CKOJbKO, U 1p.). Pemats
JUHEIHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pELICHHE HEPABEHCTB Ha
YUCJIOBOW NPSAMOM, 3alIMCHIBATh PEIICHHUE C IIOMOLIBIO CUMBOJIOB. Pelars cUCTEMBbI JIMHEWHBIX
HEPAaBEHCTB, CUCTEMBbl HEPABEHCTB, BKJIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaTh
pelIeHHe CUCTEMBbl HEPAaBEHCTB Ha YHCJIOBOM MPSAMOM, 3amuChIBaTh PELICHHE C IOMOIIbIO
CHMBOJIOB. VICII0/Ib30BaTh HEPABEHCTBA P PEIICHUH PA3IMYHBIX 33a1a4. Pacro3HaBars QyHKIHH
M3Y4YEeHHbIX BUAOB. [loKa3piBaTh cXeMaTHUECKHU PaACIHOJIOKEHHE HAa KOOPAMHATHOM IUIOCKOCTH
rpadukoB GpyHkimi Buga: Y = kx, y = kx + b, yZE, y=ax+bx+cy=x3,y=x}y=vx,y
= |x| B 3aBUCHMOCTH OT 3HaUCHUH KOI(D(DUIIMEHTOB; OMICHIBATH CBOWCTBA (PpyHKIMH. CTPOUTH U
n3o0paxaTb CXEMaTHYeCKU Tpa@UKd KBaJIpaTUYHBIX (YHKIMHA, ONHUCHIBATH CBOICTBa
KBaJIpaTUUHBIX QYHKIMI 110 UX rpadukam. PacrozHaBaTh KBaJpaTUYHYIO (QYHKIIHIO 110 (hopMmyIe,
MPUBOJIUTh TPUMEPHl KBAAPATUUHBIX (DYHKUMN W3 peanbHOW MXKU3HHU, (U3UKH, T€OMETPHUH.
Pacnio3znaBath apupMeTH4ecKyro 1 TeOMETPUUYECKYIO POTPECCUN TP Pa3HBIX crIoco0ax 3adaHuUs.
BbINONHATE  BBIYMCIEHUS C MCNOJb30BaHHMEM (OPMYNT n-ro ujaeHa apuPpMETHUecKOd u
r€OMETPUYECKOM  Mporpeccuid, CyMMbl TEpBbIX N 4ieHOB. [300paxkaTh  4JI€HbI
MOCJIEIOBATEIbHOCTH TOYKAaMHU Ha KOOPAMHATHOW IJIOCKOCTH. PemiaTe 3ajaud, CBA3aHHBIE C
YHUCIOBBIMHM MOCJEAOBATEIbHOCTAMH, B TOM YHCIE€ 3aJadyd M3 pealbHOM JKM3HH (C
WCI0JIb30BAHUEM KAJIBKYISATOPA, HU(MPOBBIX TEXHOIOTHI)

[To yueOHOMYy Kypcy «I'eoMeTpusi»: 3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB,
HaXOJHUTh C UX MOMOIIBIO Pa3IUYHbIE AIEMEHThl MPSIMOYTOJIBHOTO TPEYroJibHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTh (C MOMOIIBbIO KaNbKYJIATOPA) JUIMHBI U YIJIbI JUIS
HeTaOnnuHbIX  3HaueHWd. [lonb3oBarbes  QopMmynamMu  OpUBEJEHHS U OCHOBHBIM
TPUTOHOMETPHUYECKUM TOKJECTBOM JUISt HaXO0XKICHUS COOTHOLIECHUH MEXIY
TPUTOHOMETPUYECKHUMH BEIUYMHAaMU. [ICIonb30BaTh TEOpeMBl CHHYCOB M KOCHHYCOB IS
HaXO0KJCHUS Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIIEHUE TPEYTOIbHUKOBY), IPUMEHSTh UX
IPU pELICHUH TEeOMETPUYECKUX 3ajJad. Brajners NOHATHAMHU mpeoOpa3oBaHMs 10a00us,
COOTBETCTBEHHBIX JIEMEHTOB NOJA00HBIX ¢uryp. [lomb3oBaTbecs cBoiicTBaMH  OAOOMS
IIPOU3BOJIBHBIX (UIYp, YMETb BBIUMCIATH AJMHBI M HAXOAMTh YIUIbI Y MOJOOHBIX (Uryp.
IIpuMeHsTH cBOMCTBA 10100 B IPAKTUYECKUX 3a7jadaX. Y METh IPUBOIUTH IIPUMEPHI MOA0OHBIX
¢buryp B okpyxaromem mupe. Ilonb30BaThCsi TeopeMaMH O MPOU3BEIEHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUN OTPE3KOB CEKYIIHMX, O KBajapaTe KacaTeabHOH. Ilosb30BaTbes BEKTOpamy,
[IOHUMAaTh HX TEOMETPUYECKUN U (U3MUECKUI CMBICH, NPUMEHSATh HUX B pEIIECHUU
reOMEeTpUYEcKuX M (u3ndeckux 3ajgad. [IpUMEHATh CKaJsipHOE NMPOU3BEIEHUE BEKTOPOB IS
HaX0XACHHUA JUIMH U yrioB. I1oyb30BaThcs METOIOM KOOPAMHAT Ha INIOCKOCTHU, IPUMEHATH €r0 B
PELIEHHH TEOMETPUYECKUX U TPAKTHYECKUX 3a1ad. Buaaerp NOHATHAMM IPaBUIBHOTO
MHOTOYI'OJIbHUKA, JIJTMHBI OKPY>KHOCTH, JUIMHBI JYT'Y OKPY>KHOCTH U paMaHHOMN MEPBHI yIa, YMETh
BBIYMCIIATD IUIOIIAAb Kpyra M ero 4dacredl. [IpuMeHsTh MOyd4eHHbIE YMEHMSI B NPAKTUYECKUX
3agavax. HaxomuTs ocu (MM HEHTPB) CUMMETPUM (QUTYp, IPUMEHATh JIBUKEHUS TIOCKOCTH B
npocTedmmx ciaydasx. IIpuMeHATs 1DodydeHHBIE 3HAaHHMA HAa IPAKTUKE — CTPOUTH
MaTeMaTU4YEeCKUEe MOJENM Ul 3ajJad peajbHOM >KU3HM U TPOBOJUTH COOTBETCTBYIOIHE
BBIUMCIIEHUS! C TIPUMEHEHHUEM MOJOO0uS M TPUTOHOMETPUYECKUX (GYHKUUN (IOJIB3YSCh, T
HE00X0AUMO, KaTbKYJISTOPOM).

