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PaGouas nporpamma y4eGHOro mipeaMeTa pa3paboTaHa Ha OCHOBE (edepalbHOro
TOCYAapCTBEHHOIO 06pa30BaTeNBHOrO CTaHAapTa CpefHero odiero obpazopanus, dpeme-
pajbHOM 06pa3oBaTeNbHOM MPOrpaMMbl CpeJHETO 00IIero 00pa3oBaHus C YYETOM MOy~
JaeMOH CIIELMANLHOCTH (elepalbHOr0 rocyJapCTBEHHOr0 00pa3oBaTeIbHOrO CTaHaapTa
cpenHero npodeccroHanbpHOro 06pazoBanus no crenuansaocTd 38.02.01 DxoHOMMKA 1
OyXraJTepcKuii y4eT (110 OTpacysaM)

Pazpabotuuku:
ErcroxoBa Enena MuxaiinosHa, npernojaBaTelib, BBICIIAsA KBATU(UKAMOHHAS KATErOpyst
3akosnuna EBrenus I'eHHaqpeBHa, NpemnoaBarTelib, BEICIIAs KBaTU(QUKAI[MOHHAsA KaTero-

pu4a

Pa6Gouas nporpaMma y4eOHOro IpeiMeTa pacCMOTPEHA M PEKOMEHI0BaHa K yTBep-
KIICHUIO Ha 3acelaHuM IIPEAMETHO-IIMKIIOBOH KOMUCCHH 00111€00pa3oBaTe/ibHBIX U ryMa-

HUTAPHBIX IUCLHILINH.

IMpotokon ot «30» aBrycra 2024r. Nel

INpencenarens mpeaMeTHO-LUKIOBOK @%{f/

KOMHUCCHH E.M. EBcrokoBa



1. O6uias xapakreprcTrka pabodeit mporpaMMel y4eOHOTO IIpeaMeTa

1.1. Mecto yueGHOro npeaMera B CTpYKTYpe OCHOBHOH 00pa3oBaTeIbHOM IIPOrpaMMBI

Vye6HEI npeaMeT «MareMaTukay SBISeTCA 0O0s3aTeNbHOM HacThIO 00IIe00pa3oBaTEIBLHOTO
yue6GHOro IMKJIa OCHOBHOM 00pasoBatenbHOil mporpammMsl B cooteeTcTBrM ¢ GI'OC CIIO mo crenmans-
gocTH 38.02.01 DxoHOMUKA U GYXTanTepcKuil ydeT (110 OTpaciisiM).

1.2. Ilens 1 muaHupyeMbie pe3yIbTaTbl OCBOCHHs y4eOHOTO MpeMeTa:

Ilenp ocBoeHus yueOGHOro mpeaMmera «MaTeMaTHKa»: OCBOEHHE O0YYalOIUMUCS COACPKAHHA
yae6GHOro mpeaMera «MaTeMaThKay U JOCTHXKEHHE Pe3yJIbTaTOB e¢ H3YJEHHs B COOTBETCTBUHU C TPeOO-
BaHHsaME OI'OC COO ¢ yuetom npodeccuonansHoii Harmpasiersocty GI'OC CIIO,

Pe3ynbraThl U3yueHHs y4eOHOTO NpeaIMeTa:

JTMYHOCTHEIE:

1) rpaskAaHCKOrO BOCITMTAHHUA:

c(hOPMHUPOBAHHOCT TPAXJAHCKOH ITO3HIMH O0YYaroIerocs Kak akTHBHOTO M OTBETCTBEHHOTO
q/leHa POCCHHCKOro OGIIECTBA, MPE/ICTABICHHE O MATEMATHYECKHX OCHOBaX (YHKIMOHHPOBAHHUS pas-
JIAYHBIX CTPYKTYD, ABNEHHI, IPOLELYp rPaKIaHCKOTo 00IIecTBa (BHIOOPEI, OIPOCHL U APYIOE), YMEHHE
B3aHUMOJIEHCTBOBATD C CONMATbHBIMH HHCTUTYTAMH B COOTBETCTBHHU C UX QYHKIUAMH U Ha3HAYCHUEM;

2) IaTPUOTHYECKOTO BOCIIUTAHUA:

c(OpPMHPOBAHHOCT POCCHIICKOH IPaXKIAHCKON MICHTHYHOCTH, YBOXEHHUS K IPOIIIOMY M HACTO-
ALIEMY POCCHHCKOH MaTeMaTUKH, IEHHOCTHOE OTHOIIEHHE K JOCTIDKCHHSIM POCCHHCKHMX MaTeMaTHKOB
H POCCHICKOM MaTeMaTH4eCKOM LIKOJIBI, HCHOJIB30BAHHE STUX JAOCTIKEHNH B IPYTHX HAyKaX, TEXHOJIO-
rusx, cepax S3KOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHUS:

