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1 IACHIOPT PABOYEHN IMPOI'PAMMBI YUEBHOI'O ITPEJMETA

1.1 Ob6aacTh NPpUMEHEHUSI TPOTPAMMBI

PabGouas mporpamma ydeOHOro mpeaMmera «MarTeMaThkay SBISCTCS YacThIO
IporpaMMbl TOJTOTOBKH CIICIIMAIMCTOB CpeIHero 3BeHa B cooTBeTcTBHM ¢ DPI'OC
cpeaHero oo1ero oopa3oBaHus.

1.2 MecTo npeaMera B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CHELMAJTHUCTOB
CpeIHero 3BeHa:

Y4eOHbIit IIpeIMET «Marematukay OTHOCHTCS K peaMeTaM
0011e00pa3oBaTeNbHON MOATOTOBKH M H3y4aeTCs Ha yIiTyOJIEHHOM ypOBHE.

1.3 leau u 3agaum y4eOHOI 0 nmpeaMera

Henn:

Conepskanue mporpaMMbl 00I1I€00pa30BaTENbHON AUCIMIUIUHBI «MaTeMaTukay
HalpaBJICHO Ha JOCTWKEHHE pPE3yJbTaTOB €€ M3YYEHHUI B COOTBETCTBHH C
tpeboBanusiMu GI'OC COO c¢ yderom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO. [IpuoputeTHbIMU LEAIMU OOYUYECHHS MaTeMaTHKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

- (hopmMupoBaHHE HEHTPATHHBIX MAaTEMATUYECKUX MOHSITHM (YUCIIO, BETUYHHA,
reomeTpudeckas Gurypa, NepeMeHHasi, BEPOATHOCTb, (YHKIHS), 0OECIECUMBAIOIINX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMATHUYECKOTO 00pa30BaHus 00yJaroluXCs;

- TOABEJICHUE OOYyYaloIMXCsl Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKUA U OKPYXKAIOIIETO MUPA, TOHUMAHUE MAaTEMAaTUKU KaK 4acTH
00111e# KyJIbTYPHI YEJIOBEUECTBA;

- pa3BUTHE HHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW OOydaromuxcs,
MM03HABATEJIbHOW aKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILJICHUS,
MHTEpeca K U3YYEHUIO MaTeMaTUKH;

- (opmupoBaHue (QYHKIIMOHAIBHOW MAaTEMAaTUYECKOW TPAMOTHOCTU: YMEHUS
pacro3HaBaTh MaT€MAaTHYECKHUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTyalUsX U MpPH
M3YYECHUHU JAPYrUX AUCHUIUIMH, MPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
dbopMyIUpOBaTh MX Ha SA3BIKE MAaTEMAaTUKH W CO3/1aBaTh MaTEMaTUYECKHE MOJIEIH,
MIPUMEHSITh OCBOCHHBIM MaTeMaTWYECKUH anmapar [Jis pelIeHUusT MPaKTUKO-

OPUEHTUPOBAHHBIX 3aj1ad4, 3a1ay npodeccuoHaIbHON JIeSITETIHOCTH,
HMHTEPIPETUPOBATH U OLICHUBATD MMOJYUYCHHBIC PE3YyJIbTATHI.
3amaumn:

- paclIMpeHue M CUCTEeMaTu3alus OOIMX CBEACHUN O (QYHKIUAX, U3y4YEHUE
HOBBIX KJIACCOB AJIEMEHTAPHBIX (YHKIIUH;

-pacllUpeHre W COBEPIICHCTBOBAHME  MATEMATUYECKOTO  aIapaToM
uccaenoBanus QyHKIUN, PEIICHUS MPUKIIATHBIX 33]1a4;

- U3y4EHHE CBOMCTB MPOCTPAHCTBEHHBIX Tell, (DOPMUPOBAHUE YMEHHUE IPUMEHSThH
3THU CBOMCTBA ISl PELICHUS ITPAKTUYECKUX 3a1a4;

- pacuiupeHre W YriIyOJeHHe TpPENCTaBIeHWH O MaTeMaTHKEe KakK DSJIEMEHTE
YEJIOBEUYECKOU KYJIBTYPbI, O IPUMEHECHUU €€ B IPAKTUKE;



- COBEpLICHCTBOBAHNE MHTEJUIEKTYaJIbHbIX U PEUYEBBIX YMEHHUH ITyTEM Pa3BUTHUSA
JIOTUYECKOT0 MBIIIJIEHUS], 000TallleHuEe MaTeMAaTUYECKOTO SI3bIKa;

- HCIOJIb30BAHUE MATEMaTUYECKUX METOJOB U OCHOB MaTEeMaTUYECKOTO
MOZCJIIMPOBAHUSA B IIPAKTUYECCKOU IEATEIIBHOCTH.

JIMYHOCTHBIE PE3YJIBTATHBI

1) Tpak1aHCKOTO BOCITUTAHUS:

c(hOPMHPOBAHHOCTh TPAKIAHCKON IMO3HUIIMA OOYYaOIIETOCs KaK aKTHBHOTO W
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIEeCTBa, MPEACTAaBICHUE O MATEMaTHYCCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP TPAKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATH C COIUATLHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAUCHHUEM;

2) MaTpuOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHICKOW TPAKIAHCKOW HISHTUYHOCTH, YBaXXCHHUS K
MpOIJIOMY W HACTOSIIIIEMY POCCHUUCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTIKEHUSIM POCCUUCKMX MAaTeMaTHKOB W POCCHMCKON MaTEeMaTUYECKOW IIKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCTIUTAHMSI:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoja, chHOpPMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHHUS, ATHUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTIKCHUM HAayKH U JEATEIHHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJIa B MIOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 5CTeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOC OTHOIIEHWE K MHpPY, BKIIOYAsl OCTETUKY MAaTeMaTHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIECHUN, PACCYKIECHUN, BOCIPUUMYUBOCTH K
MaTeMaTHYECKHM acTIeKTaM Pa3Iu9YHBIX BUIOB HCKYCCTBA,

5) pusznueckoro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTeMAaTHUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO W 0O€30macHOro oOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHUM H OTIbIXa,
perymnsipHas pusnyeckasi akTUBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTHUBHO-03/IOPOBUTEIHHON IEATENbHOCTBIO;

6) TpyJI0BOTO BOCITUTAHMUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH TPYAOIIOOUS, HHTEPEC K Pa3TuIHBIM
chepam TmpodecCUOHAILHONW JCSATEIBLHOCTH, CBS3aHHBIM C MaTeMaTUKOW U ee
MIPWIOKEHUSIMHA, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymeld npodeccnu u
peann30BbIBaTh COOCTBCHHBIC J>KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKCHWHM BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEHICHUU MPAKTUYCCKUX 3aJ1a4 MAaTEMaTHUICCKOMN
HAIPaBJICHHOCTH;

7) PKOJIOTUYECKOTO BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH AKOJOTHYECKOMN KYJIbTYPhI, TOHUMAHUE BIUSHUS COIUATHLHO-
PKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM ¥ COIMAIBHOW CpEpl,
OCO3HaHWE TJ00ATBHOTO XapakTepa JKOJOTHYECKUX MpoOJieM, OpHUEHTAIus Ha



NpPUMEHEHHE MAaTEeMaTHUYECKUX 3HAHUU IJIs pelIeHHs 3a7ad B 00JacTU OKpYyXKaromieu
Cpelbl, IUJIAaHUPOBAHHME TIOCTYNKOB M OIEHKM HMX BO3MOXHBIX TIOCIEACTBUI IS
OKpYXKaloIllel Cpebl;

8) IEHHOCTH HAYYHOTO MMO3HAHMUS:

chOpPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOUIECTBEHHON MPAKTUKH, MOHUMAaHHUE MaTEMaTUYECKON
HayKHU Kak c(epbl 4eTOBEYECKOM S TEIbHOCTH, ITAIOB €€ Pa3BUTHUS U 3HAUUMOCTHU JIsI
pa3BUTHS LMBWIM3ALMH, OBJAJEHUE S3bIKOM MAaTeMaTUKA W MaTeMaTHYeCKOU
KyJIbTYpO#l KaK CpEJICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO IESITEIbBHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

B pesynbpraTe n3yueHus MaTeMaTHKU Ha YPOBHE CPEAHET0 OOIIEro o0pa3oBaHus
y oOyuaroierocst 0ynyT c@opMUpOBaHBI MMO3HABATENIbHbIE YHUBEpPCAIbHbIE y4eOHbIC
JENUCTBUSA, KOMMYHUKATHBHBIE YHUBEpPCAIbHBIC Yy4E€OHBIE JIEUCTBUS, PETYJISTUBHbBIC
YHHUBEpCaJIbHbIEC YUEOHbIE IEUCTBUS, COBMECTHAS ACSITEIBbHOCTb.

ITo3HaBaTebHBbIE YHMBePCAJIbHbIE YUeOHbIe JelCTBUS

1) Ba3oBbIe JOrHUYECKUE ICHCTBHUS:

— BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, MOHATUH, OTHOIICHHH MEXIY IMOHATUAMH, (POPMYJIHMPOBATH OINPEACICHUS
MOHSITUM, YCTAHABIIMBATh CYLIECTBEHHBIM NPHU3HAK KiIacCU(pUKALMU, OCHOBAHUA s
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIN3a;

— BOCIPUHHUMATh,  (POPMYJIHMpPOBATH U  NPEOOpPa3OBBIBATH  CY>KICHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

— BBIBJISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYUS B
(dakTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKICHUAX, MNpeaIaratb KpUTEpUU IS
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

— Jle7aTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

— MPOBOAMTH CAMOCTOSITEIBHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(npsiMble U OT TPOTUBHOTO), BBHICTpAUBATh APTYMEHTAIIUIO, TPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

— BBIOMpaTh croco0 pemieHus Y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs], BHIOMpaATh HauMOOJEe MOAXOAIIMNA C Y4ETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

2) Ba3oBble Hcciae0BaTeIbCKIE JCHCTBUS:

— HCHOJB30BATh BOIPOCHl KaK MCCIENOBATENbCKUA WHCTPYMEHT I[O3HAHUS,
(bopMyIUpPOBaTh BOMPOCHI, (DUKCUPYIOIINE MPOTHBOPEUYHE, MPOOJIEMy, YCTaHABIUBATH
HUCKOMO€ U JaHHO€, (OpPMHUpOBATh THUIIOTE3y, APryMEHTHPOBATh CBOIO IO3MIIMIO,
MHEHUE;

— MPOBOAMTH CAMOCTOSITENBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEIO0BAaHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SBJICHUS, MpOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;



— CaMOCTOSTEIHHO (POpPMYIHpPOBATH OOOOIICHUS W BBIBOJABI IO pe3yJbTaTaM
IPOBEICHHOI'0 HAOJIOJEHUS, UCCIEAOBaHUs, OIIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHNUI;

— MPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIIBUTaTh
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

3) Pabora ¢ nHpOpManmeii:

— BBISIBJIATH AePuIuTel WHGOpPMAIMHU, NAaHHBIX, HEOOXOJMMBIX IJIi OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