ITo ydue6HOMY Kypcy «BeposTHOCTb M CTaTHCTHKa»: H3BJIEKaTb U IMPeoOpa3oBBIBATH
MH(OPMaIINIO, IPEJICTABICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B BUJIE TAOJIHIL, 1MarpamMm, rpadukos;
NPEJCTaBIATh JaHHbIE B BUJAE TaONUL, quarpaMmm, rpa¢ukoB. Pemare 3a1auu opraHu30BaHHBIM
nepedopoM BapUaHTOB, a TaKXKe C MHCIOJIb30BAHWEM KOMOHMHATOPHBIX MpaBMJI M METOJIOB.
Hcnonb30BaTh onMcarenbHble XapaKTEPUCTUKU ISl MAaCCUBOB YMCIIOBBIX JaHHBIX, B TOM YHUCIIE
CpelHHe 3HAUYEHUsI U Mepbl paccenBaHus. HaxoAuTh 4acTOTHI 3HAYEHUH M 4acTOTHI COOBITHS, B
TOM YHCJIE TOJIB3YSICh pe3yibTaTaMH MpPOBEAEHHBIX H3MepeHuil M HabmroneHuil. Haxoautsb
BEPOSATHOCTH CIy4allHBIX COOBITMI B HM3yYEHHBIX OMbITaX, B TOM YHCJIE B OMNbITaX C



PaBHOBO3MOXKHBIMHU JIEMEHTAPHBIMH COOBITUSIMU, B CEPHIX UCIBITAHUN JI0 IEPBOTO YCIexa, B
cepusx wucnbitaHuii bepnymnu. HMers mnpencraBieHue O CIOy4alHOM BEJIMYMHE M O
pacripeniesieHuN BeposTHocTed. VIMeTh mpeiacTaBieHHe O 3aKOHE OOJBIIUX YHCENT KaK o
MIPOSIBJICHUU 3aKOHOMEPHOCTH B CIIy4ailHOH M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCET B
IpUpOJIe U OOIIECTBE.
2. Temarnyeckoe maHupoBaHue ydyeOHOro npenmera «MaremaTnka (BKIo4as ydeOHbIC
Kypchl «Anrebpay, «I'eomeTpus», «BepoaTHOCTh U cTaTUCTHKAY) (0a30BBIN YPOBEHB )»

5 KJ1acc
Ne HanmenoBanue tema KomnuectBo | HMHTEpHET-pecypchl
/i 9acoB
Marematuka
1. Hatypanenble  uymcna. HeiictBuss ¢ 45
HATypaJIbHBIMU YHCIIAMU
2. Harnsanas reomerpus. JInaum Ha 15 He mpexycmoTtpeno
TUTOCKOCTH
3. OOBIKHOBEHHBIE APOOH 49
4, Harnsanas reomerpusi. MHOTOYroabHUKA 11
5. Hecstuunbie qpodu 41 He npexycmotpeno
6. Harnsnnas reomerpus. Tena u purypsl B 9 He npenycmorpeno
MIPOCTPAHCTBE
7. [IpomexxyTouHas aTTecTanus 2 He npenycmotpeHno
8. [ToBTOpenue u o6o0IIEHNE 3 He npexycmotpeno
Hroro 3a 5 kmacc 175
6 kmacc
Ne HaumenoBanue tema KomnuectBo | MHTepHeT-pecypchl
/n 4acoB




