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1. OB1as XapakTepuCTHKa paboyelt porpaMMel Y4eGHOTO IpeAMETa

1.1. Mecto y4eGHOrO NpeameTa B CTPYKIYPE OCHOBHOM 06pa30BaTeIbHOM IpOrpaMMbl

YueOublil npenmer «MartemaTikay SBISETCS 00s3aTeNbHOM YacThIO 0OIME0Gpa30BaTEIBHOTO
Y4€OHOT0 LIKKIIa OCHOBHOM 08pa3oBaTebHOM mporpaMmal B cootBeTcTBry ¢ ®I'OC CITO 1o crenyas-
HocT 38.02.02 Cpaxosoe neno (o oTpacisam)

1.2. Ilens ¥ n1aHUpyeMbIe Pe3y IbTaThl OCBOCHHUS yUeOHOTO IIpeIMeTa:

Llens ocBoenust yueGHoro mpenmera «MaremaTuka»: OCBOGHHE OOYUAIOLIMMUCS COJepIKAHHUS
y4ebHoro npeMeTa «MaTeMaTHKa» U JOCTUKEHHE PE3yIHTATOB &€ H3YUSHHS B COOTBETCTBHH C Tpedo-
BanussMu @I'OC COO ¢ yyetom npodeccuonanbHoi HanpasnerHoctd OI'OC CIIO.

Pe3ynbraTsl H3ydeHus y4eGHOro mpeaMeTa:

JMYHOCTHEIE:

1) rpa)XqaHCKOTrO BOCITUTAHUS:

c(OpMHUPOBAHHOCTH I'PAKAAHCKOM MO3UIUK 00YYaOLIErocs KAK aKTHBHOTO M OTBETCTBEHHOTO
YIEHA POCCHHCKOro OOIIECTBA, MPENCTABIEHHE O MAaTeMaTHIECKUX OCHOBaX (YHKIMOHHPOBAHHS pas-
JIUYHBIX CTPYKTYD, ABJIECHUH, NPOLEAYD IPAXKTAHCKOTO 00INECTBA (BBIOOPEI, OIIPOCH H APYTOE), YMEHHE
B3aMMOZCHCTBOBATE C COUMATLHBIMI HHCTUTYTAMH B COOTBETCTBUH ¢ MX DYHKIHAMH H HAa3HAYSHUEM:

2) NaTPHOTHYESCKOTO BOCIIMTAHHS:

C)OPMUPOBAHHOCT POCCHICKOM IpakIAHCKON HICHTHYIHOCTH, YBaKEHHs K IIPOLIIOMY H HACTO-
AMEMY POCCHHCKOH MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHWE K JOCTHKEHUSM POCCHICKUX MAaTeMaTHKOB
¥ POCCHHCKON MaTeMaTH4eCKOH IKOJIBI, HCIIONB30BAHHUE 3THX JOCTHKEHUH B IPYTHX HAyKaX, TEXHOJIO-
TUAX, Chepax IKOHOMHUKH;

3) DyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHHE MYXOBHBIX EHHOCTEH POCCHHCKOTO HapoJa, chOPMHPOBAHHOCTH HPABCTBEHHOTO CO-
3HAHUS, STHUCCKOTO IIOBEICHHS, CBA3aHHOTO C IPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUM HAyKY U Jes-
TCJIIBHOCTBIO YHEHOTO, OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOSHHE YCTOMYHUBOTO GYMyIIETO;

4) 5CTEeTUYECKOTr0 BOCITUTAHUS:

9CTETHYECKOE OTHOLIEHHE K MUY, BKIIIOYAs 3CTETUKY MaTEMaTHYSCKUX 3aKOHOMEPHOCTEH, 00b-
€KTOB, 3a/1a4, PSIICHUH, PaCCyKIeHUH, BOCTIPUMMYHBOCTD K MAaTEMaTHYECKUM aClleKTaM Pa3IMUHBIX BH-
JIOB HCKYCCTBa,;

5) GU3UYECKOTO BOCIIUTAHUS:

cOpMHPOBAHHOCTH YMEHHSA IPUMEHSTh MATEMATHIECKHE 3HAHUS B HHTEPECaX 3I0POBOTO U 0e3-
ONacHOro odpasa KM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J0POBBIO (3I0POBOS IHTAHHE, COANAH-
CUPOBAaHHBIH PSKHUM 3aHATHA U OTABIXA, PETYINIApHAs GU3MUecKas aKTHBHOCTD), GDU3MYECKOE COBEPIIICH-
CTBOBAHHE IPU 3aHATHIX CIIOPTUBHO-03IOPOBUTENBHOM AEATETHHOCTHIO;

6) TPyJOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYAy, OCO3HaHHE [IEHHOCTH TPYAOIOOHUS, HHTEPEC K PasIMYHBIM cdhepaM npodec-
CHOHAJIPHOH ESTEIPHOCTH, CBA3AHHBIM C MAaTEMATHKON M €& IPHIIOKSHUAMH, yMEHHE COBEPIIIATh 0CO-
3HaHHbIA BBIOOp OynyIuel npodeccuy ¥ peanu30BbIBATE COOCTBEHHBIE KI3HEHHBIE IUIAHBI, TOTOBHOCTb
U CIIOCOOHOCTH K MaTEMaTHYECKOMY 00Pa3s0OBaHHIO H CaMOOOPa30BAHMIO Ha MPOTSKSHUH BCSH JKU3HH,
TOTOBHOCTb K aKTHBHOMY YYaCTHIO B PEIIEHUU MPAKTHYECKUX 3a71a4 MaTeMaTHUYeCKOM HallpaBIIeHHOCTH;

7) 3KOJIOTHYECKOTO0 BOCIIUTAHHUSL:

cOpPMUPOBAHHOCT 3KOIOTHYECKOM KYIbTyphl, MOHMMAHHE BIHSHHS COLMATLHO-3KOHOMMYE-
CKHX IPOLECCOB Ha COCTOSIHHE MPUPOJHOH U CONUATBHOH CPEelbl, OCO3HAHKE IIIOOAIBHOTO XapakTepa
3KOJIOTHYECKHX MPOOJIEM, OPUEHTALMS Ha IPUMEHEHHE MaTeMaTHIECKUX 3HAHUM [T PEllleHus 3a1a4 B
00JIaCTH OKPYJKAaOIIEH CPeMbl, IIaHUPOBAHUE MOCTYIKOB M OLEHKH HX BO3MOXKHBIX ITOCIEACTBHH LIS
OKpY/KaroLEH CpeIbl;

8) LEHHOCTH HAY4YHOI'O IIO3HAHHUS:

c)OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Da3BHUTHS
HaYKH ¥ OOIIECTBEHHON MPAKTUKH, TIOHUMaHHE MATEMATHUECKON HayKH KaK cepbl YeJOBSIECKON Iesl-
TEJIBHOCTH, 3TAlOB €€ Pa3sBUTHS U 3HAUUMOCTH JUII PA3BUTHS IIUBHIIM3ALMHY, OBJIAJEHHE SI3BIKOM MaTe-
MAaTUKH U MATEMAaTHYECKOH KyJIbTYPOH KaK CPEACTBOM IIO3HAHUS MUPA, FOTOBHOCTH OCYINECTBIATH IIPO-
CKTHYIO U HCCIICA0BATEIILCKYIO NEATENBHOCTh HHAUBUAYAIBLHO U B TPYIITIE.

MCTaIllpE€AMETHBIC!



a) 6a30BbIe JIOTHYECKHE JNEUCTBHS KaK 4acTh [O3HABATC/IHHBIX VHUBEPCAIBHBIX Y4eOHBIX [eH-
CTBHH:

BBIABJIATH M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKY MaTeMATHICCKUX 0OBEKTOB, TIOHATHH,
OTHOIICHWH MEKY IOHITHAMHU, GOPMYIUPOBATH OTIPEIeICH s IOHATUH, yCTaHABIHBATS CYILECTBEHHBIH
NpU3HAK KacCu(UKALMK, OCHOBAHHS s 0000IIEHUS U CPABHEHUA, KPUTEPHH IIPOBOIMMOTO aHAJIN3A,;

BOCIIPHHUMATh, (HOPMYIIMPOBATH ¥ PEOOPa3OBBIBATE CY)KACHUA: YTBEPIUTEILHBIC 1 OTpHULIaTEIh-
Hble, eUHUYHbIE, YaCTHBIE H 00IINe, yCIOBHBIE,

BBISBIIATD MATEMATHUeCKye 3aKOHOMEPHOCTH, B3aMMOCBSI3) 1 IPOTHBOPEUMsl B haKTax, NaHHBIX,
HaGJIIOICHUAX U YTBEP/KACHUSX, IIpeIarath KpHTEpUH ISk BEIABJICHUA 3aKOHOMEPHOCTEH U IIPOTUBO-
peunii;

JeNaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX ¥ MHAYKTHBHBIX yMO3AKIIO-
YeHUH, YMO3aKIIIOUEHUH 110 aHATOTHH;

TIPOBOJUTH CAMOCTOSATENBHO JI0KAa3aTeNbCTBA MATEMATHCCKUX yTBEPKICHUH (IPAMBIE U OT IPO-
THBHOTO0), BEICTPAMBATH apTyMEHTAIMIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEDEL, 000CHOBBIBaTh COO-
CTBEHHBIE CYK/I€HUS U BBHIBOJIBI;

BBIOHPATH CNOCOO PellleHns yueOHoH 3aaun (CpaBHIBATD HECKONBKO BapHAHTOB PEIICHN, BBI-
6upath HaubosIee IOAXOAIMIHMI ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

6) 6a30BbIe UCCNENOBATENbLCKHE NEHCTBHS KAK YaCTh [IO3HABATC/IBHBIX YHHBEPCATIPHBIX yued-
HBIX JEHCTBUMN:

MCIIONIb30BaTh BOIPOCH KaK UCCIENOBATENbCKUM MHCTPYMEHT MO3HAHMS, bopMyIHpOBaTh BO-
TIPOCHI, QUKCHPYIOLHE IPOTHBOPEUHE, IPOQIEMY, YCTaHABIMBATH HCKOMOC M IAHHOE, dbopMupoBarh ru-
T10T€3y, aprYMEHTHPOBATh CBOKO MTO3ULHIO, MHEHHUE,

IIPOBOJIUTH CAMOCTOATENBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHAE 10 YCTAHOBJICHHIO
0COBEHHOCTEH MATEMATHYECKOTO 00BEKTa, SIBICHHS, IPOIIECCa, BhIBICHUIO 3aBUCHMOCTEH MKy 00B-
SKTaMH, SIBJICHUSIMHU, [IPOLIECCAMHU;

CAMOCTOSTENILHO (hOPMYIMPOBATH OOOOIIEHHS X BBIBOJIBI 10 PE3yJIbTaTaM MPOBEACHHOTO HaOmIo-
JIeH¥s, HCCIIeOBAHH, OLIEHUBATh JOCTOBEPHOCTD MOJIyYEHHBIX PE3YJIbTaTOB, BHIBOAOB 1 000011IeH I}

IIPOrHO3MPOBATh BO3MOKHOE PA3BUTHE IPOLECCa, @ TAK/Ke BBIBUIATH MPEIIOI0KEHUS O €ro pas-
BUTHH B HOBBIX YCJIOBUSX.