— BBIOMpaTh UHGOPMAIMIO U3 UCTOYHUKOB Pa3UYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAIMIO PA3TMYHBIX BHIOB U (HopM
MPEICTABJICHHUS;

— CTPYKTYpHUpOBaTh HH(POpPMAIUIO, TPEICTaBIATh €€ B PA3NUYHBIX (opMax,
WUTIOCTPUPOBATH TpapUIecKH;

— OLICHUBATH HaJEKHOCTh uH(popMauu 1o CaMOCTOATENLHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE e CTBUS

1) O61enue:

— BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSMH U
HeasiMU OOLLEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
ITOJTyYEHHBIA PE3yJIbTaT;

— B Xo0z1€ OOCYXJEHHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI,
poO0JIeMBbl, pelIaeMON 3aJlayu, BHICKA3bIBATh WJICH, HAIICJICHHbIE HAa MOUCK pEelICHUS,
CONIOCTAaBJSATh CBOM CYXIEHUS C CYXICHUSIMU JAPYTMX YYaCTHHKOB JUajora,
oOHapy>KUBaTh pa3IMuue U CXOACTBO IMO3UIIHUMA, B KOPPEKTHOU PopMme HopMyIupoBaTh
Pa3HOIJIACHSI, CBOU BO3PAKEHUS;

— MPEICTaBIATh PE3yJbTAaThl PELICHUS 3aJadyM, SKCIEPUMEHTA, UCCIEIOBAHMUS,
MPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (opMaT BBICTYIUIEHUS C YYE€TOM 3aJay
MPE3EHTALUN U OCOOEHHOCTEHN ayTMTOPHUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) CamoopraHu3arys:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 3a7a4d, BHIOMPATh CIOCOO peIIeHus ¢
YU4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yU€TOM HOBOW MH(POPMAIIUH.

2) CaMOKOHTPOJIb:

— BJIaJIETh HaBbIKAMH MO3HABATEIHLHOM peIeKCHM KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUA M MBICIHMTENIBHBIX IPOLIECCOB, MX pE3yJbTaTOB, BIAJETh CIOCOOaMU
CaMONPOBEPKHU, CAMOKOHTpPOJI Mpollecca M pe3yjbTaTa pPElIeHHUs MaTeMaTH4eCKOM
3a/lauu;

— TPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb MPHU PEIICHUM 3aJ1auu,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



— OIICHHWBAaTh COOTBETCTBUE PE3yibTaTa IEJIU U YCIOBHUIM, OOBSICHATH MPUINHBI
JOCTI)KEHUST WM HEJOCTHKEHHUS Pe3ylbTaTOB JESITEIbHOCTH, HaXOIUTh OIIUOKY,
JaBaTh OI[EHKY MIPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

— MOHUMATh M HCIOJIB30BaTh IMPEUMYINECTBA KOMAHAHOW M WHIWBUYyaTbHOU
paboOTHI TpU pENICHUH YYeOHBIX 3a7a4, MPUHUMATh I1€1h COBMECTHOU JEATEIHHOCTH,
IJIAHUPOBATh OPTAaHU3AIMI0O COBMECTHOM pabOThl, paclpeneisaTh BUALI padoT,
JIOTOBApUBATLCA, OOCYKIAaTh MPOIECC M pe3yiabTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

— y4acTBOBaTh B TIPYyNIOBBIX (popmax paboThl (0OCYXKIeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbD» U HHBIE), BBIIOJHATh CBOI YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JIEHCTBUS C JPYTMMH 4WICHAMH KOMaH/Ibl, OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B
001U TPOIYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATDI:

— cBOOOJHO OINEpPUPOBATH MOHATUSAMHU: PALMOHAIBHOE YHUCIO, OECKOHEYHas
MepUoInYecKast 1poOb, MPOLIEHTHI, HPPAMOHAIBHOE YHCIIO, MHOKECTBA PAllMOHAIBHBIX
U IEUCTBUTEIBHBIX YUCEII, MOJYJIb JEUCTBUTEIBHOIO YU CIIA;

— MPUMEHSTH JAPOOM M TIPOLEHTHI JUIsl PEIICHUs NPUKIAJAHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUU U PEaTIbHOU KU3HH;

— MPUMEHSTH MPUOJIMKEHHBIC BBIYUCIICHUS, MPABUIa OKPYTJICHUS, TPUKUIKY U
OILIEHKY PE3yJIbTaTa BHIUYNCIICHUN;

— cBOOOAHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOJXOJANIYI0 (OpMY 3aluCU JACUCTBUTENBHBIX YHUCET ISl PEHICHUS
MPAKTUYECKUX 3a7a4 U [IPEJICTABICHUS JAHHBIX;

— CcBOOOJHO OIEpPUPOBATH MOHSATHEM: apU(PMETHUECKUN KOpEeHb HATypaJbHOU
CTETICHU;

— cBOOOAHO ONEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBHBIM MIOKA3aTeNeM;

— CBOOOJIHO OIEpUPOBATHh MOHATUSAMM: Jorapudm uyucna, ACCATUYHBIE U
HaTypajbHbIC JIOTApU(MBIL;

— cBOOOJHO OMEpUpPOBATH MOHSTHSAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTA;

— ONEPUPOBATH TMOHATUAMU: APKCHUHYC, APKKOCUHYC U APKTAHTEHC YHUCIOBOTO
apryMEHTa,

— cBOOOJHO ONEpPUPOBATh MOHATUSMU: HATYPaJIbHOE U LIEJIOE YUCIIO, MHOYKECTBA
HaTypaJbHBIX M IEJIbIX YUCEI, UCIIOIb30BaTh MPU3HAKU AEIUMOCTH 1enbix yucen, HOJJ
1 HOK HarypanbHBIX UKcel JUIs pelieHus 3a/1a4, TPUMEHSITh anroput™ EBkinmnaa;

— cBOOOJHO OMEPUPOBATH TMOHATHEM OCTaTKa TI0 MOMIYJI0, 3alHChIBAThH
HATypaJIbHBbIE YMCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

— cBOOOAHO OMEpUPOBaTh TMOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX 4YHCEJI, NPEACTABIATh KOMIUIEKCHbIE YHClia B alreOpanyeckod u
TPUTOHOMETPUYECKON (opMe, BBITIONHATh apU(PMETHUYECKUE OIepalui ¢ HUMH U
M300pakaTh Ha KOOPIMHATHOMN TIIIOCKOCTH.



— CBOOOJHO OMNEpPUPOBATh MOHITHSIMH: TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCUIJIbHBIC YPABHEHUS U YPABHEHHUSI-CIICACTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

— NPUMEHATh PpA3IUYHBIE METOAbl PELICHUS pPALMOHAIBHBIX U JApPOOHO-
PAlMOHAJIBHBIX YPABHEHUW, IPUMEHATh METO HHTEPBAJIOB ISl PEILIEHUS HEPABEHCTB;

— CBOOOJHO OMNEPUPOBATH MOHATHSAMH: MHOTOWIEH OT OJHON TePEMEHHOMH,
MHOTOYJIEH C IHEeNbIMH Kod((duilMeHTaMu, KOPHH MHOTOYJICHA, MPUMEHSTH JIEJICHHE
MHOTOYWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemeHus
3az1ay;

— CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUI, MaTpHIIa,
ONPEIEIUTENIb MAaTPULBl 2 X 2 U €ro FeOMETPUYECKUNA CMBICII, UCIIOJI30BaTh CBOMCTBA
omnpeneynuTenss 2 X 2 i BBIYMCIEHUS €Tr0 3HAYCHWs], IPUMEHATh ONPEACIUTENN IS
pElIEeHNsT CHUCTEMBI JIMHEMHBIX YPaBHEHUH, MOJEIHMPOBATH PEAbHBIE CHTYallMU C
IIOMOIIBI0 CUCTEMBI JIMHEWHBIX YPaBHEHWM, HCCIEAOBAaTh IMOCTPOCHHBIE MOJEIU C
ITOMOIIBIO MATPUI] ¥ ONIPEIEIINUTENEH, MHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTaT;

— HCHOJB30BATh CBOWCTBA JEHCTBHM € KOPHSAMH JUId [peoOpa3oBaHUS
BBIPAKCHU;

— BBINOJIHATH MIPEOOPa30BaHUS YUCIIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

— HCHOJB30BATh CBOMCTBA JIOTapu(MOB JJiA NpeoOpa3zoBaHusl JorapupMUIECKUX
BBIPAKEHHUI;

— cBOOOAHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIE, IMOKA3aTElIbHBIE U
JorapupMUUECKUe YpaBHEHMsI, HAXOJIUTh UX PELICHUS C MOMOUIbI0 PaBHOCHUIIBHBIX
IIEPEX0JI0B WIIA OCYIIECTBIIAS [IPOBEPKY KOPHEH;

— MPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (HOPMYIbI AJisi MpeoOpa3oBaHUsA
TPUTOHOMETPUYECKUX BBIPAKEHUM;

— cBOOOAHO OMEpUPOBaTh TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
NPUMEHATh  HeoOXxoaumble  GOpMyJbl Uil  PEHIEHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHU;

— MOJENUPOBaTh pealbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPA)KCHMSI, YPABHEHMSI, HEPABEHCTBA M0 YCJIOBHIO 337a4H, UCCIIEI0BATh IOCTPOCHHBIE
MOJIETU C UCII0JIb30BAHUEM almapara aireopsl;

— CBOOOJHO ONEpUPOBaTh MOHATHUSMU: HPPALUOHAIBHBIC, IOKa3aTelIbHbIE U
norapu(pMHUUYECKHe HEPABEHCTBA, HAXOJIUTh MX PEIICHUS C MOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0/IOB;

— OCYIIECTBJIATH OTOOpP KOpHEH TpH PEHIEHHUH TPUTOHOMETPUYECKOIO
YPaBHEHUS;

— CBOOOJHO OMNEpUPOBATh MOHITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpPUMEHATh  HeoOXoAumble  (GOopMysbl Il pelIeHUsT  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

— cBOOOAHO OMEPUPOBATH MOHATHUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHU U
HEPABEHCTB, PAaBHOCHWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUSA, HAXOAUTH PELICHUSA
CUCTEMBI M COBOKYIIHOCTEH pAalHOHAIBHBIX, UPPALUOHANBHBIX, IOKA3aTEJIbHBIX H
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;



— pelaTh paluoHaNbHbIE, UPPALMOHANIbHBIE, TOKA3aTENbHbIE, TOTapUPMUUECKHE
U TPUTOHOMETPUYECKHE YpPAaBHEHUS M HEPABEHCTBA, COJAEpXKALLME MOAYIH U
napaMeTpsbl;

— NPUMEHATHh I'paUUECKUe METOMbI JUIsl PELICHUs] YpaBHEHUN M HEPaBEHCTB, a
TaKKe 33/1a4 ¢ IapaMeTpaMH;

— MOJENUPOBATh pealbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPAXKEHMSI, YPABHEHUSI, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 331a4H, UCCIEI0BATh
IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHMEM ammapara ajareOpbl, HUHTEPIPETUPOBATH
HOJyYEHHBIH Pe3yJIbTaT.