Maremaruka

1. HatypanbHbie uncna 31 He npenycmotpeno
2. Harnsaanas reomerpust. [Ipssmble Ha 9
TUIOCKOCTH
3. Hpobu 35 He npenycmorpeno
4. Harnsanas reomerpusi. Cummerpust 7 He npenycmotpeno
5. Bripaxkenus ¢ OykBamu 9 He npenycmorpeno
6. Harnsannas reomerpust. @urypsl Ha 14 He npenycmotpeno
TUTOCKOCTH
7. [TomoxuTenpHBIE ¥ OTPHUILIATENILHBIC YHCIIa 40
8. [IpencraBieHue TaHHBIX 6 He npexycmoTtpero
9. Harnsannas reomerpus. Durypsl 9 He npenycmotpeno
B ITPOCTPAHCTBE
10. [TIpomexxkyTouHast arTecTanus 2 He npenycmotpeno
11. [ToBTOpEenme, 00001IeHNE, CHCTEMATH3 AN 9 He npenycmotpeno
3HaAHUU
Htoro 3a 6 kinacc 175
7 KJyacc
Ne HaunmenoBanue tema KomuectBo | HHTepHET-pecypcehbl
/o 4acoB
Anrebpa
1. Yucia v BBIYUCIIEHUS. PanuoHaabHbIe 26
qrcia
2. AnreOpanvecKkre BhIpaKEHUS 26
3. YpaBHEHHUS 1 HEPABEHCTBA 24
4. Koopaunats! u rpaduku. OyHKIuu 24 He npenycmotpeno
5. [IpomexxyTouHas aTTecTanus 1mno Kypcy 2 He npenycmotpeHo
6. [ToBTOpenue u o6o0IIEHNE 3 He npexycmotpeno
Wtoro 3a kypc 7 kiacca 105
I'eomerpus
1. [IpocTeiimme reomerpuyeckre GUrypsl 1 UX 14 He npenycmorpeno
cBoiicTBa. MI3MepeHne reoMeTpuyecKux
BEJTMYMH
2. TpeyronbHUKH 22 He npenycmotpeno




3. [TapannenbHble npsiMble, CyMMa YIJIOB 14 He npenycmorpeno

TPEYyroJbHUKA
4. OxpyxHocTb U Kpyr. ['eomeTpruueckue 14 He npenycmorpeno

MOCTPOCHUS
S. [Ipomexyrodnas arrectanus 1o Kypcy 2 He npexycmorpeno
6. [ToBTOpEeHue, 06001IeHNE 3HAHUI 2 He npexycmorpeno

Hroro 3a xypc 7 kiacca 70
BeposTHOCTB U cTatucTUKa

1. [IpencraBnenue naHHBIX 7
2. OnucarenpHasi CTAaTHCTHKA 6
3. CrnyuaiiHasi ”3BMEHYUBOCTD 6
4. Brenenue B Teopuro rpados 4
5. BeposTHOCTB 1 4acTOTa CITy4aifHOTO 4

COOBITHUS
6. [TpomexxyTodHas arTecTanus 1o Kypcy 2 He npenycmoTtpeHo
7. O06o01eHne, KOHTPOJIb 6 He npexycmoTtpeHo

Bcero kypc 35

Hroro 3a 7 xnacc 210
8 Kiacc
Ne HaumenoBanue tema KomnuectBo | HMHTEepHET-pecypchbl
1/ 4acoB
Anrebpa

1. Uucna v BeruucieHus. KBagpaTHeie KOpHHA 16
2. Uwucna u Beruncienus. CTEneHsb ¢ [elbiM 8

roKazaTenemM
3. Anrebpandeckue BeipakeHus. KBaapatHsiii 6 He npenycmoTtpeHo

TPEXWIEH




4. AnreOpandecKue BEIPAKEHUSI. 15

AnreOpandeckast 1poOb
o. VYpaBHeHnus u HepaBeHcTBa. KBazgparHbie 15 He npenycmorpeno

ypaBHEHUS
6. VYpaBHeHnust u HepaBeHCTBA. CUCTEMBI 16

YpaBHEHUI
7. VYpaBHeHUs U HepaBeHcTBA. HepaBeHcTBa 12 He npexycmotpeno
8. Oyukiuu. OCHOBHBIE TIOHATHUS 5 He npenycmotpeno
0. Oynkuuu. Yucnaosble GyHKINU 9 He npenycmotpeno
10. [IpomexyrouHas arrectanus 1o Kypcy 2 He npenycmotpeno
11. [ToBTOpenue u 0600MmEeHNEe 4 He npenycmotpeno

Hroro 3a xypc 8 kiacca 105
I'eomerpus

1. YeThIpEXyroIbHUKI 13
2. Teopema daneca u Teopema o 15

MIPOMOPLIMOHANBHBIX OTPE3KaX, MOJ00HbIE

TPEYroJIbHUKU
3. IImomans. Haxoxnenne miomanaeit 14

TPEYTrOJIbHUKOB U MHOTOYTOJIbHBIX (pUTYp.