B) paboTa ¢ MHpoOpManuen KaK 4acTh IO3HABATENBHBIX YHHBEPCATbHbIX yueOHBIX NEHCTBUMH:

BBIIBIIATD AeDHIMTH HHGOPMAIIMH, NAHHEIX, HEOOXOIUMBIX JUIT OTBETA Ha BOIPOC U AT pelie-
HUS 3a/1a4H;

BBIOMPATh HH()OPMALMIO U3 HCTOUHMKOB PA3/INYHBIX THIIOB, aHAIIM3UPOBATH, CHCTEMATH3NPOBATE
U MHTEePIPETHPOBATH UHMOPMALHIO PA3THYHbIX BUNOB M HOPM NPEICTABICHAS;

CTPYKTYpHpPOBaTh HH(OOPMAIIHIO, IIPEACTABILITH €€ B Pa3IMIHBIX (opmax, HIUTIOCTPHPOBATH TPa-
buyecky;

OLIEHMBATh HAAEKHOCTD HHPOPMAIMH 110 CAMOCTOATENHHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

B) yMeHHs OOLIEHHS KaK 4aCTh KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX yueOHBIX NEHCTBHUM:

BOCIIPHHHUMATH ¥ (GOPMYIUPOBATH CY/KIEHHUS B COOTBETCTBAHM C yCIOBUAMH M LCTAMU obmeHus,
ACHO, TOUHO, 'PAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUsA B YCTHBIX H IMMCBMEHHBIX TEKCTAX, aBaTh MO5C-
HeHHS 10 XOAY PelleHHs 3aadi, KOMMEHTHPOBATH TIOJy4EeHHBIN pe3yIIbTarT;

B XOJle 0OCY K/IEHHUS 3a1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOH TEMBI, IPOOTIEMBL, PeIIaeMO#H
33714, BBICKA3bIBATh MIIEH, HALIETCHHBIE Ha IOUCK PELICHUS, COIOCTABIIATE CBOU CYKACHUA € CYRACHU-
AMH JPYTUX y9aCTHHKOB JHajora, 0OHapyKUBaTh Pa3iuiUe U CXONCTBO TTO3ULHH, B KOPPEKTHOH popme
(GopMyIUPOBATh Pa3HOTJIacUsl, CBOM BO3PAKECHHUA,

NIPeICTABIATE PE3yNbTAThl PELICHHS 327141, SKCIIEPUMEHTA, HCCNEN0BaHHS, IPOSKTA, CAMOCTOS-
TeNBHO BBIOHPATh GOPMAT BBICTYILIEHHS € Y4ETOM 3a/1ad IPE3EHTalUH 1 ocobeHHOCTEH ayIUTOPHH.

I) yMEHHs CAMOOPraHU3aIuK KaK YacTh PEryJIATUBHBIX yHHBEPCAIBHBIX yueOHBIX JeHCTBUI:

COCTABIATH IJIaH, &JITOPUTM PellleHUs 3a1a4H, BRIOMPATh CIIOCO0 PeLeHHUs ¢ YUETOM HMEIOIIIXCS
pecypcoB ¥ COOGCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATL BAPHAHTEL pereHnit ¢
y4&TOM HOBOH HHDOPMALHH.



) YMEHHS CAMOKOHTPOIIS KaK YacTh PEryJISTHBHBIX YHUBEPCAILHBIX YUEOHBIX NEHCTBHI:

BJIaZICTh HABBIKAMH II03HABATEIBbHOM PedIIEKCHU KaK OCO3HAHHUS COBEPUIAEMBIX AEHCTBUM 1 MBIC-
JIUTEJIBHBIX NIPOIIECCOB, UX PE3YJILTATOB, BIAAETh CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOMS ITpoliecca U
pe3ysibTara pelieHus MaTeMaTHUEeCKOM 3a1a4u;

PEABUACTD TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIIIEHUH 3a1a4l, BHOCUTH KOPPEKTHUBBI
B JISTENIBHOCTE HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWIEHHBIX OMIUOO0K, BEISIBICHHEIX TPYIHO-
CTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LEIU U YCIOBUAM, OOBSACHATH IPUUUHBI TOCTHIKSHUS HIIHA
HEJOCTHKESHUS Pe3YJIbTATOB NCATSILHOCTH, HAXOAUTE OIKOKY, JaBaTh OLICHKY IIPHOOPETEHHOMY OIIBITY.

€) YMECHHUS COBMECTHOM AEATENHHOCTH

TIOHUMATh ¥ HCI0JIL30BaTh IPEUMYINECTBAa KOMaHIHOM 1 HHAUBUYalbHON PabOThI IPU pellleHHH
y4eOHBIX 3a[a4, IPUHUMATD LEJIb COBMECTHOM NESITSIbHOCTH, IIAHMPOBAThH OPraHM3aLUI0 COBMECTHOR
padoThl, paclpeaenaTh BUABI paboT, JOrOBapUBATHCS, OOCYKAAThH MPOLECC M pe3yibTaT padoTsl, 0600-
IaTh MHEHHS HECKONBKUX JIFOJEH;

y4acTBOBATH B IPYMIIOBEIX (hopMax paboTel (00CykKIEeHHs, 0OMEH MHEHHM, KMO3TOBBIE IITYPMBI»
¥ MHBIE), BBIIOJHATL CBOIO YacTb paboTHl U KOOPAMHUPOBATH CBOU NEMCTBUA C APYTMMHM WIEHAMH KO-
MaHJIBI, OLICHUBATh Ka4e€CTBO CBOEro BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUSM, CHOPMYITHPOBAHHBIM
y4aCTHHKAMH B3aUMOECHCTBHS.

IpeIMETHBIE!

1) BrajieHHe METONAaMHU JOKA3aTeNbCTB, ATOPUTMAMH PEIEHHS 3a/1a4; yMeHHe GOPMyIHPOBATh
OIpeNeNICHHsI, AaKCHOMBI U TEOPEMBI, IIPUMEHATH UX, IPOBOJUTE JOKA3aTe/IbHBIE PACCYKIEHUS B XOIE
peleHus 3aaad;

2) yMEHHE OIIEPUPOBATh IIOHATUSIMH: CTENIeHb YKCIa, Jorapu(M YUCiIa; YMEHHE BBIIONHATD BbI-
YHCJICHUE 3HAYEHUH ¥ NpeoOpa3soBaHUs BBIPAKESHHI CO CTEIEHSIMH W JorapudMaMH, Ipeodpa3oBanus
ApOOHO-paHOHAIBHBIX BBIPAKEHUH;

3) yMEHHE ONEPHPOBATh TOHATUAMU: PAllHOHATBHEIE, HPPALMOHABHEIE, TI0Ka3aTelbHbIe, CTeIICH-
HBIE, JIOTapU(MHUYECKHE, TPUTOHOMETPHYSCKIE YPABHEHHS ¥ HEPABEHCTBA, X CUCTEMBI,

4) yMeHHE ONEpUPOBATh IOHATHAMU: GYHKIMS, HePephIBHAsK (yHKIKS, IPOU3BOAHAS, IEPBOOO-
pasHasi, OIIPEICICHHBIA HHTETPAJl; YMEHHE HAXOUTh IIPOU3BOIHBIE JIEMEHTAPHBIX GYHKIUH, HCIIONb3Ys
CIIPABOYHBIE MATEPHAJIBI; UCCIEAOBATh B MIPOCTEHINNX CliydasX GYHKIHHA Ha MOHOTOHHOCTb, HAXOMUTh
HauOOJIbIIME M HAaUMEHBIIHE 3HaYeHUs QyHKIMH; CTPOUTH IpadHKKM MHOTOWIEHOB C HCIIOIb30BAaHUEM
anmnapara MaTeMaTH4YeCKOr0 aHaIu3a; IPUMEHATE IPOM3BOAHYIO TIPH PELIEHHH 3a7a4 Ha IBHKSHHUE; pe-
IIaTh MPAKTHKO-OPUEHTHPOBAHHBIE 3aja4i Ha HauOOJbIINE U HAUMEHBINNE 3HAYEHHUS, Ha HaXOXKACHUE
IIyTH, CKOPOCTH U YCKOPCHHUS;

5) yMEHME ONEPUpPOBaTh IIOHATHAMU: paLHOHATbHAS (yHKIHS, TOKa3aTeNbHas GYHKIMS, CTSIICH-
Hast QYHKIHS, orapudmudeckast QYHKIHS, TPUTOHOMETpUYECcKre QyHKIUH, OOpaTHEIE GYHKINH; yMe-
HUE CTPOUTH IPaQUKH M3YUEHHBIX (YHKIHH, HCIOIH30BaTh IPahUKH NPU MU3yIEHUH TIPOIECCOB U 3aBU-
CHMOCTEH, IIPH PEIICHUHU 3a1a4 U3 APYTUX YUeOHBIX IPEAMETOB U 3384 U3 PeabHOM JKU3HH; BEIPAKATh
GopMyTaMU 3aBUCUMOCTH MEKIY BEIHUHHAMUY;