— CBOOOJHO OIEpUpOBaTh MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3aJaHUA (PYHKIIMH,
B3aMMHO OOpaTHbIC (YHKIIMH, KOMIO3UIUS (QYHKIUH, rpaduK (QYHKIUHU, BBIIOJHATDH
aJIeMEHTapHbIe peoOpa3zoBaHus rpaduKOB (YHKIIHI;

— CBOOOJHO ONEPUPOBATH TMOHATHUSAMHU: O0JACTh OMpPENEICHUS M MHOMXKECTBO
3HAYCHUN (PYHKIMH, HYIU PYHKINN, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

— CBOOOJHO OINEpUpPOBaTh NOHATUAMM: UETHBIE M HEYETHbIE (PYHKIIMH,
nepuoanyeckue (yHKIUHU, MPOMEXKYTKM MOHOTOHHOCTH (YHKLIHMH, MAaKCUMyMbl U
MUHUMYMbl (YHKIMM, HauOosplllee W HauMEHbllee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

— cBOOOJHO ONEPUPOBATH MOHATUSAMH: CTENEHHAs (QYHKUUS C HATYPAJIbHBIM U
LEeJIbIM TOKa3zareneM, TIpa@uK CTENeHHOW (YHKIUMU C HAaTypaJlbHBIM U  LEJIbIM
nokKasatesieM, Ipa@uKk KOpHS n-Ol CTeNeHW Kak (PYHKIUU OOpaTHOM CTENEeHU C
HaTypaJIbHbIM TIOKA3aTeeM;

— ONEepUpOBaTh TMOHATUSAMU: JIMHEIHHAas, KBaJpaTHU4yHas U JPOOHO-TMHEIHAas
(GyHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE MCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

— CBOOOJHO ONEpUPOBATh MOHATHSAMH: IIOKa3aTelbHas U Jorapudmuueckas
(GyHKIMHM, WX CBOWCTBA W TpaduKu, HCMIOIB30BATh WX TpaduKh JUIsl PEHICHUS
YpaBHECHUH;

— cBOOOAHO OINEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
oTpesiefieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

— WCIIOJIb30BaTh Tpapukd (QYHKIMA A8 HCCIENOBaHUS IPOLECCOB U
3aBHCHMOCTEH MpU peleHUH 3a7a4 U3 JPYTUX YYeOHbIX MPEIMETOB U peaibHON KU3HHU,
BbIpaXkaTh (POPMYJIaMU 3aBUCUMOCTH MEX/1y BEJIMYNHAMU;

— CTpouTh TrpaduKud KOMMIO3UIUU (PYHKUMA C TIOMOLIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

— CTPOUTh F€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

— CBOOOJHO  OMEpPUPOBATH  MOHATUSAMHU: TpadUKd  TPUTOHOMETPUUECKHUX
(yHkmii;

— NPUMEHSTh (QPYHKIUU [ MOJEITUPOBAHUS M HCCIEAOBAHUS peaJbHBIX
IIPOLIECCOB.

— cBOOOAHO ONEPUPOBATH MOHATUSAMHU: apudmeTHuecKkass U TeoMeTpUYecKas
mporpeccusi, 0ECKOHEYHO YOBIBAOIIasi TE€OMETPUYECKass MPOrPecCHs, JUHEHHBIA u



HKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIOXKHBIX IMPOLIEHTOB, UMETh MpPEICTaBICHUE O
KOHCTAHTE;

— HWCIIOJIB30BAaTh MPOTPECCUM JUISl PELIEHUS peabHbIX 3a/Jad IPUKIaJHOTO
XapakTepa;

— CBOOOJHO OINEpPUPOBATh MOHATHIAMU: MOCIEAOBATEIBHOCTD, CIIOCOOB! 3aAaHUS
MOCIIE0BATEIHLHOCTEH, MOHOTOHHBIEC U OTPaHUYCHHBIE TIOCIIEI0BATEILHOCTH, TIOHUMATD
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHaIn3a KaK aHaan3a OECKOHEYHO MaJbIX;

— CBOOOJHO OMEpPUPOBATH MOHATUAMU: HEMPEPHIBHbIC (QYHKIUH, TOUKH pa3pbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKINY;

— CBOOOJHO ONEpUPOBATH MOHATHEM: (QYHKIMS, HENpEpbIBHAs Ha OTPE3KE,
MPUMEHSTh CBONCTBA HEMPEPHIBHBIX (DYHKITUH ISl peLICHUs 3a/1a4;

— CBOOOJHO ONEPUPOBATH MOHATHAMU: TIEpBast U BTOPast MPOU3BOIHbIE (PYHKIINH,
KacareiabHas K rpaduKy QyHKINM;

— BBIYHCIIATH MPOU3BOAHBIE CYMMBI, MPOW3BEACHHUS, YaCTHOTO U KOMIO3HUIIHH
ABYX (QYHKIUH, 3HATh IPOU3BOJIHBIE FTIEMEHTAPHBIX (PYHKIIMIA;

— HCIIOJIB30BAaTh TE€OMETPUYECKUH U (U3NUYECKUN CMBICH IPOU3BOJHOW MJIs
pelIeHus 3a1ad.

— WCIIOJIb30BaTh MPOU3BOIHYIO JJISI UCCIeNOBaHUS (DYHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

— HaxoJuTh HaumOOJbIlIee W HAaUMEHbIIEE 3HAUCHUA (YHKIIMH HENPEPHIBHONW Ha
OTpPE3KE;

— HWCIIOJIB30BAaTh TMPOM3BOAHYIO JJIsi HAXOXIEHUS HAWIydIlEro peleHUs B
MPUKIATHBIX, B TOM YHCJIE COIMATbHO-KOHOMHYECKUX, 3a/adax, AJS OIMpeaeTCHHs
CKOPOCTH U YCKOPEHHUSI MPOLECCA, 3aJaHHOT0 (POpMYJION WU TpaduKoM;

— CBOOOJHO  OMEpUPOBATH MOHATHUSAMHU: TEpBOOOpa3Has, OMpeAeTCHHBIN
WHTETpaJ, HAaXOAUTh NMEPBOOOPA3HBIE PJIEMEHTAPHBIX (PYHKIMIA W BBIYUCIISTH WHTETPa
o ¢popmyne Hororona—JleliOnuna;

— HaxoJuTh IIOIAH IMJIOCKUX (PUTYP U 0OBEMBI TEJ C IOMOIIBI0 HHTETPpaa;

— MMETh TMPEACTaBJICHHE O MAaTeMaTHYECKOM MOJEIMPOBAHUN Ha TpPUMEpE
cocTaBiieHUs TudepeHIInaNbHbIX YPAaBHEHHUI;

— pemath NPUKIAAHBIE 3aJa4d, B TOM YHUCIE COIUATBHO-DKOHOMHUYECKOTO H
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMATUYECKOTO aHaIN3a.

— CBOOOJHO  ONEpUpoBaTh  MOHATUSMHU:  MHOXECTBO,  OINEpaluu  Haj
MHO’KECTBaMU;

— HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjsl OMMCAaHUs pealbHbIX
MIPOIIECCOB U SBJICHUH, MPU PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

— CBOOOJHO OMEPHUPOBATHh TMOHATHUSAMHU: ONpEICIICHNEe, Teopema, YpaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOrO0 OOBEKTa, J0Ka3aTeNbCTBO, PaBHOCHUJIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

— CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATHUAMU CTEPEOMETPUU MPHU PEUICHUU
3a]1a4 ¥ MPOBEJCHUN MaTeMaTHYECKUX PACCYKICHUM;

— MPUMEHSITh aKCHOMBI CTEPEOMETPUUM M CIEACTBHS W3 HUX TIPH PEHICHUH
reOMEeTPUUYECKUX 3a/1a4;



— KJaccu(uUIUpOBaTh B3aUMHOE PACIOJIOKEHHE TPAMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, MIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;

— CBOOOJHO OINEpPUPOBaTh MOHSTUSAMM, CBSI3AaHHBIMU C YIJIaMHU B IIPOCTPAHCTBE:
MEK1y IPSAMBIMU B IPOCTPAHCTBE, MEXAY MPSAMOU U INIOCKOCTBIO;

— CBOOOJHO OMEPUPOBATH MOHITUIMHU, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

— CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (Tpu3Ma,
nupaMua, NpsIMOYroJbHBIN Napajulieenunes, Kyo);

— KJaccu(puuupoBaTh MHOTOTPaHHHKH, BBIOMpast OCHOBaHUS s
KJ1acCU(pUKaINH;
— CBOOOJHO  OMEpUpoBaTh  TMOHATUSMH,  CBA3AHHBIMH  C  CEUYCHHUEM

MHOT'OTPAHHUKOB MJIOCKOCTHIO;

— BBINOJHATh MapajluieIbHOE, [EHTPAJBHOE U OPTOrOHAJBHOE NPOECKTUPOBAHUE
(Guryp Ha II0CKOCTh, BBIITIOJIHATH U300pakeH!s! (PUTyp Ha MIIOCKOCTH;

— CTPOUTh CEYEHMS MHOTOIPDAHHHMKOB pAa3JIMYHBIMA METOJAaMU, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTyp: BUJ CBEPXY,
cOOKY, CHU3Y;

— BBIYUCIATH IUIOMIAJIM MOBEPXHOCTEN MHOTIOTPAaHHUKOB (MpU3Ma, MUpamMuiaa),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyT;

— CBOOOJHO ONEPUPOBATH MOHITUSIMHU: CUMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYpHI;

— CBOOOJHO ONEpUPOBATh MOHSATUSIMH, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJIMHATaM B NMPOCTPAHCTBE;

— BBINOJHATH ACHCTBUS HAJl BEKTOPaMU;

— pemlaTe 3aJayd  HAa JI0Ka3aTEJbCTBO MATEMAaTHMYECKUX OTHOLICHHW U
HAaXO0XKJICHUE N'eOMETPUUYECKUX BEIMYMH, IPUMEHSS W3BECTHBIE METOABI MPU PEILIECHUU
MaTE€MaTUYECKUX 3a/lad IOBBIIMIEHHOIO M BBICOKOI'O YPOBHS CJIIOKHOCTH IPUMEHSTH
IIPOCTEUIINE MNPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI
MIPU PELIEHUU CTEPEOMETPUUYECKUX 3a]1aY;

— W3BJEKaTh, MpPeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(OpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha YepTexkax u
PUCYHKaX;

— NPUMEHATH NOJIYYCHHBIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATH U AHAJIU3UPOBATH
peanbHble CUTYyalllH, MPUMEHATh M3YYECHHBIC IOHATHSA B IPOLIECCE NMOMCKA PELICHUS
MaTeMaTHYeCKU CHOPMYIMPOBAHHONW MPOOIEMbl, MOJEIUPOBATh PEATbHBIE CUTYallUH
Ha $3BIKE TIEOMETPHM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIN C HCHOJIb30BAHUEM
r€OMETPUYECKUX TMOHSATUH W TEOopeM, ammapara ainreOphl, pemarb HOPaKTUYECKUe
3a/layu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUNH;

— UMETh TPEJICTABICHU 00 OCHOBHBIX JTalax pa3BUTHUA TEOMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUM.