[Tnomaau mogoOHBIX HUryp
4, Teopema [Tucdaropa u Havyana 10

TPUTOHOMETPUHU
5. VYTIibl B OKpY>KHOCTH. Brincanneie u 14

OTIMCAHHBIE YEThIPEXYTOJIbHUKH.

Kacarenbnble k okpyxHoctu. Kacanue

OKPYKHOCTEU
6. [IpomexyTouHas aTTecTanus 1o Kypcy 2 He npenycmotpeno
7. [ToBTOpEHue, 06001IeHNE 3HAHUI 2 He npexycmotpeno

Wroro 3a kypc 8 kiacca 70
BeposTHOCTB M cTaTuCTHKA

1. [ToBTOpEHue Kypca 7 kiacca 5 He npenycmotpeHno
2. OmnwucarenpHas cTaTucTUKa. PaccenBanue 6

JTAHHBIX
3. MHuoxxecTBa 6 He npexycmoTtpeHno
4. BeposTHOCTB ciiyqaifHOTO COOBITHS 6




o. Beenenue B Teopuio rpagon 4
6. Cnyugaitabie coOBITHS 4
7. KonTtponsHast paborta (rojoBast HTOroBas) 3 He npenycmorpeno
8. O06o001IeHre, KOHTPOJIb 1 He npexycmorpeno
Hroro 3a xypc 8 kiacca 35
HWroro 3a 8 kmace 210
9 kiacc
Ne HanmenoBanue tema KomnuectBo | HHTepHeT-pecypcesl
/o 4acoB
Anrebpa
1. Uucna v BerunciieHus. JleicTBUTEIbHbIE 10 He npenycmotpeno
qrcia
2. YpaBHEHMS U HEPABEHCTBA. 14
YpaBHEHHUs ¢ OHON IEPEMEHHON
3. VYpaBHeHuUs 1 HepaBeHCTBA. CHCTEMBI 14 He npenycmotpeno
YpaBHEHHI
4. VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 He npenycmotpeno
5. DyHKITUN 16 He mpexycmotpeHo
6. YucioBble MOCIEN0BATEIBHOCTH 18
7. [IpomexxyTodHas aTTecTamus Mo Kypcy 2 He mpexycmotpeHo
8. [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AN 9 He npexycmoTtpeHo
3HAHUU
Hroro 3a kypc 9 kiace 99
['eomerpus
1. Tpuronomerpus. TeopeMbl KOCHHYCOB H 16
CUHYCOB. PellieHne TpeyrojibHUKOB
2. [IpeoOpazoBanue mogoous. Merpudeckue 10 He npenycmotpeno
COOTHOIIIEHUS B OKPY>KHOCTH
3. BexTopsl 12 He npexycmotpeno
4. JlexkapTOBBI KOOPAWHATHI Ha TNIOCKOCTH 9 He npenycmoTtpeHo
5. [IpaBunbHBIE MHOTOYTONBHUKH. [ITHA 8
OKPYKHOCTH U ILIOMIAb KpyTa.
Brruncnenue mnomaaen
6. JIBM>KEHUSI TIOCKOCTH 6
7. [IpomexxyTouHas aTTecTanus 1Mo Kypcy 2 He npenycmoTtpeHo




8. [ToBTOpEeHue, 0600IIeHNE, CUCTEMAaTH3AIHS 3 He npenycmotpeno
3HAHUI
Hroro 3a xypc 3a 9 kmacc 66
BeposTHOCTB U cTaTucTHKa
1. [ToBTOpenue kypca 8 kinacca 4 He npenycmotpeno
2. DNeMeHTbl KOMOMHATOPUKHU 6 He npenycmotpeno
3. I'eomeTrpudeckast BEpOsSTHOCTh 6 He npenycmoTtpeHo
4. Ucneitanus bepuymmu 6
5. CrnygaitHas BeMIMHA 6
6. KonTtponpHas padoTa (ro1oBast U'TOTOBas) 2 He mpexycmotpeno
7. O6o001eHne, KOHTPOJIb 3 He mpexycmoTtpeno
Hroro 3a kypc 9 ximacce 33
Hroro 3a 9 kimacc 198
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