6) yMeHue pelaTh TeKCTOBBIE 3a/ladl Pa3HbIX TUMOB (B TOM YHCJIE Ha IIPOLEHTHI, JOIH U YacTH,
Ha JIBIKEHHE, padoTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJIOTH, 3a0a4d U3 OOJIACTH YIPaBJIEHHUs THUYHBIMUA
M CeMEMHBIMH (UHAHCAMH); COCTABIIAT BBIPAKEHUS, YPABHEHHUs], HEPABEHCTBA M UX CHCTEMEI 110 YCIIO-
BUIO 3a/1a4H, HCCIICMOBATE MTOJYUYEHHOE PEIIEHHE U OIIEHUBATH IIPABAOIION0OHOCTE PE3YIILTATOB;

7) yMEHHE OIIEPUPOBATh MOHATHUSIMH: CpefHee apH(PMeTHUeCKOe, MEAMAHA, HAMOONblIee U
HaUMEHbIIIee 3Ha4YCHUs], pa3Max, AMCIEPCHUs, CTAaHJAPTHOE OTKJIIOHEHHUE YUCIIOBOrO Habopa; YMEHHE U3-
BJICKATh, HHTSPIIPETUPOBATh UHYOPMALMIO, IPEACTABICHHYIO B Ta0IHMLaX, Ha qHarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PeabHBIX NIPOLECCOB U ABJIECHUH; IPEACTABIISITh HH(GOPMALIUIO C IIOMOILBIO Tab-
JIMI ¥ IHarpaMM; HCCIIeI0BATh CTaTUCTHYECKHUE JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM Ipad HUeCKUX Me-
TOJIOB U 3JIEKTPOHHBIX CPEICTB,

8) yMeHHe ONEePHpPOBATh MOHATHAMH: CIIy4aiHbI OIBIT U CIIyYaifHoe COOBITHE, BEPOSTHOCTD CIIy-
HaHHOTO COOBITHS; yMEHME BBIYUCIIATH BEPOSTHOCTD C HCIIONB30BAaHHEM IPAQHUESCKUX METOMIOB; IIPUME-



HSTH GOPMYIEI CTOKEHHS W YMHOKSHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (axThl ¥ HOPMYJIBI IIPH pelLie-
HUY 3a7a4; OLEHHBATH BEPOATHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO CITyYaWHBIMH BETHYMHAMK;
yMEHHe IPUBOJUTH IIPUMEPBI IPOSBJIEHHS 3aKOHA OONBIINX YMCEN B IPUPOAHBIX 00IIIeCTBEHHBIX SIB-
JIEHUSIX;

9) yMeHHEe OIEpHPOBATh NMOHATHAMH: TOYKa, NPSIMasd, MIIOCKOCTh, NPOCTPAHCTBO, JIByTPAHHBIHA
YroMN, CKpeIUBAIOLIHecs PSAMBIE, TapaLIeIbHOCTD U IEPIEHAMKYIAPHOCTE NIPAMBIX H TLTOCKOCTEH, YOI
Me KLY TIPSIMBIMH, YTOJI MEJKAY TIPSAMOH M IIOCKOCTBIO, YTOJl MEKY IIIOCKOCTAMH, PACCTOAHHE OT TOIKH
110 TIOCKOCTH, PACCTOSIHUE MEXKAY NPSIMBIMHU, PACCTOSHUE MEXKIY MIIOCKOCTAMM; YMEHHUE HCIIOIL30BATh
TIpY PELIEHUH 3a1a4 H3yueHHbIE HaKThI U TEOPEMBI INTAHUMETPUH; YMEHUE OLICHNBATE PA3MEPDI 00BEKTOB
OKPY’KaIOIIEro MUpa,

10) ymeHue omeprpoBaTh IOHATHAMU: MHOTOTPAaHHHUK, CCHEHME MHOTOrPaHHUKA, Ky0, Iapae-
JIeTHUIe, IpU3Ma, THpaMuia, GUrypa ¥ MOBEPXHOCTh BpallleHUs, HUIMHID, KOHYC, 1Iap, cdepa, ceueHus
DUTypBI BpaleH s, IIIOCKOCTB, Kacarommasacs cepsl, UIMHAPA, KOHYCa, IIOMAk NOBEPXHOCTH IHpa-
MHIBI, TIPH3MBI, KOHYCA, [IITKHIpA, IUTomaab chepbl, 00beM Kyda, MPIMOYTroIbHOr0 NapajiieNenunea,
MUPAMUIBL, TPU3MBL, WIMHADA, KOHYCa, 1Iapa; yMeHne n300paxaTb MHOTOIPAHHUKA U TIOBEPXHOCTH
BpALIEHHs, UX CEUEHHS OT PYKH, C IOMOLIBIO YEPTSIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; yME-
HHUE paclio3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHE PACIO3HABATh IPABUIIbHBIC MHOTOTPAHHUKH;

11) yMeHHe OIepHpOBaTh NMOHSATHAMH: IBMKSHHE B MPOCTPAHCTBE, MONOOHBIE buryps! B 1po-
CTPAHCTBE; MCIIONH30BATh OTHOLUEHWE ILIOMIael IToBEpXHOCTeH H 00BEMOB MOAOOHBIX ¢buryp npu pe-
IEeHUH 3aJay;

12) yMeHHe BBIUMCIISATH T€OMETPUYECKHE BEIMUMHBI (JUIMHA, YTOJl, IUIOAb, obbeM, IIoIanh
TIOBEPXHOCTH), UCIIONB3YsI H3yUEeHHEIE (OPMYJIBI K METO/IBL,

13) ymeHHe OIepUpOBaTh IOHATUAMH: IPAMOYTONIbHAS CHCTEMa KOOPAUHAT, KOOPIUHATEI TOUKH,
BEKTOpP, KOOPIHMHATHl BEKTOPA, CKAIAPHOE MPOU3BEACHHE, YTOl MEXKAY BEKTOpPaMH, CyMMa BEKTOPOB,
IIPOHM3BENIeHHe BEKTOPA Ha YHCIIO; HAXOMUTH C MOMOMIBIO M3yHEHHBIX (OPMYIT KOOPAUHATBI CEPEUHMI
OTpe3Ka, pacCTOSHUE MEXKIY ABYMs TOYKAMU;

14) ymeHnue BBIOUpATH TOAXOIAIINH U3ydEHHBIH METO UIs1 PELICHUS 3a71a4H, Pacrio3HaBaTh Ma-
TeMaTHUYecKHe (BaKThl U MAaTEMATHYECKHE MOJENIH B IIPUPOJHBIX M OOLICCTBEHHBIX SBJICHUAX, B HCKYyC-
CTBE; yMEHHE NPUBOIHUTE TIPUMEPbl MATEMAaTHYECKUX OTKPHITUH POCCHHCKON ¥ MUPOBOH MaTeMaTHe-
CKOM HayKH.

O61mue KOMIIETEHLIUN:

OK 01. Beibupars crocoGbl pelieHus 3af1au IpoGecCHOHANBHON ASITSIBHOCTH MPUMEHUTENBHO K pa3-
JTMYHBIM KOHTEKCTaM;

OK 02. Ucronb30BaTh COBPEMEHHBIE CPENCTBA [IOMCKA, aHAIN3a U HHTEPIPETAIUH HHOPMALINY U YH-
(hOpPMAITMOHHBIE TEXHOJIOTHHU AL BEITIOTHEHUS 3a/1a4 PO eCcCHOHANIBHOM AeATEIBHOCTH;

OK 04. D dexkTHBHO B3aUMOIEHCTBOBATh M padOTATh B KOJUICKTUBE M KOMAHTIE.

2. CTpyKTypa u cofepikaHue yueOHOro rnpeamera

2.1. O6beM y4eGHOro IpeaMeTa i BUIBI y4eOHOH paboThl

Bun yueOHoit paboThI O61eM B gacax

O6BeM 06pa3oBaTeILHON MPOrpaMMBbl y4eOHOro IIpeMeTa 290
O6beM paboThI CTYIEHTOB BO B3aUMOMAEHCTBHU C IIPENOJaBaTE/IEM 252
B TOM YHCJIE:

~ 172
TEOPETHUSCKOE 0O0yUeHHE

80

TpaKTHYECKUE 3aHATHS
n1abopaToOpHbIE 3aHATHA -
KOHTPONBHBIE PadOTHI




| KypcoBoii mpoexT (padoTa)

caMOCTOsATENbHas padoTa

34

[TpomesxyTouHas aTTecTalys B popMe S5K3aMeHa

2(2)