— CBOOOJHO ONEpUPOBATh TMOHATUSMH, CBSI3aHHBIMM C IHJIMHAPUYECKOMH,
KOHUYECKON U C(HEepUIECKON MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI TTOTYUYCHUS;

— OIIEpUPOBATH IOHATHUAMM, CBSI3AHHBIMU C TEIAMH BpPALICHUS: LWIHHIPOM,
KOHYCOM, c(epoii 1 mapowm;



— pacrno3HaBaTh Tejla BpalleHus (LUUIHHIAP, KOHYC, cdepa U map) u 0ObACHATH
CIOCOOBI MOTYYEHUs TE BpAILICHHUS;

— KJ1accupUIUpPOBaTh B3AUMHOE PACIOJIOKEHHE CPepbl U MIOCKOCTH;

— BBIYHCIIATH BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpPAaIICHUs, 00BEMBI
U TUIOIIA/IA MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAICHHS, TEOMETPUUECKUX TET C
npuMeHeHueM GopMyT;

— cBOOOJHO OINEpUPOBATh MOHSATUSIMHU, CBSI3aHHBIMM C KOMOWHALUAMH TeE
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U ONMUCAHHBIM
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BpallleHHUS;

— BBIYUCIIATH COOTHOILICHUS MEXKAY IUIOMIAASMHU TMOBEPXHOCTEH W oO0beMaMu
IMOJOOHBIX TEI;

— n300paXkaTh M3ydaemble (PUTYphI, BHIMOIHATH (BBIHOCHBIC) MJIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TEeJI BpallleHHUS;

— W3BJIEKaTb, WHTEPIPETUPOBATH U  NPeoOpa3oBbIBaTh HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, IMpEACTAaBICHHYIO Ha YepTeXax U
PHUCYHKAX;

— CBOOOJHO OTIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

— BBITIOJTHATH OTIEPAIMH HaJl BEKTOPaAMHU;

— 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPUHAT;

— peuiaTh T€OMETPUYECKHE 3a/1adyd Ha BBIYMCICHHE YTJIOB MEXKIY NMPAMBIMU H
MJIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;

— CBOOOJHO OMEpUPOBATH TMOHITUSAMH, CBS3aHHBIMH C JBWKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUII;

— BBIMOJHATh M300pPKEHHS MHOTOTPAHHMKOM MW TeJl BpalleHUs TpH
napajuleIbHOM TE€pPEHOCe, LIEHTPAIbHON CHUMMETPHUH, 3€pKabHOM CHMMETPHUM, MpH
MIOBOPOTE BOKPYT MPSMOM, MpeoOdpa3zoBaHus oA00us;

— CTPOUTH CEYEHHS MHOTOTPAaHHUKOB W TEJI BpAIICHHS: CEUCHUS IMIMHIpPA
(mapanienbHO U MEPIEHIUKYISIPHO OCH), CeYCHHs KOHyca (MapauieTbHOe OCHOBAHUIO
U TIPOXO/ISIIIee Yepe3 BEPIMHY ), CEUCHHUs I1apa;

— HWCIIOJIB30BAaTh METOJbl TOCTPOEHUS CEUEHUH: METOA CIEN0B, METOJ
BHYTPEHHET0 IPOEKTUPOBAHHUS, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;

— JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

— MPUMEHSITh TeOMETpUUecKre (HaKThI AJIsl pElIeHHs] CTEPEOMETPUUYECKUX 3a/1ad,
MPEoJIarafolInX HECKOJIbKO IIAroB PEHICHHs, €ClIM YCIOBHUS NMPUMEHEHHUs 3aJaHbl B
SIBHOM U HEABHOU dopme;

— pemiaTh 3a7a4yd  HAa JIOKA3aTEJbCTBO MATEMATHYECKUX OTHOIICHUW U
HAXO0X/IEHUE T€OMETPUYECKUX BEITUUMH;

— MPUMEHSTh TPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUUECKHX 3a71aY;

— MPUMEHSTH MOJTYYCHHBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PEAbHBIC CUTYyAIlH, PUMEHSITh U3yUYCHHBIC TTOHATHS, TEOPEMBI, CBOMCTBA



B IIPOLECCE TMOUCKAa PELICHUS MaTeMaTUYecKd CHOPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHBIC CUTYallUH HA S3bIKE N'€OMETPUU, UCCIEAOBATh ITOCTPOCHHBIC
MOJIENM C UCMOJIb30BAaHUEM I€OMETPUUECKHUX MOHSATUH U TEOpeEM, almapara ajireOpsl,
penaTh NPaKTUYECKUE 3a1a4M, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIMYNH;

— MMETh INPEJCTaBICHHUS OO0 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (hyHIaAMEHTA Pa3BUTHUS TEXHOJOTHH.

— CBOOOJHO OMEpUpPOBAaTh MOHATUSAMU: rpad, MIOCKUM Tpad, CBA3HBIA rpad,
nyTb B Tpade, Memb, LUKI, IEPEBO, CTEMEHb BEPIIUHBI, JEPEBO CIy4alHOTO
DKCIIEPUMEHTA;

— CBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: CIy4YalHBIH SKCHEPUMEHT (OMBIT),
CllydaiilHO€ COOBITHE, D3JEMEHTAPHOE CiIydaillHOe COObITHE (DJIEMEHTAPHBIM HCXO.)
CJIy4alilHOTO OIbITa, HAXOJUTh BEPOATHOCTH COOBITUI B ONbBITAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMUY;

— HAXOAWTh U (HOPMYITUPOBATH COOBITHS: TMepecedeHue, OO0hEeIUHEHUE TAaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJOKHOE JAaHHOMY, MCIIOJIb30BaTh AUarpaMmMbl Diliiepa
KOOPJIMHATHYIO TPSMYIO IJis PELICHUs 3a/1ad, IMOJb30BaThCs (POPMYIION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIyYalHBIX COOBITUH;

— OIIEpPUPOBATH IOHATUAMMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHUE BEPOATHOCTEM,
HE3aBHCHUMBbIE COOBITHS, JEPEBO CIyYalHOTO SKCIIEPUMEHTA, HaXOAUTb BEPOSTHOCTU
COOBITUI C TOMOUIBIO MpPaBUJIa YMHOXKEHUS, J€peBa CIy4ailHOTO ONBITA, UCIIOJIb30BATh
bopMyily mosiHOM BeposiTHOCTH, (opmyny balieca mpu pemeHuM 3ajad, ONpPEENiTh
HE3aBUCUMOCTh COOBITHI 1O (hOpMYyJIE ¥ IO OpraHu3ally CIIy4aifHOrO SKCIIEPUMEHTA;

— NPUMEHSATh H3YyYEHHbIE KOMOHMHATOpPHBIE (OPMYJIBI [ TNEpPEeUUCICHUs
AJIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITUN CIy4alHOTO OIbITA, PEIICHUS 3a7a4 110
TEOPUU BEPOATHOCTEN;

— cBOOOAHO  OMEpPHPOBATH  TMOHATHUAMM: OWHAPHBIM  CIyYalHBIA  OMBIT
(uctibITaHue), ycrnex M HeyJauda, HE3aBUCHUMbIE MWCIBITAHUS, CEpHsl HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUM: B CEpUU UCIBITAHUI 10 MEPBOTO ycIexa, B CEpUU
ucnbITaHuii bepHyin, B OombITe, CB3aHHOM CO CIy4alHBIM BBIOOPOM M3 KOHEUHOMN
COBOKYITHOCTH;

— cBOOOAHO OINEpPUPOBATh MOHATUSAMHU: CiydailHas BEJIMYMHA, paCIpeAesIeHHUe
BEPOSATHOCTEHW, JAuarpamMma pachpenefieHusi, OuHapHas cCiy4yailHas  BeEJIMYMHA,
reoMeTpuYecKoe, ONHOMUAIILHOE PACTIPECIICHHUE;

— OINIEpUPOBATH TMOHATUSAMM: COBMECTHOE pACIPEIEICHUE [BYX CIIyYaWHBIX
BEJIMYMH, HUCIOJb30BaTh TaOJMUIy COBMECTHOIO paCHpENeNIeHUs JBYX CIy4ailHbIX
BEJIMYMH JUISl BBIJCJIICHHUS pPacOpeleieHuss KaKJOM BEJIWYUHBI, ONPEACICHUS
HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYMH;

— cBOOOAHO OMEPUPOBATh MOHITHEM MaTEeMaTHYECKOTO OXHUIAHUS CIIy4dailHON
BEJIMYMHBI (pacupeneseHus), IPUMEHITh CBOMCTBA MAaTEeMaTHUYECKOTO OXKUJAHUS MpU
pelIeHUH  3aJlay, BBIYMCIATH MaTEMaTHYECKOE OXKHUJlaHWEe OWHOMHUAIBHOTO U
r€OMETPUYECKOTO pacIpeIeTICHUN;

— CBOOOJHO OINEPUPOBATH MOHATHSAMHU: TUCHEPCHUs, CTaHJAPTHOE OTKJIOHEHHE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIEPCUU CIYyYaWHOW BEJIIMYHUHBI



(pactipenieniennsi) TpU  pEIICHWM 3a/lad, BBIUUCIATH JUCIEPCHUI0O W CTaHAAPTHOE
OTKJIOHCHHE T€OMETPHUYECKOT0 U OMHOMHUAIILHOTO PaCIIPE/ICICHUIA.

— BBIYHCIISATH BBIOOPOUYHBIC XaPAKTEPUCTUKH IO JAHHOW BBIOOPKE M OIICHUBATH
XapaKTePUCTHKN  TCHEPATbHOH  COBOKYIMHOCTH  JAaHHBIX TI0  BBIOOPOYHBIM
xapaktepuctukaM. OIIEHHBaTh BEPOSTHOCTH COOBITUA M TPOBEPSTH MPOCTEUIINE
CTATUCTUYECKHE THIOTE3bI, TIOJIb3YSICh H3yUCHHBIMU PaCIPEICIICHUSIMU;

— MPUBOJUTH MIPUMEPHI 3a]1a4, IPUBOIANINX K MOKA3aTEILHOMY PacIpeIesiCHHUIO,
3a/a4u, MPUBOIIMX K HOPMaJIbHOMY pactpeaencanio. OmnepupoBaTh MOHSITHIMHU:
GyHKIMST TUIOTHOCTA BEPOSTHOCTH  IMOKA3aTENBHOTO  pachpeaeseHus, (QyHKIHs
TUIOTHOCTH BEPOSITHOCTH HOPMAJBHOTO pachpeneieHus, (QYHKIHUS IUIOTHOCTH U
CBOWCTBAa HOPMAJILHOTO PaCIIPE/ICIICHNUS;

— ompeneNnsaTh  KOOPQPUIMEHT  JIMHEHHOW  KOPPENSIUUA,  BBIOOPOUYHBIN
KOA(PPUIIUEHT KOPPEISALIIH.