0CO3HAHHUE JYXOBHBIX IEHHOCTEH POCCHUCKOTO Hapona, ChOpMUPOBAHHOCTE HPAaBCTBEHHOIO CO-
3HAHMS, THYECKOTO TIOBE/ICHHS, CBA3AHHOTO C IIPAKTHIECKUM IPAUMEHEHUEM TOCTIKCHUH HAYKU U Jes-
TEIBHOCTBIO YIEHOT0, OCO3HAHHE JIMYHOTO BKJIAa B IOCTPOEHHE YCTOHIMBOrO OyMyILEro;

4) 3CTETHYECKOTO BOCIIMTAHUS:

3CTETHUECKOE OTHOLIEHHE K MHpY, BKIIOUAs 9CTETHKY MaTeMaTHIECKHX 3aKOHOMEPHOCTEH, 005-
eKTOB, 3a71a4, PELIEH U1, PacCy’KIeHHH, BOCIPUMMYMBOCTh K MATEMATHYCCKUM ACTIEKTaM Pa3/IMIHbIX BU-
JIOB HCKYCCTBa;

5) ¢uzmgeckoro BocnuTaHuUs:

c(OpPMHPOBAHHOCTH YMEHHs IPUMEHSATh MATEMATAYCCKUE 3HAHUS B HHTEPECAX 37I0POBOTO U 6e3-
OIIACHOTO 00pa3a H3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310POBOE IIUTAHHUE, cOanan-
CHPOBAHHBIH PEIKUM 3aHATHI M OT/IbIX, PEryIApHas (pu3nIeCcKas aKTHBHOCTD), ¢u3mygeckoe coBepIIeH-
CTBOBaHHE IIPU 3aHSATUSIX CIIOPTHBHO-03J0POBUTENBHON AEATETBHOCTEIO;

6) TpyIOBOTO BOCIIHTaHUS:

FOTOBHOCTB K TPYLY, OCO3HAHHE [EHHOCTH TPYROJIIOOUS, HHTEpeC K pasTuuHbmM cdepam mpodec-
CHOHAIBHOMN JE€ATETBHOCTH, CBA3aHHBIM ¢ MATEMAaTHKOH U €€ NPHIIOKEHUAMH, YMEHHE COBEPIIATh 0CO-
3HAHHBIA BEIOOP Oyaynieil mpodeccHy M peann30BbIBATE COOCTBCHHBIC )KU3HCHHBIC IUIAHBL, TOTOBHOCTH
¥ CIIOCOGHOCTh K MaTeMaTHUecKoMy 00pa3soBAaHHIO U caMOOOPa30BaHUIO Ha MPOTKEHUH BCCH KH3HH,
FOTOBHOCTD K aKTHBHOMY YYacTHIO B PENIEHHY IPAKTHYECKHX 3a/1a4 MaTeMaTHIECKON HallPaBIeHHOCTH,;

7) DKOJIOrMYECKOTO BOCIIMTAHUS:

c(OPMHPOBAHHOCTH IKOJOTHYECKON KyIbTYpbl, NOHAMAHHE BIMSHHA COLHMATIBHO-OKOHOMH'IC-
CKHX IIPOLIECCOB HA COCTOSHHME MPUPOMHON ¥ COLMANBHOM CPebl, 0CO3HAHUE I7100aBHOTO XapaKrepa
SKOJIOTHYECKHX MPO6JIeM, OPHEHTANMs HA TPUMEHEHNE MATEMATHIECKHUX 3HAHHH JITA PEIICHU 33729 B
06JIacTH OKpyXKaroieil cpe/bl, INIAaHKPOBAHHUE TIOCTYNKOB M OIICHKH HX BO3MOXHBIX MOCJIEACTBUHN 1A
OKpPYXAIOILIER CPe/Ibl;

8) LIEHHOCTH HAayYHOTO TIO3HAHHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPasBUTHA
HayKH H OGIIECTBEHHON IPAKTUKH, TOHNMAaHHE MaTeMaTHIeCKON HAyKH Kak cdepsl ueroBeUecKol es-



TECJILHOCTH, 3TAllOB eé pa3sBUTHUSI U 3HAYUMOCTH [UId Pa3sBATHA ITUBUJIN3AIINA, OBJIIaACHUE A3BIKOM MaTe-
MaTHKHA ¥ MAaTEMaTHYECKON KyanypOﬁ KaK CpeICTBOM IIO3HAHW MHApPA, TOTOBHOCTD OCYLICCTBJIATH IPO-
€KTHYIO H HCCICHOBATEIBCKYIO ACATC/IBHOCTD HHIWBHAYAJIBHO U B I'PYIIIIC.