2.2 TemaTu4ecKuil IUIaH U COJIepXKaHe yueGHOro mpeaMeTa

Mcnone3oBanue nogxomsimeit GOpMBI 3alUCH N€HCTBUTEIBHBIX

HapmenoBanue paspenos u | ConepiaHue yqeGHOTO MaTepraia U GopMbl OPraHU3aLMM AeSTeNbHOCTH CTy- | OGbE Kot
TeM JCHTOB M B KOMIIC-
qacax TCHIOUH
bopMu-
POBaHHIO
KOTOPBIX
crocod-
CTBYeT
SJIEMEHT
npo-
rpamMMmbl
1 2 3 4
Paznen 1 «Uucna u BeIYHCIEHHAAY
Tema 1.1. Conepxxanue yueOHOro Marepuaia 2 OK 01,
«Anredpandeckue Bel- | 1. HaTypaspHble 1 [enble Yhcna. PanuoHaIbHbIE ¥ UPPALHo- OK 02,
PaKESHHS» HaJIbHBIC YHCIA. OK 04
B ToM 4ucne npakTHUSCKUX 3aHATHI 2
1.ITpakTHueckoe 3aHsTHE «J[eUCTBUTENBHbIE UKcia. ApudMeTH-
YESCKHE ONepalyy C JeACTBUTEILHBIMH YHCIAMM. »
CaMocTosTenpHas padoTa CTyJeHTOB
[Ipumenenye npobeit U MPOLEHTOB I pelleHUsl IIPU KIaIHbIX 3a- 2
Jlad U3 pa3IMYHBIX OTpacyied 3HaHUN U PEATbHOM KHU3HHU.
[IpuOnu:xEHHbIE BBIYHCIICHUSI, IPABAIIA OKPYTJICHUS, IIPUKHIKA 1 2
OLIEHKA pe3yJIbTaTa BEIYUCIICHHIHA.
Tema 1.2. ConepxaHue yueGHOTo MaTepHaia
«Kopeup n-oit creneny, | 1.ApudMeTHYECKUH KOPEHb HATYPAITBHOM CTEIEHH. 2
CTEINIEHb, JTOTapHhM» 2.CTeneHb ¢ palliOHAIBHBIM ITOKA3ATENIEM. 2
3.Jlorapudm uncina. JlecaTH4HbIC U HATYpaJbHBIE JTOrapU(MEL 2
4.CBoiicTBa 0rapuMoB. 2
B ToM 4ucIe NpaKTHYECKUX 3aHATHH
1.ITpaktHueckoe 3adsaTie «CBOMCTBA KOPHS», 2
2.IIpaktudeckoe 3aHATHE «J[SHCTBHUS ¢ apU()METHUECKMMHU KOp- 2
HSMH HaTypaJIbHOU CTEIICHH .
3.IIpaktudeckoe 3aHsTHE « CBOUCTBA CTENEHH ». 2
4.IIpaktudeckoe 3anstue «IIpeobpasoBanie BBIpaKEHHUH, coaep-
’KalllUX CTEIEHU C pallHOHAIBHBIM IT0Ka3aTeaeM». 2
5.ITpakTuyeckoe 3anaTHE «IIpeobpasoBanue BRIpaKeHUH, COaEp-
JKalUX JIorapuMBeIy. 2
CamocTosTenpHast paboTa CTyAEHTOB 2




quceNl I pelICHUA NPaKTUICCKUX 3a7a4 U IpeACTaBICHUS AaH-
HBIX.




Tema 1.3.
«OCHOBEI TPUTOHOMET-
pun»

Coneprkanue yueGHOro MaTepuana

1. Papnannas mepa yria. [IoBOpOT TOYKH BOKPYT Hagasia KOOPIH-
Hart.

2. TpuronoMeTpuyeckasi OKpyKHOCTb, OTpeeeHHE TPUTOHOMET-
pPUYECKUX QYHKLHUH YHCIOBOTO apryMeEHTa.

3.CuHyc, KOCMHYC U TaHT'€HC YHCIOBOTO apryMeHTa. TpHroHo-
METPUYECKHE TOKIECTBA.

4.0OcHOBHBIE TPUTOHOMETPUUYESCKUE (POPMYJIBL.

DOpPMYIIBI CIIOKEHUS.

5.CHHyc, KOCUHYC, TAaHT€HC JBOWHOTrO yIJia.

DopMyIIBI TOTOBHHHOTO YIJIa.

6.DOopMYy Bl IPUBEICHHUS.

B Tom umcne ITPaKTHYCCKUX 3aHSTHHI

1.IIpaxtiyeckoe 3ansatue «IIpeodpasoBanue TpUroHOMETpHYE-
CKHX BBIPaKSHUI»,

2. TIpaxTudeckoe 3ansaTHe «IpeodpazoBaHus CyMMBI TPHTOHO-
METPHYECKUX GYHKIHH B IPOU3BEACHHE U IIPOU3BEAEHHS B

CYMMY».

| Pasznen 2 «Anrebpa»

Tema 2.1,
«YpaBHEHUS U Hepa-
BEHCTBa»

1.ToxkaecTBa H TOXKISCTBEHHBIE TPe0Opa30OBaHHUs.
PaBHOCHJIBHOCTD ypaBHEHHH U HEPABEHCTB.

2. CHCTEMBI H COBOKYITHOCTH PAllOHAILHBIX yPaBHEHUH 1 Hepa-
BEHCTB.

3.IlokasaTenbHbIe ypaBHEHHUS.

4 IloxasarebHbIE HEPABEHCTBA.

S.JlorapudpmMudeckue ypaBHEHH.

6.JIorapupmudeckue HepaBEeHCTBA.

7. APKCHHYC, apKKOCHHYC, apKTaH['€HC YHCIOBOTO apr'yMEHTa.
8.PeleHre TPUTOHOMETPUYECKHX YPaBHEHUH,

9. IlpuMepsl TPHTOHOMETPHYECKHX HEPABEHCTB.

NN NN NN

B TOM uHcie MpakTHYECKUX 3aHATHH

1.IlpakTHueckoe 3aHsTHE «PelleHne HebIX U pOGHO-PaIHo-
HaJIbHBIX YPaBHEHUN ».

2. ITpaxTugeckoe 3aHATHE « METOI HHTEPBAJIOB Y.
3.IIpakTHyeckoe 3aHATHE «Pemenue Henbx U JpoOHO-paLuo-
HaJIBHBIX HEPABEHCTB .

4 IlpakTHueckoe 3aHsTHE «PellleHue HppallnoOHaIbHBIX YPaBHE-
HUNY.

5.IIpaxkTHyeckoe 3anHsATHE «PemeHrne HppalOHATBHBIX Hepa-
BEHCTB)Y.

6.IIpaxkTHyeckoe 3aHsATHE «Pelllenne HppalOHAILHBIX YpaBHe-
HWH ¥ HEPABEHCTBY.

7.IlpakTryeckoe 3aHsTHE «PeleHne moKas3aTe bHbIX YpaBHEHUH
U HEPABEHCTBY.

8.ITpakTuyeckoe 3ansrue «Pemenne norapuMUIECKUX ypaBHe-
HHUH U HEPABEHCTBY.

9.IlpakTryeckoe 3ansaTHe « CUCTEMBbI IHHEHHBIX YPABHEHHH ».
10.ITpaktrueckoe 3aHsaTHe «PelieHne TpUroHOMETPHYECKHIX
YpPaBHEHHU ).

[\

NN

11.IIpakTyeckoe 3ausTHe «CHCTEMBI IMHEHHBIX YPAaBHEHMH. »
12.IIpaxTnyeckoe 3aHATHE «PelIeHHEe TPUrOHOMETPHYECKHX
YyPAaBHEHWH U HEPABEHCTBY

[\

OK 01,
OK 02,
OK 04

OK 01,
OK 02,
OK 04




[ CamocTosTENBHAS paboTa CTyAEHTOB

VpaBHeHUE, KOpEeHDb ypaBHeHHUs. HepaBeHCTBO, pelieHue Hepa- 2
BEHCTBA.
[IpyMeHEHHE CHCTEM K PELIEHHIO MaTeMaTHUECKUX 3a/1a4 1 3a/1aq 2
U3 pa3/MuHbIX 00NacTell HayKy M pealbHON XKU3HH.
[IpyMeHeH¥e ypaBHSHUH 1 HEPABEHCTB K PEIICHUIO MaTeMaTHIe- 2
CKUX 3a/ad ¥ 3a7a4 U3 Pa3HyYHbIX 00JIacTedl HayKH U peallbHOU
YKU3HU.

Tema 2.2. ConeprkaHue yuebHOro Marepuaia

«DyHKIUHK ¥ Tpaduxuy | 1. DyHKIHUS, CIOCOOD! 3a1aHNs QYHKIMH. O6nacTh onpeneIeHus 2
1 MHOJKECTBO 3HaueHu# Qpynxuuu. ['padux Gpynkuuu. BsauMuo
o6paTHbIe QYHKIHKH.
2. dyuxkiwyst, ee coiicTBa. UETHEIE M HEYETHDIE, IEPHOIUICCKHE, 2
MOHOTOHHBIE (QYHKIIHH.
3. MakcuMyMbl © MUHUMYMBI QyHKIHM. Haubonbiiee 1 HAUMEHb- 2
mee 3HayeHne GYHKIUU Ha IIPOMEKYTKE.
4.CtenenHast QyHKIUS C HATYPaIbHbIM U HEJIBIM [10Ka3aTEeNIEM. 2
Eé cBoicTBa U rpaduk.
5.CpoiicTBa 1 rpadMK KOpHS N-OM CTENEHH. 2
6.JloxazaTenpHas QyHKIMS, CBOUCTBA U FPadHUKH. 2
7. Jlorapudmudeckas GyHKIMY, CBOMCTBA U rpadUKH. 2
8. TpuroHoMeTpuueckue QyHKIMH. 2
9. TpuroHoMmeTpuueckue GyHKIMH y=sin X M y=cOS X, UX CBOH- 2
CTBa U rpaduKH.
10. TpurosoMeTpuyeckye GyHKIUH y=tg X H y=Ctg X, UX CBOH- 2
CTBA U rpadUKi.
B ToM umciIe MPaKTHUECKUX 3aHATHH
1.ITpakTudeckoe 3ausTHe «Vcmonbp3oBaHle rpaQuKoB HYHKIMHA )
JUIA pelieHus ypaBHEHNH U TMHEHHBIX CUCTEM».
2 ITpakTudeckoe 3ausTHe «Vcronb3oBaHne rpaQuKOB GHYHKIHMHA )
JUISL pELIeHUs] YPABHEHUH U IMHEHHBIX CHCTEM Y.
3. IIpakTuueckoe 3ausTHe «/Cronp30BaHUe rPpaduKOB QyHKINH )
UL peLeH sl yPABHEHUH U IMHEWHBIX CUCTEM .
4. TIpakTudeckoe 3ausatue «Vcnonp3oBanye rpa@nKoB GyHKIUH )
JUTS MCCIIEJOBaHMs IIPOIIECCOB U 3aBHCUMOCTEM, KOTOpBIe BO3HHU-
KaloT IIpM PeLIEeHHH 3a1ad U3 APYTHX y4eOHBIX IPESIMETOB U pe-
AJIbHON JKU3HHU.»
CamocTosTenpHas padoTa CTyIEHTOB
Ucnons3oBanue rpahukoB QyHKIHH U UCCIEN0BAaHUS IIpoLec- 2

COB M 3aBHCHUMOCTEMN, KOTOPbIE BO3HUKAIOT IIPU PEIICHUH 3a71aY
U3 IPYTUX yueOHBIX NPEIMETOB H PeaibHON KU3HHU.