2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1 O0bem yueOHOTro mpeaMeTa U BUAbI y4eOHOH padoThI

Bun yueO6Hoii padoThl

Oo0BeM yacoB

O0Bém 00pa3oBaTeIbHOIN MPOrPaAMMBbI

262

Y4yeOHas Harpy3ka 00y4arIMXCs BO
B3aMMO/IEICTBUM C NIPernogaBarTesieM Bcero,
B TOM YHUCJIE:!

244

- JIGKIIUU (eciu npedycmMompenvl)

40

- PAKTUYECKUE 3AHITUS (ecau npedycCmMompenvl)

204

- KOHCYJIbTAIIUU (eciu npedyCMompeHbsl)

CamocrosiTesibHasi padoTa 00y4aronXxcs (eciu
NPeOyCMOMPEHQ), 8 MOM HUCILE

IIpome:xyTouyHas arTrectauus B popme
nuddepeHnupoBanHoro 3a4yeta (1 cemectp), sx3ameHa (2
ceMecCTp)

18




2.2 TemaTH4ecKHUil IUVIaH U coepxkaHue yueOHoro npeamera «MaremaTuka»

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue yuyeOHOro marepuasa u ¢gopmMa OpraHu3alvu 1eATeJIbHOCTH 00y4arouuXCcs

O0BeM
4acoB

Pasznea 1 [loBropeHue kypca MaTeMaTHKM OCHOBHOM IIKOJIbI

[TpakTrueckoe 3ansitue Ne 1. AnreOpandeckre BbIpaKCHHUS.

[IpakTrueckoe 3ausitue Ne 2. YpaBHEHHSI HEPABEHCTBA CUCTEMBI.

[Tpaktrueckoe 3anstue Ne 3. OyHKIIUU, UX CBOMCTBA M rpad)uKu

[IpaxTnueckoe 3ansatue Ne 4. [locnenoBarensHocTH U iporpeccuu. [IponieHTHBIE BBIYMCIECHUS B
poeCCHOHATBHBIX 3aauax

NINININ

[Tpaktryeckoe 3anstue Ne 5. Konrponsnaas padora Ne 1

Paznen 2 Kopuu u crenenu

16

Jlexums Ne 1. Apudmernueckuii KopeHb HaTYpaIbHOH creneHn. CTeneHb C paloOHaTbHBIM H
JEHCTBUTEIBHBIM [10KA3aTEISIMU

ITpakTuueckoe 3ansatue Ne 6. [IpeoOpa3oBanue anreOpandecKux BBIPAKCHUN.

Jlekums Ne 2. Crenennas GyHKIHUs, €€ CBOWCTBA U rpaduK

HpaKTI/I‘leCKOC 3aHaTHe Ne 6. PaBHOCHIILHBIC YpaBHCHU U HCPABCHCTBA.

[TpakTryeckoe 3anstue Ne 8-9. Penenne uppanmoHanbHBIX YpaBHEHUH

IIpakTnueckoe 3anatue Ne 10. Penenne nppaiimoHaIbHbIX HEPABEHCTB

[Ipaktuueckoe 3anarue Ne 11. Kontponbnas padorta Ne 2

NINEINININ

Pa3nea 3 IlokasareabHasi GyHKIus

4

Jlexus Ne 3. TlokasarenbHast pyHKIMs, €€ CBOMCTBA U rpaduK

ITpaktuueckoe 3ansatue Ne 12. [TokazarenpHast QyHKIHS.

ITpakTruyeckoe 3anstue Ne 13-14. Pemenue noka3aTeabHbIX YPaBHEHHH.

[Tpaktryeckoe 3anstue Ne 15-16. Pemmenne nmoka3zaTenbHBIX HEPABEHCTB

ITpaktuyeckoe 3anstue Ne 17. KontponbHas padota Ne 3

NI BRINDN|

Pa3nea 4 Jlorapudpmuyeckas GpyHkuus

[

8

Jlexuust Ne 4. Jlorapudmsl 1 ux cBoiicTBa. JlecsaTHUHBIN M HATYpaJIbHbIHN JorapupmMbl

[TpakTruyeckoe 3anstue Ne 18. Borunciaenue u cpaBHeHuUE JorapumMoB.

[IpakTuueckoe 3anarue Ne 19. [IpeobpazoBanue norapupMuyecKux BoIpaKeHUN

[Tpaktuyeckoe 3anstue Ne 20. Jlorapupmuueckas pyHkuus, ee cBoicTBa U rpaduk. Jlorapudmer B
MIPUPOJIE U TEXHUKE

NINININ

ITpakTruyeckoe 3anstue Ne 21-22. Pemenue gorapupMuuecKux ypaBHEHHUH.




[Tpaktrueckoe 3anstue Ne 23-24, Perenue torapu)MUIECKUX HEPABEHCTB.

IIpakTuueckoe 3ansatue Ne 25. KontposbHas padota Ne 4

N

Paznen S OcHOBBI TPUTOHOMETPUM

Jlexuust Ne 5. OcHOBHBIE OHSITHSI TPUTOHOMETPUH

[TpakTrueckoe 3anstue Ne 26. PagnaH, OCHOBHBIE TOXK/IECTBA.

IIpakTuueckoe 3ansatue Ne 27. @opMyJibl CI0KEHHUS U IBOHOIO apryMEHTa.

[Tpaktryeckoe 3anstue Ne 28. @opmysbl HOJOBUHHOTO apryMEHTA.

[Tpaktrueckoe 3ansTue Ne 29. ®opmyIibl TpUBEACHUS.

[Tpaktuyeckoe 3anstue Ne 30. [IpeobpazoBaHre CymMMBbl B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY.

[Ipaktuueckoe 3ansarue Ne 31. [IpeobpazoBanue TpPUrOHOMETPUUYECKUX BhIpakeHUI. Onrcanue
MIPOU3BOICTBEHHBIX POIIECCOB C TTOMOIIBIO TpapUKOB PYHKITHIA

NININININININ

[Tpaxtrueckoe 3anstue Ne 32, KonrtposapHas paborta Ne 5

Jlexuus Ne 6. TpuroHoMeTprueckue ypaBHEHUSI.

[TpakTryeckoe 3anstue Ne 33. Penienne npocTeHIMX TPUTOHOMETPHUYECKIX YPaBHEHUH

[Tpaktrueckoe 3ansatre Ne 34. TpuronomeTpudecKie ypaBHEHHs, CBOASIINECS K alnreOpandecKuM.
OAHOPOHBIE YPAaBHEHUSI.

NN NN

HpaKTI/I‘leCKOC 3ansaTue Ne 35. MeToapl 3aMEHbI HEU3BECTHOI'O U Pas3JIOKCHUA Ha MHOXXUTCIIN.

ITpakTryeckoe 3anstue Ne 36. PenieHne TpUroHOMETPUYECKUX YPaBHEHHIA.

HpaKTI/I‘leCKOC 3ansaTre Ne 37. Pemenue HpOCTCfIHIHX TPUTOHOMCTPUYICCKHUX HCPABCHCTB.

ITpaktuueckoe 3anstue Ne 38. KontposbHas padbora Ne 6

NININN

Pa3nes 6 KoopanHaTtel H BEKTOpPHI B

MPOCTPAHCTBE

-

0

Jlexmus Ne 7. KOOp)II/IHaTBI 1 BCKTOPLI B IPOCTPAHCTBC

[Tpaxtrueckoe 3anstue Ne 39. Meton KoopIMHAT B TPOCTPAHCTBE

ITpaktuueckoe 3anarue Ne 40. JIunelinple NeHCTBUS HaJl BEKTOPAMHU

[Tpaktrueckoe 3anstue Ne 41, TlpumeHeHne CKaIIpHOTO MPOU3BEACHUS K PEIICHHIO 3a]1a4

ITpakTruyeckoe 3anstue Ne 42. Penenue 3a1ay.

NININININ

Pazjen 7 DiieMeHTHl KOMOMHATOPUKH, TEOPUM BEPOATHOCTEH, MATEMATHYECKOH CTATUCTUKHU

[

4

Jlexumst Ne 8. KomOunaTopuka

ITpakTryeckoe 3anstue Ne 43. Penenue 3a1a4 KOMOMHATOPUKHU

Jlexnusa No 9. DyieMeHTBI TEOpUH BEPOSITHOCTEN

ITpakTruyeckoe 3ansatue Ne 44, Boruncienue BepositTHocTed. CitydaiiHble BETUUMHBI U 3aKOH OOJIBIINX
qHCe.

NININ|N

Jlexumst Ne 10. Cratuctuka. [IpencraBienne yncioBbIX JaHHBIX




[Tpaktrueckoe 3anstue Ne 45, Permenue 3aqad.

N

IIpakTnueckoe 3anarue Ne 46. 3aueTHoe 3aHATHE

Bcero jekunoHHbIX 3aHATHII 32 1 cemecTp

20

Bcero NMPAKTHYCCKUX 3aHATHIi 3a 1 ceMeCcTp

92

Bcero 3a 1 cemecTp

112

Pasnen 8 I'eomerpus

IIpakTnueckoe 3ansatue Ne 47. Penienue 3a1a4 Ha TpeyrobHUKU. PenieHue 3a1a4y Ha YeThIPEX YT OIbHUKHY.

Jlexmusa No 11. Axcuomsl crepeomerpui. [lapanieibHOCTh B IPOCTPaHCTBE

[IpaxTuueckoe 3ansatue Ne 48. Akcromsl ctepeomeTpun. [lapamieabHOCTh MPSAMBIX, MPSIMON U IUNIOCKOCTH,
HapajieNIbHOCTh INIOCKOCTEH

NINN

Jlexuus Ne 12. IleprieH iuKyIsspHOCTD B IPOCTPAHCTBE.

ITpaktuueckoe 3anarue Ne 49. [leprneHIuKyIIpHOCTD NPSMBIX, PSIMOM U MIOCKOCTH.

[Tpaktrueckoe 3ansitue Ne 50. [leprnieHIUKYIIPHOCTD TUIOCKOCTEH. YTOJ MEXAY IIIOCKOCTIMU

[Ipaktuueckoe 3anarue Ne 51 [lepnennukynsip u HakIoOHHBIE. Teopema 0 TPEX MepreHANKYIIPax

NN NN

[TpakTnueckoe 3ansatue Ne 52. M300pakeHrne MPOCTPAHCTBEHHBIX (DUTYP HA MIIOCKOCTH.

ITpaktuueckoe 3ansatue Ne 53. [loctpoenue ceueHnii MHOTOTPAHHUKOB.

ITpaktudeckoe 3ansarue Ne 54. Konrponbaas padorta Ne 7

NINN

Pa3nes 9. MHOrOrpaHHUKH H KPYIJI

bI¢ TEJ1a

N

Jlexuust Ne 13. MHOrOrpaHHUKH.

[Ipaxtrueckoe 3anstue Ne 55. [Ipusma

ITpakTruyeckoe 3anstue Ne 56. [Tapamienenunesn u kyo

ITpaktruyeckoe 3anstue Ne 57-58. ITupamua

[IpakTnueckoe 3anarue Ne 59. Vceuennas nupamuja

[Ipaktnueckoe 3anstue Ne 60. Pemenue 3anau

[Tpaktrueckoe 3anstue Ne 61. Perenue 3a1a4 ¢ NpakTHUYECKUM COJIEpKAHUEM

Jleknua Ne 14. Tena Bpamienus.