Pasnen 3 «['eomerpus»




Tema 3.1.
«IIpsAMBIE U TIOCKOCTH
B [IPOCTPAHCTBE»

Coneprxanue yueOHOro Matepuaia

1. OcHoBHBIE NOHATHSA cTepeomeTpun. Touka, IpsMas, IIoc-
KOCTb, IpOCTPaHCTBO. IIoHATHE 00 aKCHOMAaTHYECKOM ITOCTpPOe-
HHH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUM U CIICICTBHUS U3
HUX.

2.B3auMHOe pacronoKeHue MpsIMBIX B TPOCTPAHCTBE: MIEPECEKa-
FOLIHECS, ITaPAJUISIIbHBIE U CKPEUTHBAIOIIUECS TIPSIMBIE.
3.[1apanenpHOCTb NPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: a-
paJUIeNIbHBIE IPAMBIE B IPOCTPAHCTBE, NAPAUICIBHOCTD TPEX Mpsi-
MBIX, IIapaJIJIEJIBHOCTD MPSMOM U MJIOCKOCTH.

4.ITapamienpHOCTh IIOCKOCTE# : apauiebHEBIE INIOCKOCTH, CBOM-
CTBa NMapaJUISIbHBIX IIIIOCKOCTEH.

5.IlapamrenpHoe IPOSKTHPOBAHKE U €ro CBOMCTBA. M300pakeHne
IIPOCTPAaHCTBEHHBIX GUTYD.

6.YTJIBI C COHAIPABIEHHBIMHI CTOPOHAMH, YT'OJT MEKIY MPAMBIME
B IIPOCTPAHCTBE.

7.1lepren IuKyIAPHOCTD NPSMOM U IMIIOCKOCTH: MTEPIEH TUKYIIAP-
HBI€ MIPSIMBIE B IIPOCTPAHCTBE, IIPSIMbIE IapaUIETbHBIE H MTEPIIEH-
JUKYJIAPHBIE K INIOCKOCTH, IIPU3HAK IEPIEHIUKYISIPHOCTH Ips-
MOH U IJIOCKOCTH.

8.Ilepnen UKy IApPHOCTD NPSAMOH U IIIOCKOCTH, TeOpeEMa O Mps-
MO NEPIEHAUKYIIIPHON MIJIOCKOCTH.

9.IlepnesuKyNIp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKHM [0 IIJIOC-
KOCTH, pacCTOSAHME OT IPAMOH 10 IIOCKOCTH, IIPOEKIUs (GUTYPHI
Ha IUIOCKOCT.

10. Y1718l B IPOCTPAHCTBE: YIOJI MEKIY MPAMON H IIOCKOCTHIO,
JBYTPAHHBIA yIoJ1, TMHEHHBIA yTOJ ABYTPAHHOIO yrJa.
11.ITepneHaAMKyIIPHOCTD IIOCKOCTEI: IPH3HAK MTEPIIEH IUKYIIAD-
HOCTH JIBYX IIJIOCKOCTEH.

B TOM 4ncie NpakTHYECKUX 3aHITHH

1. TIpakTryeckoe 3aHA1He «TeopeMa 0 TPEX NEepPIeHAUKYIIpax».

Tema 3.2.
«BexTops! U Koopau-
| HaTb! B IPOCTPAHCTBE )

Conepanne yueOHOro MaTepuaa

1. BexTop Ha MJIOCKOCTH U B pocTpaHcTBe. CI0KEHHE W BBIYUTA-
HHE BEKTOPOB. YMHOKEHHE BEKTOpA Ha YHCJIO.

2.Pa3snokeHue BeKTOpa 10 TPEM HEKOMITTAHAPHBIM BEKTOPaM.
IIpaBuio napamienenunena.

3.IIpamoyronpHast cucTeMa KOOpAKHAT B pocTpancTse. Koopau-
HaThl BEKTOpA.

B ToM yncne npakTHUECKUX 3aHATHI

1. IIpaktiueckoe 3aHsTHE «Pemmenue 3anady, CBI3aHHBIX ¢ IPUMeE-
HEHHEM IIpaBHJI IEUCTBUU C BEKTOPAMU ».

2. IlpakTHueckoe 3austue «IIpocreiiinne 3amaun B KOOpAUHA-
Taxm».

3.IIpaxTHdeckoe 3aHATHE «YTOJ MeXKIY BeKTopamu. CKaspHOe
IIPOU3BEJICHHE BEKTOPOB. BBHIUHCIIEHUE YITIOB MEKIY IIPSIMBIMH U
IIJIOCKOCTSIMU. »

CamocrosiTenpHas padoTa CTYAEHTOB
KoopauHaTtHO-BEKTOPHBIH METOI [IPH PEIIEHHH [€OMETPUYECKHX
3aJad.

OK 01,
OK 02,
OK 04




Tema 3.3.
«MHOTrOTrpaHHUKH »

Coneprxanue yuebHOro MaTeprana
1.TToHsATHE MHOrOTpaHHHUKA, OCHOBHBIE 9IEMEHTBl MHOTOTpaH-
HHKa, BBITYKJIGIE W HEBBIIYK/IBIE MHOTOTPAHHHUKH, PAa3BEPTKA
MHOTOTPAHHHUKA.
2. ITonsaTre npusMbl. [Ipu3Ma: n-yronbHas Ipu3Ma, TpaH| U OCHO-
BaHUs IPU3MEL, TIpAMas ¥ HAKJIOHHAsS NPU3MBI, OOKOBas M MOTHAs
IIOBEPXHOCTbH IIPU3MEL.

3. ITpu3ma. [TpaBuibHast npu3Ma. [1oBepXHOCTE. DIEMEHTEI
IIPU3MBL
4 Tlapajuienenunesn, IpsMOYTOJIbHBIA NapallIeIeIUIEN 1 €ro
cpoiictBa. KyO.
5.CeueHus IPU3MBL
6.Ilupamuia: n-yroiabHas IUpaMu/ia, TpaHH X OCHOBaHHUE IIMpa-
MUIBI, OOKOBas U IOJIHAas IOBEPXHOCTD IIMPAMU/IBI, PaBUJIbHAL U
yceuéHHas IUpaMufia. TeopeMa O IIOIAIU yCeUEHHOH THpa-
MUBL.
7. CeueHUs NUpPaMUIBL.
8.IIpaBuIbHBIE MHOTOIPAHHUKH: TIOHATHE IPABUIBHOIO MHOIO-
rpaHHMKa, IPaBIIbHAS IPU3Ma U IpaBUIIbHAS IMpaMu/a, Ipa-
BHJIbHAS TPEYTOTbHAS IMPAaMUJIA U [IPABHIIBHBIH TETPasap, KyO.
9.IlpencraBieHne O IPABUIIBHBIX MHOTOTPAHHUKAX: OKTa3/p, [0~
JIEKa’Ip U UKOCa’ap
10.CuMMeTpHS B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIIBHO
TOYKH, TIPSIMOH, IUIOCKOCTH. DJIEMEHTEI CHMMETPUH B MpaMHUaXx,
napasuiesieuenax, IPaBUIbHBIX MHOTOTPaHHUKAX.

B ToM ymcIe TPaKTHUECKUX 3aHATUH

1 Ilpaktuueckoe 3aHsATUE «BpuKMCIEHHE 3]IEMEHTOB MHOTOIDaH-
HUMKOB: pEOpa, AuaroHany, yrisl. [Inomane 60K0BOH MOBEPXHO-
CTH Y IIOJHOHM IIOBEPXHOCTH MPSIMOM IIPU3MEI, ILIOIIAAb OCHOBA-
HMMH, Teopema 0 OOKOBOH ITOBEPXHOCTH IIPAMOM PU3MBD).
2.IlpakTuyeckoe 3aHsTHe « DIeMEHThI MUpaMU/Ibl. Beruucienue
9JIEMEHTOB MHOTOIpaHHUKOB: pEOpa, IUaroHalit, yrib».
3.IIpocTeitinue NpocTpaHCTBEHHBIE «IIpocTerine IpoCTpaH-
cTBEeHHBIE GUIYphI Ha IUIOCKOCTU: TETpasp, KyO, mapasuieseny-
1eJl, HOCTpOeHUe CeUeHN . BrIuncienye 3J1eMeHTOB MHOTOIPaH-

HUKOB: pébpa, AuaroHaiu, yIribl».
CamocTosaTenpHas padoTa CTyAEHTOB

DeMeHTHI CUMMETPUH B IMpaMUJax, napauieenuicaax, Ipa-

BUJIbHBIX MHOT'OI' DPaHHHKAX.

OK 01,
OK 02,
OK 04




Tema 3.4
«Tena BpalieHus»

Cogaepsxanue yueOHOro Marepuaia

1. unvHAp: OCHOBaHMS U GOKOBast IOBEPXHOCTh, 0Opasylomas 1
OChb, IUTOLIAb OOKOBOH M MOIHOMN MOBEepXHOCTH. [ {umuuaprye-
CKas MOBEPXHOCTh, 00Pa3yIoIe [IUINHAPHISCKON IIOBEPXHOCTH,
OCh LHJIHHAPUYECKOH MMOBEpXHOCTH. CedeHust MIHHApa (mapaj-
JIENIBHO U NEPIEHIUKYISIPHO OCH.)

2.KoHyc: ocHOBaHHe U BepInHa, 00pa3yrolias ¥ 0Ch, IIOIALb
OOKOBOH M IOJHOM ITOBEPXHOCTH. KOHHUECKas MOBEPXHOCTD, 00-
pasyrole KOHHYECKOH MOBEPXHOCTH, OCh U BEPIIHHA KOHUYE-
CKO¥ NoBePXHOCTH. CeueHUs KOoHyca (mapaiebHoe OCHOBAaHUIO
U IIPOXOJIIEe Yepe3 BEPIIHHY).

3.Yceu€HHBIN KOHYC: 00pa3yroline U BEICOTa, OCHOBAHHS U OOKO-
Basi IOBEPXHOCTb.