ITpakTnueckoe 3ansatue Ne 62. [lununp.

[IpaxkTnueckoe 3anstue Ne 63. Konyc

ITpakTnueckoe 3ansatue Ne 64. YV ceueHHBIN KOHYC

[Ipaxktrueckoe 3anstue Ne 65. [lap

HpaKTI/I‘-ICCKOC 3aHsaTue Ne 66. Pemrenue 3ala4 C NPAKTUYCCKUM COACPIKAHUCM.

NININININININDININIEIN DN NDW




[IpakTrueckoe 3anstue Ne 67. Pemienue 3agau

[Tpaktuueckoe 3ansitue Ne 68. Kontposibpnas padora Ne 8

Pazgen 10. Hauana MmaTeMaTH4ecko

ro aHaJim3a

Jlexums Ne 15. Tlpenenst QyHKIMA.

[Tpaktrueckoe 3anstue Ne 69-70. BeranciieHus npeaenon

Jlexums Ne 16. HerpepriBHOCTB (yHKIMU. Touku paspeiBa GyHKIUN

Jlexumst Ne 17. IlpousBoaHas GyHKIMH

[IpakTrueckoe 3ausatue Ne 71. MexaHM4YECKHI M1 T€OMETPUYECKUI CMBICI IPOU3BOTHOM

[Tpaktruyeckoe 3anstue Ne 72. @opmynsl auddepeHunpoBanus

ITpaktuueckoe 3ansarue Ne 73. [IpousBogHas npou3BeeHUs

[IpakTuueckoe 3anarue Ne 74. [Ipon3BoHas OTHOIIEHUS

ITpaktuueckoe 3ansarue Ne 75-76. [IponsBoanast cnoxxHoit pyHKIMM

[IpakTrueckoe 3anstue Ne 77. [I[pumeHeHne npou3BOIHON K BEIYMCIICHUIO MPEICIIOB

[TpakTyeckoe 3anstue Ne 78. YpaBHeHHE KacaTeNbHON U IPUMEHEHNE IPOU3BOIHON B pr3HKe

[TpakTuueckoe 3ansarue Ne 79. Beruncnenue npousBoasbix. CaMoctosiTenbHas paboTa.

[Tpaktryeckoe 3anstue Ne 80. MOHOTOHHOCTB M SKCTPEMYMBI (DYHKITHH

ITpaktnueckoe 3anarue Ne §1. Haubonbiiee 1 HauMeHblee 3HaueHne QYHKIIUU HAa OTPE3Ke

[Tpaktrueckoe 3ansitue Ne 82 lccnenoBanne QyHKIIMK ¢ TOMOIIBIO MPOU3BOIHON

ITpakTryeckoe 3anstue Ne 83. MccnenoBanue pyHKIUN U NOCTpOSHHUE TpaHKOB

ITpakTuueckoe 3anarue Ne 84-85. Pemenue 3anau

[Tpaktrueckoe 3anstue Ne 86. KontpoiapHas padora Ne 9

N#NNNNNNN#NNNNNN#N%NN

Pa3ned 11. UnTerpaJ u ero npuMeHeHue

w
(e}

Jlexuus Ne 18. ITonsiTue nepBooOpa3HOM, HEONPEEIEHHbIN HHTErpajl

ITpakTryeckoe 3anstue Ne 87. [leppooOpa3Has U HeonpeAEIeHHbIN HHTErpal.

[Tpaktrueckoe 3anstue Ne 88. HaxoxaeHue HeonpeeIeHHBIX HHTErPaIoB

[Tpaktrueckoe 3anstue Ne 89. Meto moIcTaHOBKU B HEOTPEIETICHHOM HHTETpaie

Jlexuus Ne 19. OnpeneneHHblil HHTErpal U €ro IpUMEHEHNE

[Tpaktrueckoe 3anstue Ne 90. Berancnenue onpenenennoro unaterpaia. opmyna Herotona-Jleiionuna.

HpaKTI/I‘-ICCKOC 3aHsaTue Ne 91, HpI/IMCHCHI/IC HHTCrpajia K BBIYUCICHHUIO (1)I/I3I/IquKI/IX BCJIMYHH.

[Tpaktrueckoe 3anstue Ne 92. Berancnenue miomaseit Guryp ¢ moMOIIbI0 ONMPEASIICHHOT0 HHTETpaa.

ITpaktryeckoe 3austue Ne 93. Boruncienne o0beMoB.

[Ipaktuueckoe 3anstue Ne 94. Pemenue 3agau

[Tpaktrueckoe 3anstue Ne 95. Kontponsnas padbora Ne 10

NININININININININININ




Jlexumst Ne 20. [ToBropeHue (ypaBHEHHUs, HEPABEHCTBA, CUCTEMBbI ) 2
ITpaktuyeckoe 3anstue Ne 96-97. Ilosropenue. YpaBuenus. HepaBencrsa. Cuctemsl. 4
[IpakTuueckoe 3ansitue Ne 98. IloBropenue. I'eomeTpusi. 2
[Tpaktuueckoe 3anstue Ne 99. Tlosropenue. @yukiuu. [Ipoussoanas. Murerpan. 2
[Tpaktrueckoe 3anstue Ne 100-101. Pemenue 3amay kK sk3aMeHy 4
[Tpaktuyeckoe 3anstue Ne 102. O6o0miaromniee 3aHiTHE 2
Bcero JiekiIMOHHBIX 3aHATHIA 32 2 cemecTp | 20
Bcero npakruyeckux 3aHsaTuii 3a 2 cemectp | 112
IIpomexyTouHas arrectanus | 18
Bcero 3aroa | 262




3 YCJIOBUSA PEAJIM3AIIMA PABOYEN ITPOT'PAMMBI YYEBHOI'O
IHPEIMETA

3.1 TpeboBanussi K MHHUMAJIBHOMY  MAaTEePUHAIbHO-TEXHUYECKOMY
o0ecrneuyeHHnIo

Peanu3anmst paboueili mporpaMmbl  y9eOHOTO TIpeaAMeTa TpeOyeT HaIHIUs
y4eOHOro KabMHeTa MaTEMAaTHUKHU.

O6opynoBanne yueOHOTO KaOUHETA:

- pabouee MecTo mperoaaBaTers;

- paboune MecTa 1o KOJMYECTBY 00yUJarOIINXCS;

- HarJIAIHBIC TTOCOOUS (TIJIaKaThl, TAOJUIIBI, YePTEKHBIC HHCTPYMEHTHI, TOPTPETHI
YYEHBIX U T.11.);

- IacTIOPT KaOMHETAa;

- OubroTeuHbIN HOH/I.

3.2 UupopmanuoHHOe oOecredeHne peaTu3auy NporpaMmmMbl

Jns  peanuzanuu  OporpaMmbl  OMOMMOTEUHBI  (OoHI  0Opa3oBaTEILHOM
OpraHu3allMd UMEET TMeYaTHbIE U AJIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIMOHHBIC
pecypchl IS HCHOJB30BaHUS B 00pa3oBaTesbHOM mporecce. CHHCOK U3TaHUMN
npeacraBien B MHdopManmoHHOM oOecrieueHurd 00pa30BaTENbHOW MPOTPAMMBbI
(mpumtoskenre 9) Kk mporpaMMe MOJArOTOBKH CIIEITUAIMCTOB CPEIHETO 3BCHA.



4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

IHPEIMETA

KOHTpOJII) " OIICHKA PE3YyJIbTATOB OCBOCHUA yqe6Horo mpeaMeTa OCYmCCTBILICTCA

IMPCIIoAaBaTCJICM B IMPOLCCCC IMPOBCACHUA IPAKTHYCCKHUX SaHHTHﬁ,

YCTHBIX OIIPOCOB,

BBIITOJIHCHUA JOMAIIHUX 3aﬂaHHﬁ, KOHTPOJIBHBIX pa60T, TCCTUPOBAHU.

TpeOoBaHusi kK MpeIMeTHBIM pe3yJbTaTaM 00y4eHUs!

THunel oLeHOYHBIX
MEPONPUATHI

Bnamenne MerogamMu — JOKa3aTENbCTB, aIrOPUTMAMH  pELICHHUs  3a/a4;yMEHHE
(GbopMynHpOBaTE W ONEPHPOBATH IOHATHSAMH: OIPEIEICHHE, aKCHOMa, TeopeMa,
CIIC/ICTBHE, CBOMCTBO, NPH3HAK, IOKA3aTENbCTBO, PABHOCWIBHBIE (OPMYIHPOBKH;
OPUMEHATh UX; YyMeHue (OpMyIHpPOBaTb OOpaTHOE H  MPOTHBOIMOJIOKHOE
YTBEP)KICHUE, TPUBOJAUTH MPHUMEPHl M KOHTPIPUMEPHI, HCHONb30BaTh METO]
MaTeMaTHYeCKOH MHIYKIHHU; IPOBOJNTH JOKA3aTeIbHbIE PACCYKICHUS MPU PEIICHUH
3a7a4, OICHHBATh JIOTHYECKYIO NPABMIIBHOCTH PACCYKACHHH; yMEHHE ONEpUpOBaThH
MOHSATHSAMHU: MHOXECTBO, IOJAMHOXECTBO, OMNEpalyd HaJ MHOXXECTBAMH; yMEHHUE
UCIIONIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ~ammapar [Uisi OIHMCAHUS  PealbHBIX
IPOLIECCOB M SIBIICHWH W NpPU PELICHHH 3a1ad, B TOM YHCIE M3 APYTUX Y4eOHBIX
NpPEMETOB; YMEHHUE ONEPUPOBATh MOHATHSIMHU: Tpad, CBA3HBIN rpad, IepeBo, IMKI,
rpa¢ Ha MJIOCKOCTH; yMEHHE 33aBaTh U OMHCHIBATH Irpadbl pa3IMYHBIMK CIIOCOOAMHU;
WICTIOJIH30BaTh Ipadbl IPH PEIICHUN 3a1a4

TectupoBanue
YcTHBIM onpoc
MaremaTHyecKuit
JUKTaHT
IIpencrasnenue
pE3yIBTaTOB
MIPAKTHIECKUX paboT
Konrtponbhas pabora
Beinonnenue 3ananuit
MPOMEXKYTOYHOMN
aTrTeCcTaluu