4.Cdepa u map: NEHTp, paiiyc, TMaMeTp, IUIOMAb IIOBEPXHOCTH
ceprl. BaumHoe pacnosnokeHue chephl U MIIOCKOCTH, KacaTellb-
Hasl INIOCKOCTB K cdepe, miomans chepsl. CeueHus mapa.
5.ITonsatue 06 06véme. OcHOBHBIE cBOCTBA 00BEMOB Tel. [To-
J0OHEIE Tena B IpocTpaHcTBe. COOTHOMIEHUS MEXAY IIJIOILALIMH
IIOBEPXHOCTEH, 00BEMaMHU TOJJOOHBIX TElL.

6.Teopema 00 06BEME MPSIMOYTONBLHOTO MApAILIENIENUIIENA H
CJICICTBUSA U3 HEE.

7.06BEM npusMbl. OOBEM UITHHApPA.

8.006béM nmupamugsl. O6BEM KOHYCA.

9.00BEM mapa u miomanb chepsl.

NS\ N

B TOM 4HnCIIe IpaKTUYECKUX 3aHATHH

1.IlpakTuyeckoe 3aHsaTHE «M300paxkeHue Te BpallleHds Ha IIIoC-
KOCTH. Pa3BEpTka HUIHHIpA U KOHYCaY.

2.IIpaktuueckoe 3ansTHe «KomOGuHanuK TeI BpallleHus 1 MHOTO-
IPaHHHUKOB. MHOTOTrpaHHHK, OIIMCAHHEIH OKOJIO cdhepsl, chepa,
BIIMCaHHAas B MHOTOTPAHHUK, WITH TEJIO BPAIICHUS.
3.IIpaxkTryeckoe 3aHaTHE «IlomoGHEIe Tena B mpocTpancTse. Co-
OTHOIICHHS MEXIY IIOLIAASIMU IOBEPXHOCTEH, 00BbEMAMH I10-
JOOHBIX TeJ.»

Pasnen 4 «Anredpa 1 Hauala MATEMAaTHYECKOTO aHAIH3ay

OK 01,
0K 02,
OK 04




Tema 4.1 Hauana marte-
MaTHYECKOro aHaJIu3a.

ConeprxaHue yuyeOHOro MaTepuaa

1. TTocenoBaTENBLHOCTH, CIOCO0BI 3a1aH s TOCIEI0BATEIIbHO-
cTeit. MOHOTOHHBIE [TOCIEN0BATEIBHOCTH.

2.ApH(MeTHIECKas ¥ TeOMETPHIECKas IPOrpecCuH. beckoneuHo
y6BIBaONas reoMeTpudeckas nporpeccus. CyMma 6eCKOHEUHO
yOBIBAOLIEH TeOMETPHYECKOH TPOr PECCHH.

3. IlpousBoanas GyHKnuM. DOpMyJIbl HAXOKICHUA NPOU3BOA-
HOH CyMMBI, IPOU3BECHHUS U 4AaCTHOTO QyHKIMH.

4. TIpou3BOIHBIE SIEMEHTAPHBIX (YHKIIUHA.

5.[€OMETPUUESCKUH CMBICT IIPOU3BOHOM.

6.DU3NYECKHI CMBICT IPOU3BOAHOM.

7 IIpuMeHeHye POM3BOAHOM K HCCIIEIOBAHMIO QYHKIMIT Ha MO-
HOTOHHOCTb

8. JIpuMeHeH e POM3BOAHOMN K HCCIEN0BAHUIO QYHKIMH HA SKC-
TPEMYMBL

9.ITepsoo6pasnas. [IpaBuiia BEIYUCIEHHUS IEPBOOOPA3HOM.
10.Tabnuna nepBooOpasHbIX.

11.AuTerpain.

12.®opmyrna HerotoHa—JlelOnuna.

13.1uTerpai, ero reoMeTpUYECKUHM CMBICIT.

14.WnTerpai, ero reoMeTpUYECKU CMBICIT.

15.1uTerpai, ero GpuU3U4ECKUH CMBIC.

[\S] NS SO R O I S

[ NS NSRS SO S I NS I o8

B toMm 4ducie NIPaKTHYECKUX 3aHATUU

1.IIpaxktuueckoe 3aHsTue «HaxoxkIeHUus IPOU3BONHON CYMMBI,
TIPOM3BEICHNS M YaCTHOTO (QyHKIIHH.».

2.IIpakTuueckoe 3aHsATHE «]IpHMEHEHHE IPOU3BOTHON K HCCIIe-
JOBaHHIO QYHKIMA Ha MOHOTOHHOCTE M 3KCTPEMYMBI.
3.ITpakTuueckoe 3auaTHe «HaxosxkaeHne HauOOIBIIEro U
HAUMEHBIIETO 3HaYeHUs! QYHKIHMHA Ha OTPE3Ke).

4 Ilpaktuyeckoe 3aHsTHe «VHTerpail. BeraucieHne HHTerpaay.
5. IIpakTHyecKoe 3aHsiTHe «BBMUCIEHHE HHTErpana 1o popmyre
Herotona—Jlefbuuna. »

N

CamocTosTenpHast paboTa CTyIEHTOB

Vcnonp30BaHMeE IIPOrPECCHH IS PEILEBHS PeaIbHBIX 3a/1a4 IIPH-
KJIagHoro xapakrepa. @opMyiia CIIOKHBIX IIPOLIEHTOB.
HemnpepriBHBIE QYHKIHH.

[IpuMeHeHMe TPOU3BOHOM JUIS HAXOKAECHUS HAWTYYIIEro pelle-
HUS B IPUKJIAHBIX 3aa4ax, UL ONPENENICH s CKOPOCTH IIPO-
1ecca, 3aJaHHOro hopMyIoH WIH rpadUKOM.

Paznen 5 «MHOXKECTBA U JIOTUKA»

Tema 5.1.
«MHOKeCTBa U JIOTHKA»

Coneprkanue yueOHOro Mareprana

1. MHOXECTBO, OIEpaluy Hajl MHOKecTBaMH. JluarpaMmbl Oii-
nepa—BenHa

2.0npenenexue, Teopema, CIeICTBUE, 10Ka3aTeIbCTBO.

[\

1.CamocTosTenbHast paboTa CTyI€HTOB

[IprMeHeHHe TEOPSTUKO-MHOKECTBEHHOTO aniapara Ajs omuca-
HMS peaJIbHBIX [TPOLIECCOB U ABJICHUH, [TPU PELICHUH 3a1a4 U3
IPYIUX YU4eOHBIX TPEAMETOB.

Pazgen 6 BeposSTHOCTL M CTaTUCTHKA.

OK 01,
OK 02,
OK 04




Tema 6.1.
«CryyaltHble COOBITHS
1 BEPOSITHOCTH

Coneprxanue yueOHOro Mareprania

1. KomOuHaTOpHOE IpaBHIIO YMHOKEHUsL. [lepecTaHOBKY U (ak-
TopHall. Yucno coyeTaHui.

2.CityqalfHbIE 9KCIIEPHMEHTHI (OIIBITBI) ¥ CIIyYaifHbIe COOBITHL.
OJeMeHTapHBIe COOBITHS (MCXOBI). BeposaTHOCTE cirydaitHoro co-
ObITHA. BIH30CTE YaCTOTH M BEPOSATHOCTH COObITHH. CydaifHble
OTIBITBI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHAMHU. Be-
POSITHOCTH COOBITHH B ONBITAaX C PABHOBO3MOKHBIMH 3JIEMEHTA-
HBIMU COOBITHSAMH.

3.Omnepanyu HaJ COOBITUIMH: IEpPeCceUeHHE, OObEIUHEHHE, [IPO-
THBOIIOJIOKHBIE COOBITHA. JlarpaMmel Diinepa. GopMyia ciioxe-
HUsI BEPOSTHOCTEH. Y CIIOBHAS BEPOSATHOCTh. Y MHOKCHHE BEPOAT-
HoCTel. JlepeBo ciydaiHOro skcnepuMenTa. PopMysia IONMHON
BeposaTHOCTU. HezaBucHMEBIE COOBITHS.

B Tom 4ncne nmpakTHUeCKUX 3aHSTHI

1.IIpaktryeckoe 3ansaTue « Tpeyronsuuk [ackas. ®opmyia 6u-
Homa Herotonay.

CamocTosTenpHas paboTa CTyIEHTOB

[IpencTaBnenye naHHBIX C IOMOLIBIO TadaMI U auarpamm. Cpen-
Hee apu(QMETHUECKOE, MeTHaHa, HaHOOIbIIIee ¥ HAMMEHBILIEE 3HA-
YEHUs, pasMax, JUCIIEPCUsT U CTAHAAPTHOE OTKJIOHESHHE YHCIIO-
BBIX HAOOPOB.

Cry4aiiHBble OIIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHI COOBI-
THAMH. BEpOSATHOCTH COOBITHIA B OIBITaX ¢ PABHOBO3MOKHBIMH
9JIEMEHTAPHBIMU COOBITHAMHU. JlepeBo ciiydailHOro sKcIepu-
MEHTA.

Tema 6.2.

«Cityyai{HbIC BEJTUYMHEI
1 3aKOH OOJIBIINX YH-
celn.

Coneprxanue yueOHOro Marepuaia

1. buHapHEIA CiTydaliHBIH OIBIT (MCIBITAHKE), YCIIEX M HEYAAYA.
HesaBucumele ucnbitanus. Cepust HE3aBUCUMBIX UCIIBITAHUH 10
nepsoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUH BepHy iy
2.YucnoBele XapaKTePUCTUKY CITyYalHBIX BEIHYHH: MaTeMaTHde-
CKO® OKUJaHHUE, NUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE. MaTe-
MaTHYeCKOe OKUAaHue OMHApHOU CITy4aHOW BeTMYMHBL, Mare-
MAaTHYECKOS OKUJaHHUE CYMMBI CIIy4YailHBIX BEJIMUMH. MareMarTH-
YECKOE OJKMIAHHUE U JUCIEPCHUS] TE€OMETPUIECKOTO U OHHOMHUAIE-
HOTO pacIpeeIeHUuH.

3.3akoH GONIBLINX YKCEN U €r0 POJIb B HAaYKe, IPUPOJE U 0bIIe-
cTBe. BeIOOpOYHBII METONT HCCiIe TOBAHUH.