YMeHue omnepupoBaTh MOHATHSAMH: HATypaJbHOE YHUCIO, IEJI0€ YHCIIO, CTEHEeHb C
[EJIbIM TIOKa3aTelieM, KOpEHb HaTypalbHOM CTENEHH, CTENEeHb C PallOHAIBHBIM
MOKa3aTeNieM, CTeNeHb C JCHCTBUTENBHBIM ITOKa3aTeeM, JIOTapu(M dYHUCla, CHHYC,
KOCHHYC M TaHTE€HC NPOU3BOJIHHOTO YHCIA, OCTATOK MO MOIYIIO, palMOHaJbHOE
YHUCIIO, UPPALMOHATHFHOE YHCIIO, MHOXKECTBA HATYpalbHBIX, IEIBIX, PAIlHOHAIBHBIX,
JIEACTBUTEIBHBIX YHCEN; YMEHHE HCIOJIB30BaTh MPU3HAKKU JEIMMOCTH, HAUMEHBIINN
oOIMii nenuTens U HaUMEHbIee o0IIee KpaTHOe, alropuT™M EBKIWIa Mpw perieHnn
3a/1a4; 3HAKOMCTBO C Pa3IUYHBIMU MMO3UIIMOHHBIMH CHUCTEMaMHU CUHCIICHUS;, YMCHUE
BBITIOJIHATH BBIYHCIICHUE 3HAYCHUN M MPeoOpa30BaHUs BHIPAKECHUN CO CTEMEHSMH U

TectupoBanue
VYeTHBI onpoc
Marematnueckuit
JUKTAHT
IIpencraBnenue
pe3yJIbTaToB
MIPaKTHIECKUX paboT
KonrponbHas pabora
Brimonnenne 3aganui

norapudmamu, mnpeoOpa3oBaHHS IPOOHO-PALMOHAIBHBIX  BBIPAKEHUI; YMEHHE | HPOMEXYTOYHOM
ONEepUpOBaTh IMOHATHAMHM: IOCIEAOBATENBLHOCTh, apU(METHUEcKasi Mporpeccusi, | arrecTaluu
reoMeTpuuecKasi mporpeccusi, 0ECKOHEUHO yOBIBaIOIIAsl TE€OMETPUIECKasl MPOrPECCHs;

YMEHHE 3a/laBaTh IOCJIEOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX

¢dbopMyrn; yMeHHE ONEpHUpOBATH IMOHATHSIMH: KOMIUIEKCHOE YHCIO, COMNpPSDKEHHBIC

KOMITJIEKCHBIE 4YHCJa, MOIYJIb W apryMEHT KOMIUIEKCHOTO 4YHcia, (GopMa 3amucH

KOMITJIEKCHBIX 4HceNl (reoMeTpuyeckas, TPUTOHOMETpUYeckas M anreOpandeckas);

yMETh NPOMU3BOAMUTH apupMeTHdyecKue MAEeHCTBHA C KOMIUIGKCHBIMHU YHCJIaMU;

NPUBOJUTH MIPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YMCENl; OIEPUPOBATH MOHITUSMHU:

MaTpuna 2 X 2 mw 3 X 3, ompeaenuTeNb MaTpHUIbl, T€OMETPUYECKHH CMBICIT

OTIpEJICJINTENS

YMenue OIIepUpPOBaTh MOHATHSAMU: panoHaIbHbIE, uppauroHaibHble, | TectupoBanue
MoKa3aTeNnbHbIe, CTeTeHHbIE, JToTapu(MMUIECKUE, TPUTOHOMETPHUYECKHE YpaBHEHHS U | Y CTHBIN onpoc
HEPAaBEHCTBA, HWX CHCTEMBI; YMEHHE OIEPUpPOBaTh MOHATHAMH: TOXIECTBO, | MaTemaTHuecKuit
TOKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypPaBHEHUH W | AMKTAHT
HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUH, HEPAaBEHCTB M CHCTeM; yMmMeHHe pemats | [IpencraBienue
YpaBHEHUS, HEPABEHCTBA W CHCTEMBI C TIOMOIIBIO DPA3IWYHBIX MPHEMOB; pEIaTh | pe3yIbTaTOB

YPAaBHEHUS, HEPABEHCTBA M CUCTEMBl C I[ApaMETPOM; IPUMEHATb  YpPaBHEHHS,
HEPAaBEHCTBA, MX CHUCTEMbl IS PELICHUS MATeMAaTHUYECKHX 3aJa4 U 3a4ad U3
pa3IMYHBIX 00JIACTEN HAYKU U PeaTbHOM KU3HU

MPAKTHYECKUX paboT

KonTponbHas pabora
Brimoninenne 3aganui
IIPOMEKYTOUHOMN
aTTecTaluu




YMeHue ornepupoBarh MOHITHAMU: (DYHKIUS, YETHOCTh (DYHKIIUH, TEPUOTUIHOCTD
(yHKIINHU, OTPAaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTD (YHKIIMH, SKCTpEeMyM (QYHKIIHH,
HauOonplIee W HaWMEHbIIee 3HadYeHus (YHKIMH Ha TMPOMEXYTKE, HEMpepbIBHAS
(hyHKIMSA, acCUMITOTHI Tpaduka (QyHKIUYU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIHH,
TEOMETPUUSCKMA ®W  (PU3WYSCKUA  CMBICT  NPOM3BOAHOW,  IMepBooOpasHas,
oTIpeIeTIeHHBIN MHTETpal, YMEHHE HaXOTUTh aCHMIITOTHI rpaduka (yHKINW; YMEHUE
BBIYMCIISITh TIPOU3BOIHBIC CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UIMH ()yHKITHIA,
HaXOJWTh YpaBHCHUE KacaTelbHOW K rpaduky (QyHKIUU; yMEHUE HaXOIUTh
MIPOU3BOHEBIE JJIEMEHTAPHBIX (DYHKIHUNA; YMEHHE HCIOJIB30BaTh IMPOU3BOJHYIO IS
UCCJICJIOBaHUS (PYHKIIMHA, HAXOUTh HAUOOJBIIUEC U HAUMEHBIIINE 3HAYCHUS (PYHKIIUN;
CTPOUTHh TpaUKH MHOTOWICHOB C HCIIOJNB30BAHUEM alliapara MaTeMaTH4eCKOTrO
aHa/IM3a; TPUMEHSITh NPOW3BOMHYIO IS HAXOXICHUS HAWIYYIIero pemieHus B
MPUKIIATHBIX, B TOM YHCJIE€ COLUAIBHO-DKOHOMHYECKHX M (DU3WUYECKHX 3aJadax;
HAXOJMTH IUIOMAAA U 00bEMbI (UTYpP C TIOMOIIBI0 MHTErpasia; MPUBOIUTH MPUMEPHI
MaTeMaTHYECKOTO MOJICIIMPOBAHNS C TIOMOIIEI0 AU(depeHITNATFHBIX YPaBHEHUN

TectupoBanue
YcTHBIM onpoc
MaremaTHuecKui
JUKTaHT
IIpencraBnenue
pE3yIBTaTOB
NPaKTHYECKUX PadoT
Konrtponbnas pabora
BeinonHenne 3ananuit
IIPOMEKYTOUHOU
aTTecTaluu

YMenue omepupoBarh MOHATHSIMH: Tpapuk (GyHKIUH, oOpaTHas GyHKIHS,
KoMIo3ulusa (QyHKIMH, JnHeHas (yHKUuUs, KBaapaTuiHas (QyHKUUS, palroHaIbHas
¢byHKUIMs, creneHHas ~(QYHKOHMA, TpUTOHOMETpHYeckne (QYHKUIUH, OoOpaTHbIE
TPUrOHOMETpUUECKUE (YHKIMHM, MOKa3aTenbHas u Jorapupmuueckas (yHKLIUY;
YMEHHE CTPOUTHh TpadUKd HU3YYCHHBIX (YHKLUUH, BBIIOJHATH NPeoOpa3oBaHUs
rpa¢ukoB (GYHKUUH, MCHONB30BaTh TpadUKH Ui HM3YYEHHs MPOIECCOB U
3aBUCHMOCTEH, MPH PEIICHWH 3aJad M3 JIPYruX YYeOHBIX TPEIAMETOB W 3a/a4 U3
peanbHON JKM3HM; BbIpaXaTh (OpPMyJIaMH 3aBHCHMOCTH MEXAY BeJIHYHMHAMU;
WCIIOJIb30BaTh CBOICTBA M rpaduku GYHKIWH AT pelleHus] ypaBHEHHI, HEPABEHCTB U
3ajjady ¢ TapaMeTpamH; H300paxkaTb Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA
pelieHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM

TectupoBanue
YcTHBIN onpoc
Maremaruueckuit
JUKTAHT
IIpencraBnenue
pe3yJIbTaToB
NPaKTHIECKUX PadoT
KonTponbnas pabora
Brimonnenune 3aganui
IIPOMEKYTOUHOU
aTTecTaluu

YMeHue peraTh TEKCTOBbIE 3aJjaul Pa3HbIX TUIIOB (B TOM YHCIIE€ HA MPOLEHTHI, JOIH U
YacTH, Ha JABIXKEHHE, Pa0dOTy, CTOMMOCTh TOBApOB M YCIYr, HAJOTH, 3a/la4ud W3
o0iacTy ynpaBiieHHUs JTUYHBIMA U CEMEHHBIMU (PMHAHCAMU); COCTABIIATH BBHIPAKEHUS,
YpaBHEHUsS, HEPABEHCTBA M HX CHCTEMBI IO YCJIOBHIO 33Jadd, HCCIEN0BATh
NOJy4YeHHOE peUICHHe M OLEHHWBATh NPaBIONOAOOHOCTh pPE3YNbTaTOB; YMEHUE
MOJICIINPOBAaTh PEAIIBHBIE CUTYallUM HA SI3bIKE MATEMAaTUKHU; COCTABIIATH BBIPAXKCHUS,
YpaBHEHUS, HEpPABEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 3aJadd, HCCIEN0BaTh
MOCTPOCHHBIE MOJEIH C HCIOJb30BAaHHEM ammapara ajireOpbl, MHTEPIPETHPOBATH
MIOJIY4EHHBIN PE3yJIbTaT

TectupoBanue
VYeTHBI onpoc
MaremaTtnueckuii
JUKTaHT
IIpencrasnenue
pe3yabTaToOB
NPaKTHYECKUX PadboT
Konrtponbhas pabora
Brimonnenune 3aganui
IIPOMEKYTOUHOMN
aTTecTaluu

YMeHre onepupoBaTh MOHATUSIMU: CpeaHee apudMeTHIecKoe, MeinaHa, HauboJbIIee
Y HauMeHbIllee 3HAUeHUs, pa3Max, AMCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE YHCIIOBOTO
HaOopa; yMeHHE W3BIIEKaTh, MHTEPIPETUPOBATh MH(OPMAIHIO, NPEACTABICHHYIO B
Tabnuuax, Ha Auarpammax, rpadukax, OTpa)karollylo CBOWCTBA PeabHBIX IPOLIECCOB
W SBJICHUH; MPEACTaBIsATh HHQPOPMALMIO C TOMOIIBI0 TaOIWI W JUarpamw;
WCCIIEIOBATh CTATUCTUYECKUE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM Tpaduyeckux
METOI0B M DJJEKTPOHHBIX CPEACTB;, TIpauyeckd HCCIE0BaTb COBMECTHBIC
HaAOJIOIEHHSI ¢ TOMOIIIBIO TUarpaMM paccerBaHus U JTUHEHHON perpeccun