CamocrosTenpHas paboTa CTYIEHTOB

Crygaitnas BenmuuuHa. Pacripenenenne BeposatHocTedt. Jlua-
rpamma pacnpeaenaenus. [IpuMepsl pacripenenenuii, B TOM 4ucIe,
reOMETPUUSCKOE U OHHOMHAJIBHOE.

[IpyMepBI NPUMEHEH S MAaTeMaTHYECKOrO OKUIAHHS, B TOM
YHCJIE B 3a/1a49ax U3 ITOBCENHEBHON KU3HU.

[TpuMepe! HETIPEePBIBHBIX CITyYaMHBIX BEIHYUH. [IOHATHE O IIOT-
HOCTH pacnpefesieHus. 3afayqt, IPUBOAIIINE K HOPMAILHOMY
pactipeneneHnio. IIoHsiTHE 0 HOPMAaIbHOM pacHpeeeHUH .

OK 01,
OK 02,
OK 04

IIpomexyTouHast aTTecTauus B GopMe 3K3aMeHa

2(2)

Beero:

290




3. VcnoBus peanusaliy yyeOHoro npeameTa

3.1. g peanusamuy IporpaMMbl yuebHOro mpeaMeTa J0/DKHEL OBITH TIPELYCMOTPEHBI CIEAYIO-

[IIe crenuanbHble ToMelnenus: B cootsercTsuu ¢ PI'OC CIIO u [TOOIT:
KabuueT 06111e06pa3oBaTeNbHBIX AUCIHUILIIH, OCHAIICHHBIA 060pyIOBaHUEM:

[10CAIOUHbIE MECTA II0 KOJTHYIECTBY O0OYHAIONMHMXCs; paboyee MECTO IPENoAaBaTeLd; UH(OpPMALTOHHEIE
CTCHJIBI, MOJIENH IIPOCTPAHCTBEHHBIX TEI; HAJIAIHBIE TOCOOUS (KOMILIEKTHI y4eOHBIX TalHIL, IJTAKaTOB,
HOPTPETOB BBIAAIOIIMXCS yICHBIX- MATeMATHKOB), TEXHHUECKUMH CPEICTBAMH 00YUEHHS: My T THME K-
HBIM 060pYyIOBaHUEM, IOCPENCTBOM KOTOPOT0 Y4aCTHUKH 06pa30BaTeIBLHOro Npollecca MpoCMaTpUBAIOT
BH3yaIbHYI0 MH(GOPMAIMIO IO MaTeMaTHKe, CO3JAIOT NMPE3CHTALNH, BUACOMATEpHATIEL, UHBIC JIOKY-
MEHTbI, KOMIIBIOTEp C JTHIEH3HOHHBIM IPOTPAMMHBIM 00CCIICUCHUEM, HHTCPAKTHBHAS I0CKA, 3aTCMHe-
HHE, TOYKa JIOCTyINa B HHTEPHET.

3aHsATHS IPOBOATCS C IPUMEHEHHEM 3JIEKTPOHHOTO 00yUEeHHS U MUCTaHIIMOHHBIX obpaszoBarterb-
HBEIX TEXHOJIOTHH.

3.2. MadopmarionHoe 00eCIeYeHHe pealn3aluy IIpOrPaMMBbl

OCHOBHBIE TI€YATHBIE U AJIEKTPOHHBIE H3IAHUS:

1. AnreGpa ¥ Hauana MaTeMaTH4eckoro anammsa. 10-11 xmaccel. Ba3oBblil ¥ yrayOaeHHBIN
ypoBHH. Yuebuuk : yuebnux / I1I. A. Anumos, 0. M. Komsrun, M. B. Tkauépa [u ap.]. — 13-e u3n.,
cTep. - Mockaa : ITpoceeenue, 2025. - 465 ¢. — ISBN 978-5-09-127034-1. - TekcT : 2IEKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2220137 (nara obparnenus: 23.06.2026). — Pesxxum no-
CTyma: 1o MOAIHUCKE.

2. Aranacan JI.C. [eomerpus. 10-11 knaccnl. Ba3oBslit 1 yriyOn€HHBINH YPOBHU. ONEeKTpOHHAA
dopma yuebnuka / Aranacsas JI.C., byrysos B.®., Kagomuesn C.B., - 13-e u3n. - M.:[Ipocsernienue,
2026. - 288 c. - ISBN 978-5-09-103139-3. - Texert : a5eKTpoHHBIA. - URL:
https://znanium.ru/catalog/product/2246907 (nata oOpalieHus: 23.06.2026). — Pe;xxuM gocTyna: mo
TIO/ITTHCKE.

3. www.feior.edu.ru (MHbopManuOHHBIE, TPEHUPOBOYHBIC X KOHTPOJIBHBIE MaTepHabl).

4. www.sehool-eolleetion.edu.ru (Equnas koyuekiuy HHGPOBBIX 00pa3oBaTEIBHBIX pECypcoB).

JIOTIOMTHUTEIHHBIE UCTOUHWKH:

1.Bammakos, M. Y. Maremartuka : yue6Huk / M. M. baumakos. — Mocksa : KuoPyc, 2026. —
394 ¢. — ISBN 978-5-406-15043-6. — URL: https://book.ru/book/958781 (nata obparueHus:
23.06.2026). — TekcT : 3NeKTPOHHBIH.

2 Baumakos, M. Y. Matemarika. [IpakTukym : yueOGHO-IpakTHdeckoe nocodue / M. I. Bamma-
xoB, C. B. DuTiHa. — Mocksa : KroPyc, 2026. — 294 ¢. — ISBN 978-5-406-15539-4. — URL:
https://book.ru/book/960332 (nata oOpalueHus: 23.06.2026). — TeKCT : 3EKTPOHHBIM.

3. Boromonos, H. B. Anrefpa u Havana aHaiu3a : ydeOHOe 1ocobue I CPEAHEro npogeccuo-
ganeHOro o6pasomanus / H. B. Boromomnos. — Mocksa : M3naTenscTBo [Opaiit, 2022. — 240c. —
(IlpodeccuonansHoe o6pasopanue). — ISBN 978-5-534-09525-8. — TekcT: 21eKTpoHHblH // O6pasosa-
TenpHas mwiathopma FOpaiiT [caiit]. — URL: https://ezpro.fa.ru:321 7/bcode/489977

4. Boromosio, H. B. TeoMeTpus : yueGHOe mocobue Ui CPeHEro NpoheccHOHanIbHOro obpa3zo-
sanus / H. B. Boromomnos. — Mocksa : Mznatensctro FOpaiit, 2025. — 108 c. — (IlpodeccnonanpHoe
o6pazoanue). — ISBN 978-5-534-09528-9. — Texcr: aMeKTpoHHEIH // OGpasoBarenbHas miargopma
IOpaiit [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromaos, H. B. TIpakTHuecKue 3aHATHS [0 MaTeMaTHke B 2 4. JacTh 1 : yuebHOE IOCOOHE

U1 cpemHero npodeccuonanpHoro obpasosanus / H. B. BoromonoB. — 11-e u3a., mepepad. ¥ gou. —
Mocksa : UsmarenscrBo IOpaitt, 2025. — 326 ¢. — ([IpodeccuonanpHoe o6pazosanue). — ISBN 978-
5.534-08799-4. — TekcT: 5MeKTpoHHEN // O6pasoBarensHas mnargopma HOpaiT [caliT]. —

URL: https://ezpro.fa.ru:3217/bcode/490666
6. Boromonos, H. B. IIpakTudeckue 3aHATHS [0 MaTeMaTHke B 2 4. JacT 2: yuebHOe 1ocodue

U1 cpefiHero nmpodeccruoHanbHoro obpasosanus / H. B. Boromonos. — 11-e u3z., mepepab. ¥ O0M. —
MockBsa : UsnarensctBo FOpaitt, 2025. — 251 ¢. — (IlpodeccuonanbHoe o6pazosanue). — ISBN 978-
5.534-08803-8. — Texcr: oiexkTpoHHBIH // OGpasosarenbHas miatrdopma IOpa#T [caliT]. —

URL: https://ezpro.fa.ru:3217/bcode/490667 ).



4. KoHTpOmb M OlleHKa pe3yJIbTaTOB OCBOSHHUS yueGHOro MpeaMeTa
KoHTposib 1 oLeHKa pe3yIbTaToB OCBOCHHS YUeOHOTO IIPEAMETa OCYIIECTBISETCS IperoaBaTe-
JIEM B NIPOLECCE IIPOBEICHUS IPAKTUYCCKUX 3aHATHH, TECTUPOBAHUS, @ TAKXKE BBINIOJIHEHUS CTYACHTaMH

HHIANBUOYaJIBHBIX 3anaHm71, IIPOCKTOB, HUCCJIENOBAHUH.