TectupoBanue
VYeTHBI onpoc
Maremaruueckuii
JUKTAHT
IIpencraBnenue
pe3yJIbTaToB
NPaKTHYECKUX PadboT
KonrtponbHas pabora
Brimonnenne 3aganui

MPOMEKYTOUHOM

aTTecTaluu
YMeHue omepupoBaTh NOHATHUSAMH: CIYYallHBI ONBIT W CiydailHoe coObiTHe, | TectupoBanue
BEPOSITHOCTh ~ CIy4allHOro  COOBITHS, YMEHHE BBIYHCIATH  BEPOSTHOCTH € | YCTHBIN omnpoc
UCIIOJIb30BaHUEM TpauuecKMX METOAOB; NPUMEHATH (OpMYJBl CIOXKEHHs | | MaTeMaTu4ecKuil
YMHOXEHHSI BEpOSITHOCTEH, (OpMyNy MOJHOH BEpPOSTHOCTH, (QopMmyly bepHymw, | AMKTaHT
KOMOWHATOpHBIE (GakThl ¥ (OPMYIBI; OIIEHUBATH BEPOSITHOCTH peallbHBbIX coObITHH; |[IpencraBneHue
YMEHHME  ONEpUPOBAaTh  TMOHATUSAMH:  CllydaliHas  BEJIWYMHA, paclpeieleHHe | pe3ysIbTaToB

BEPOATHOCTEH, MaTEMaTHYECKOE OXHUJIAHUE, TUCIEPCUS] U CTaHJApTHOE OTKJIOHEHHE
CIlydailHOM BeNMYMHBI, (YHKIUM paclpeielieHus ¥ IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPEICICHUM; YMEHHE HCIIOIb30BaTh CBOMCTBA

MIPAKTHIECKUX paboT
Konrtponbhas pabora
Brimoninenne 3aganui




U3YYCHHBIX pacHpeleieHUul AJig peuieHusl 3aaad; 3HAKOMCTBO C TOHSTHUSMHU: 3aKOH
OOJBIIMX YHUCEI, METOABI BRIOOPOYHBIX HCCIEIOBAHUI, YMEHHE MPUBOIUTH MIPHMEPHI
MPOSBIICHUS 3aKOHA OOJBIINX YHCeNT B TPUPOJHBIX W OOIIECTBEHHBIX SBICHUSIX;
YMEHHE OIEPUPOBATh MOHATUSAMU: COUYETAHHME, TEPECTAHOBKA, YHCIO COYCTAHUM,
YHCIIO TIEPECTaHOBOK; OnHOM HBI0TOHA; yMEHHE TPUMEHITh KOMOMHATOPHBIE (DAaKTHI H
paccyKIeHus Uil pemieHus 3anad; OICHWBATh BEPOSTHOCTH PEabHBIX COOBITHIA;
COCTaBJISITh BEPOSATHOCTHYIO MOJICNIb U HHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yIbTaT

MIPOMEXYTOUHOU
aTTecTaluu

YMeHue omnepupoBaTh NOHATHSAMM: TOYKA, HpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIUYHMHA yTia, INIOCKUN YroJl, ABYTPaHHBIA yroJ, TPEXIPAHHBINA YIroJl,
CKPELIMBAIOLINECS TPSIMbIE, MapayIeAbHOCTh M NEPHEHIUKYISIPHOCTh MPSAMBIX U
TUIOCKOCTEH, YIOJl MEXY MPSIMBIMH, YTOJI MEXKAY IPAMOI U MIIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PAacCTOSIHME OT TOYKH A0 IUIOCKOCTH, PAacCTOSIHHE MEXIY IHpPSIMBIMHU,
paccTosHUE MEXAY IUIOCKOCTAMH; YMEHHE HCIIONb30BaTh IPU PELICHWH 3aaad
n3y4yeHHble (aKThl M TEOPEMBI IUIAHUMETPHH; YMEHHE OLICHHBATh pa3Mepbl 00HEKTOB
OKPY’KaIOILEro MUPa; CTPOUTH MaTEMaTHYECKHE MOJETH C IIOMOIIBI0 TEOMETPUUYECKUX
HNOHATHH ¥ BEJIMYHH, PEIIaTh CBA3aHHBIE C HUMH [IPAKTHYECKUE 3aJa4u

TectupoBanue
YcTHBIM onpoc
Marematnueckui
JUKTaHT
IIpencraBnenue
pE3yIBTaTOB
NPaKTHYECKUX PadboT
Konrtponbnas pabora
Brinmonnenue 3anaHuil

MPOMEKYTOUHOMN

aTTeCTaluu
YMeHue onepupoBaTh NOHATHAMU: TUIOLIAlb QUTYPBI, 00beM (DUTYpBI, MHOTOTpaHHUK, | TecTupoBanue
NPaBUIBHBIH MHOTOTPAHHHUK, CEYEHHWE MHOTOTpaHHMKA, KyO, mapauienenunen, | YCcTHbIH onpoc
npu3Ma, nupamMuaa, GUrypa u MoBepxXHOCTh BpallleHUs, IIMIMHAP, KOHYC, ap, chepa, | MatemaTrueckui
wiomaab cdepsl, MUIOMAAb MOBEPXHOCTH MUPAaMUABL, MPHU3MbI, KOHYCa, HMJIMHAPA, | IMKTaHT
00beM KyOa, MpsIMOYTONBHOTO MNapaijiesienuiena, MUpaMuAabl, MPU3Mbl, HUIMHAPA, |IIpencraBnenue
KOHYCa, I1apa, pa3BepTKa IOBEPXHOCTH, CEYECHHUs KOHYca U LIMIMHIPA, NapajUieJbHbIe | pe3yIbTaToB

OCH WJIM OCHOBaHMIO, CEUCHHE Iapa, IUIOCKOCTh, Kacaromasics chepbl, MIITHHIPA,
KOHyCa; yMEHHE CTPOUTHh CEUeHHE MHOTOrpaHHHKa, H300pakaTb MHOIOI'PaHHHUKH,
¢urypel M TMOBEpXHOCTU BpAILICHHS, HX CEYCHUS, B TOM 4YHCIE C IIOMOLIBIO
9NIEKTPOHHBIX CPE/ACTB; YMEHHE TPUMEHSTh CBOMCTBA TEOMETPUYECKUX (QUryp,
CaMOCTOSITETIbHO  (DOPMYJIMPOBATh OIpEACNCHHS H3Yy4aeMbIX (Uryp, BBIIBHUTaTh
TUIIOTE3bl O CBOMCTBAaX W MPHU3HAKAX T'€OMETPHUYECKHX (PUryp, 0OOCHOBBIBATH HIIU
OMpOBEpraTh HWX; YMEHHE TMPOBOJIUTH KIacCHPUKAIUIO (QUTYp IO pa3IHIHBIM
NPU3HAKAM, BBIOJHSATh HEOOXOJUMBIE JOMOJTHUTENLHBIE IOCTPOCHHS

NPaKTUIECKUX PadoT

KonTponbnas pabora
Beinonnenune 3ananuit
IIPOMEKYTOUHON
aTrTeCcTaluu

YMeHne omnepupoBaTh TOHITHUSMH: JBW)KEHHE B TIPOCTPAHCTBE, MapajliebHBINA
HEePeHOC, CHMMETPHSl Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE
noo0wust, mo00HbIe PUTYPHI; YMEHUE PacllO3HABATH PaBHBIC U MOJOOHBIE (DUTYPHI, B
TOM 4HCJIE B TPHUPOJE, UCKYCCTBE, APXHTEKTYype; HCIOJIb30BaTh T'€OMETPUYECKUE
OTHOILICHHMS TIPH PELICHUH 33/1a4; HAXOUTh T€OMETPUIECKHE BEIMUUHBI (JJIMHA, YTOJ,
IUIOIA/Ib, 00BEM) NP PELICHUH 337a4 U3 JPYTHX YUeOHBIX MPEJAMETOB U U3 PEaIbHOM
JKU3HHM, yYMEHHE BBIYHCIISATH TEOMETPUYECKHE BEJIMYMHBI (JIJIMHA, Yrodl, IUIOMIAJb,
00beM, IUIONMAb NOBEPXHOCTH), HCIONIB3YS M3yYeHHBIE (POPMYJIBI U METOJBI, B TOM
YHCle: TUIOMIA/Ab TTOBEPXHOCTH IMUPAMHIBI, NMPU3MBI, KOHyCa, HWIMHIPA, IUIOLIA]b
chepbl; 00beM KyOa, NPSIMOYIOJBHOIO TMapajieyieluieia, MUPaMHIbl, MPU3MBI,
IIJTMH]IPA, KOHYCA, I1apa; YMEHUE HAXOIUTh OTHOIIIEHHE 00bEMOB IOJIOOHBIX QHUTYD

TectupoBanue
VYceTHsIl onpoc
MareMaTH9IeCKUi
JMKTAHT
IIpencraBnenue
pe3yabTaTOB
NPaKTHIECKUX PadoOT
KonTponbnas pabora
Brinonaenue 3agaHui
IIPOMEKYTOUHON
aTTecTalnuu

YMeHue omnepupoBarh MOHATHAMH: INPSMOYTOJIbHAs CHUCTEMAa KOOPAMHAT, BEKTOD,
KOOPJAMHATHI TOYKHU, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA
Ha 4YUCIIO, Pa3lIoXKEHHE BEKTOpa MO 0a3ucy, CKalIApHOE NPOU3BEICHUE, BEKTOPHOE
IIPOU3BEACHUE, YIOJl MEXIY BEKTOPAMH; YMEHUE HCIOJIb30BaTh BEKTOPHBIA U
KOOPIMHATHBIA METOJ [UIsl PELICHUS] TeOMETPUIECKUX 3a/1a4 U 3a7ad APYTruX y4yeOHBIX
IIPEAMETOB

TectupoBanue
VYceTHbIl onpoc
MaremaTtnueckuii
JTUKTAHT
[Ipencrasnenue
pe3yNbTaToB
MPaKTHYECKUX padoT
Konrponbnas pabora
Brimonxenue 3amaHui
IIPOMEKYTOUHOM
aTTecTalluu




YMeHune BbIOMpaTh TONXOAALUIMA METOH [UId pelIeHUs 3afayd; I[OHUMaHue
3HaYMMOCTH MAaTeMaTHKH B M3YYEHHHM IPUPOAHBIX M OOILIECTBEHHBIX IPOLECCOB U
ABJICHNUH; YMEHUE pacllO3HaBaTh IPOSBIECHUE 3aKOHOB MaTeMaTHKH B MCKYCCTBE,
YMEHHE NPUBOJAUTH NMPUMEPHl MAaTEMATHUYECKUX OTKPBITHI POCCHUIICKOW M MHPOBOH
MaTeMaTU4YeCKON HAyK1

TectupoBanue
YcTHBIM onpoc
MaremaTHuecKui
JUKTaHT
IIpencraBnenue
pE3yIBTaTOB
NPaKTHYECKUX PadoT
Konrtponbnas pabora
BeinonHenne 3ananuit
IIPOMEKYTOUHOU
aTTecTaluu




		2025-10-14T12:33:10+0300
	Степанов Дмитрий Виталиевич