Pesynprare! 06yuenus

Kputepuu oneHku

MeToasI OIEHKHU

1) BllaneHre METOIAaMH JIOKa3aTeNILCTB, al-
TOPHUTMaMH peLIEHHs 3a/iayd; yMeHHUE HOpPMYIIHpPO-
BaTh ONpee/IeHHs], aKCHOMBL 1 TEOPEMBI, IIPUMe-
HSTb WX, IPOBOJUTD JOKA3aTEIbHEIE PACCYKIACHHS
B XOJI€ pEILIECHUS 3a1ay;

2) yMEeHHE OIepUpOBaTh HNOHATHAMH: CTe-
TIIEHb YUCIIa, JIOTapu(M YHCIIa; YMEHUE BHIIOIHATD
BBIYMCIICHHE 3HAYEeHUH U Ipeodpa3oBaHUs BhIpa-
’KSHHUH €O CTENEHAMH U JIorapupMaMH, ipeodpaso-
BaHHUs JPOOHO-PALIUOHANBHBIX BBHIPAKEHHUIA;

3) yMEHHE OIEPUPOBATH IOHATHIMH: Palll-
OHaNbHbBIE, HppalUOHAIbHEIE, IOKa3aTebHbIE,
CTEMIEHHBIE, JIorapuHMUIECKHE, TPUTOHOMETpUYE-
CKHE YPaBHEHHS U HEPABEHCTBA, UX CHCTEMEL,

4) ymeHME ONIepUPOBATh OHATHAMHU: PyHK-
M, HEIpephIBHAsA QYHKIMS, IPOU3BOAHAS, IIEp-
BooOpasHasi, ONpENeTeHHBIA WHTerpajl; yMeHHe
HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (QDYHKIIUH,
HCIIOJIB3Ys CIIPABOYHBIE MaTePHAJIbI, HCCIEN0BATh
B IIPOCTEHIINX Clly4yasX (YHKIHH Ha MOHOTOH-
HOCTb, HaXOJUTh HAaUOONbIIKE H HAUMEHbLIKE 3Ha-
4eHHUS QYHKIHUI; CTPOUTE rpa@ KM MHOTOYJIEHOB C
HCIOJIE30BaHHEM alllapaTa MaTeMaTHYECKOT0 aHa-
JM3a; IPUMEHATD [IPOU3BOIHYIO IIPU PEIIEHUH 3a-
Jla4y Ha IBUJKEHHUE; pellaTh IMPAaKTHKO-OPHEHTHPO-
BaHHBIE 3a7a4yd Ha HAUOOJBbIIME M HAHMEHBIIHE
3HAYeHWs, Ha HAXOXXAECHHUE IIyTH, CKOPOCTH U YCKO-
peHus;

5) yMEHHE ONEePUPOBATh MOHITHAMH: PaLIU-
OHaJIbHas QYHKIMSA, TIoKa3aTebHas QyHKIHS, CTe-
neHHas (QYHKIWS, jJorapupMuueckas QyHKOUS,
TPUTOHOMETPUUCSCKHE QYHKITMH, OOpaTHBIE QYHK-
MU, YMEHHE CTPOUTH IPaQHUKH U3YYEHHBIX QyHK-
[UH, UCTIOJIB30BAaTh rPaQUKU IPU U3YUEHUH IIPO-
[ECCOB U 3aBUCHMOCTEH, NIPU PEIISHWH 3a1ay U3
JPYTUX y4eOHBIX IPEAMETOB U 3a1a4 U3 pealbHOM
KHM3HM; BbIpaXaTb GopMyJaMH 3aBHCHMOCTH
MEKIy BEINYHHAMU;

6) YMEHHE pellaTh TeKCTOBBIE 3a/lauH pas-
HBIX THIIOB (B TOM YHCJIe Ha IIPOLIEHTEI, JOJIH 1 Ya-
CTH, Ha IBHKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCJIyT, HaJIOTH, 3aJaud K3 OOJacTH YIpaBJIeHUS
JTHYHBEIMHM ¥ CEMEHHBIMU (PUHAHCAMH ), COCTABIIATh
BBIpAKEHHs, YPABHEHUS, HEPaBEHCTBA M WX CH-
CTEMBI 110 YCJIOBHIO 3aJadd, HCCIENOBaTh MOJIy-
YEHHOE PEIIEHUE U OLIEHUBATh IIPABIOIIOOOHOCTD
pe3yIbTaTOB;

7) yMEHHME ONIEPHPOBATh IOHATHSIMH: CPEJI-
Hee apuMeTHyeckoe, MeauaHa, HauOoJblIee U

IonmnoTa npoaemMoHCTpUpO-
BAHHBIX 3HAHUU U YMEHHUE
IIPUMEHSATDH UX TP BBINO-
HEHHMHU IIPAKTUYECKUX pa-
6orT.

OneHka «5» cTaBUTCS NIPH
TIIOJTHOTE OTBETA WM pellle-
Hus B 006eMe 90% - 10094,
Onenka «4» CTaBUTCS IIpH
IIOJIHOTE OTBETA WJIH pelle-
Hus B o0beme 70% - 89%,
OueHka «3» cTaBUTCS MPH
IIOJIHOTE OTBETA UJIH pelile-
Hus B 0dbeMe 519%6 - 69%,
OueHka «2» CTaBUTCS IIPU
IIOJTHOTE OTBETA HIIH pellle-

HHA B 006beMe 50% u MeHee.

TectupoBanmue,
BOIIPOCHI K 3K3a-
MKHY.




HaUMEHBIIIee 3HaYeHUs, pa3Max, JUCIIepCHsl, CTaH-
[apTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEeHHE
U3BJeKaTh, HHTEPIPETUPOBATh  HMH(YOPMALHIO,
Tpe/CTaBIeHHyl0 B Talnuuax, Ha Auarpammax,
rpaduKax, OTPAKAIOMIYI0 CBOWCTBA pealbHbBIX
IIPOIIECCOB U SIBICHHUIA; NPECTaBIATH HHGOPMa-
| IO C TIOMOLIBIO TAOJMI[ ¥ JHarpaMm; HCCIIeNo-
BaTh CTATUCTUYECKHE JAaHHBIE, B TOM YHCJIE C [IPH-
MEHEHHEM rpapHuecKuX METOJI0B U 3JIEKTPOHHBIX
CpEICTB;

8) yMeHHe OIepHpOBaTh MOHATUAMU: CIIy-
YalfHBIH OIIBIT U ClIydaifHOE COOBITHE, BEPOATHOCTD
CIIy4aifHOrO COOBITHSA; yMEHHE BEIYUCIIATE BEPOAT-
HOCTH C HCIIONBb30BaHUEM TpadUIEeCKUX METOIOB;
TIPUMEHSATH GOPMYJIBI CJIOKEHUSA U YMHOKEHAA BE-
POSTHOCTEH, KOMOUHATOPHBIE (aKTB ¥ HOPMYJIBI
TIpH pEelIeHUH 3a7ay; OLIEHUBATH BEPOATHOCTH pe-
ATbHBIX COOBITHIA; 3HAKOMCTBO CO CJIy4YaHBIMHU BE-
JTUYMHAMH, YMEHUE NPUBOJUTE IIPUMEPBI NPOSB-
JIeHWs 3aKOHa GONBLIMX YKCes B IPUPOIHBIX H 00-
IIECTBEHHBIX SBIEHUIX;

9) yMeHHe OIIEpHpPOBATb IOHSATHAMH:
TOuKa, NpsAMasi, IIOCKOCTh, IPOCTPAHCTBO, IBY-
TPaHHBIN YroJl, CKPEIIMBAIOIIHECs IPSMBIE, ITapai-
JENTBHOCT, M IEPNESHAUKYIAPHOCTb MPSIMBIX U
TUTOCKOCTEH, YroJ MEKAY NPSMBIMHU, YTOJ MEKAY
TIPAMOii U IIIOCKOCTBIO, YTON MEKAY INIOCKOCTAMH,
paccTOsHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHHE
MeKIy MpPAMBIMH, PACCTOSHHE MEXAY IUIOCKO-
CTAMH; YMEHHE UCIIONb30BaTh IIPH PEIIeHNH 3a1a4
u3ydyeHHbIe GaKThl U TEOPEMBI TAHUMETPHH; yME-
HHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO
MUpa;

10) yMeHHe OepupOBaTh IIOHSITUSIMH: MHO-
FOTpaHHUK, CEUeHHe MHOTOIpaHHWKa, KyO, mapa-
JIeNIenTUIIE, IpU3Ma, MUpaMuaa, GQUrypa u moBepx-
HOCTB BpAIl€HUs, UMIMHIpP, KOHYC, wIap, chepa,
ceyeHHs (DUTYpHI BpalleHHUs, IIOCKOCTh, KacCaro-
masaca cdepsl, HUIMHAPA, KOHyca, IUIOMANb I10-
BEPXHOCTU MUPAMUJBI, MPH3MBI, KOHYCA, LMJIWH-
Apa, Iwiolaas cdeprl, 00bem Kyba, IpAMOYromb-
HOTO NapaJuleIeNuIea, TUPaMHIIbL, IIPU3MBI, K-
JNMHIpA, KOHyCa, Iapa; yMEeHHE u300paxKaTh MHO-
rOrpaHHUKH U TIOBEPXHOCTH BpAIEHHA, HX Ceve-
HUA OT PyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEH-
TOB U 3JEKTPOHHBIX CPEACTB; YMEHHE pPAcIo3Ha-
BaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PacIo-
3HaBaTh [IPABUJIbHBIE MHOTOIPAaHHUKH;

11) ymeHue onepupoBaTh NOHATUAMU: IBH-
JKSHUE B IPOCTPAHCTBE, IT0JOOHEIE PUTYpHI B IIPO-
CTPAHCTBE; UCIIONB30BATh OTHOLIEHHE IIOIIaneH
TOBEPXHOCTEH U 00BEMOB TMOMOOHBIX GQUIYD IPHU
peleHuH 3a/ay;

12) yMeHME BBIYUCIATH T€OMETPUUCCKUC




BEIMYUHBI (IJIMHA, YToM, IJIOMAanb, 00bEeM, IIJIO-
aAb TTOBEPXHOCTH), HCTIONB3YsI U3yUeHHBIE GOp-
MYJIBl ¥ METOIB;

13) yMeHHe onepupoBaTh NOHATUSIMU: TIPS~
MOYIOJIbHAas CHCTEMa KOOPAWHAT, KOOPAWHATEI
TOUYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAISIPHOE
IIPOM3BENIEHHE, Yrol MEKIy BEKTOPaMH, CymMMa
BEKTOPOB, IPOM3BE/IEHHE BEKTOPA Ha YUCIIO; HAXO0-
IUTHh C IOMOIIBI H3YYEHHBIX (GOpMYT KOOPIH-
HAaTel CEPEIWHBl OTPE3Ka, pACCTOSHHE MEKIY
JByMsI TOUKaMH;

14) ymeHue BbIOMpPATh MOAXOIAIIUN H3Y-
YEeHHBII METOA [UIsl pelISHUs 3aJadd, pacllo3Ha-
BaTh MareMaluyeckue (GakThl U MaTeMaTHUSCKUE
MOJIETH B IIPHPOAHBIX ¥ OOLIECTBEHHBIX SIBICHUSAX,
B UCKYCCTBE;, YMEHHE IPUBOJIUTH IIPUMEPHI MaTe-
MAaTHYECKUX OTKPBITUH POCCHUCKOM M MUPOBOM
MaTeMaTH4YEeCKON HayKHU.