MeTalnpeaMeTHbBIE:
a) 6a3oBbIe JTOTHYECKHE JeHCTBU KaK YacTh MO3HABATE/IPHBIX YHUBEPCAIbHBIX y4eOHBIX AeH-
CTBHUH:

BBLIBIIATH M XapaKTepH30BaTh CYLIECTBEHHBIC IPH3HAKH MAaTEMATHYECKUX OOBEKTOB, MIOHATHH,
OTHOIIEHHH MEXTy HOHATUIMHE, GOPMYIHPOBATH ONPEAEIICHUS IOHATHI, yCTAHABINBATh CYIIIECTBEHHBII
IpU3HAK KiacCu(HKalU, OCHOBaHUSA 11 0GO0IIEHHs i CPABHEHUS, KPHTEPUH IIPOBOJIMMOTO aHAIN3A,

BOCIIPHHHMATH, HOPMYIHPOBATE U TPEOOPa3OBHIBATD CYKICHHS: YTBEPAUTEIHbIC H OTPULIATEITb-
HBIE, €IIMHUYHEIE, YaCTHBIE U 00IIHE, YCIOBHBIE,

BBIABJIATH MaTeMaTH4eCKHe 3aKOHOMEPHOCTH, B3aNMOCBSI3H U IPOTHBOpeUns B (haKTax, NaHHbIX,
HAGIIIOICHUIX M YTBEPKACHUSX, IPEUIaraT KPUTEPUH ISl BBIABJICHHS 3aKOHOMEPHOCTEH M IIPOTHBO-
pedni;

IeJIaTh BEIBOJBI C UCIIOIh30BAHUEM 3aKOHOB JIOTHKH, JEXYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIO-
YCHUH, YMO3aKIIOYEHHUH 110 aHAJIOTHH,

IIPOBOJIUTH CAMOCTOSATENBHO T0KA3aTeIbCTBA MATEMATHIECKUX YTBEPIKICHHH (npsAMEIE U OT IIPO-
TUBHOI'0), BBICTPaUBATh apryMEHTAlUIO, IPUBOJUTH IPUMEPEI M KOHTPIPHUMEPEIL, 06OCHOBBIBATH COO-
CTBEHHBIE CYXKIIEHUS U BBIBO/IBI,

BBIGHpATh Crocol peuieHus yuaeOHoi 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BBI-
Ouparh HauboJee NOAXOAAILHNH ¢ YIETOM CaMOCTOATENBHO BBIICICHHBIX KPUTEPUEB).

6) 6a30Bble MCCIeIOBATENbCKUE AEHCTBUS KaK YacTh IO3HABATE/ILHEIX YHHBCPCATBHBIX yuel-
HBIX JeHCTBHI:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEOBATENLCKMA HHCTPYMEHT [103HAHHA, dbopMynHpoBaThH BO-
Ipockl, PUKCHPYIOUIME IPOTHBOPEUNE, MPOOIeMy, yCTaHABIIMBATh HCKOMOEC H JIaHHOE, dbopMupoBaTh I'u-
IIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIHIO, MHCHUE;

HPOBOJMTH CaMOCTOSITENIBHO CINIAHUPOBAHHBIN SKCIEPUMEHT, HCCICNOBAHAE 10 YCTAHOBICHUIO
0CcoGeHHOCTEH MaTeMAaTHYECKOTO 06bEeKTa, SIBICHHS, TIPOIECC, BHISBICHUIO 3aBHCHMOCTEHR MEXTy 00b-
€KTaMH, ABJICHHSIMH, TPOLECCAMH;

CaMOCTOSATENILHO (hOPMYJIMPOBATH 00OOLIEHNS ¥ BBIBOJIBI 10 pe3ybTaTaM IPoBEIEHHOIO HabIIro-
JIEHUS, UCCIIEI0BAHMUS, OlIEHMBATH JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJOB H 0000meHuI;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, & TAKXKE BBLIBUIATh IIPETIOIOKEHHS O €ro pas-
BHUTHH B HOBBIX YCJIOBHSX.

B) paGoTa ¢ HHOpMaIUeil KaK 4acTh T03HABATEIBHBIX YHUBEPCAIbHBIX YICOHBIX NCHCTBUL:

BBIABIATH Ae(UUUTH HHYOPMAIHHY, JaHHEIX, HEOOXOMUMBIX I OTBETa Ha BOIPOC U JYIA perie-
HUS 3371a4H;

BBIOMPATH MHPOPMALHIO U3 HCTOYHMKOB Pa3/MYHbIX THIIOB, aHATH3UPOBATh, CACTEMATH3HPOBATH
¥ HHTEPIPETHPOBATh MH(MOPMALIHIO PAa3IHIHBIX BUJOB U (GOPM [PEICTABICHHUS;

CTPYKTYpHpPOBATh MHPOPMALIHIO, IPECTABIATH €€ B pa3IMYHbIX (pOpMax, HITIOCTPHPOBATH IPa-

(uyecKky;
OIEHHBATH HAEKHOCTh HHQOPMALIMH [0 CAMOCTOSTENBHO CHOPMYIIMPOBAHHBIM KPHTEPHAM.

B) yMeHHs OGICHUS KAK YacTh KOMMYHUKATHBHEIX YHHBEPCAIBHBIX YICOHBIX NeHCTBHH:

BOCIIPHHHMATE U (HOPMYINPOBATE CYKICHUS B COOTBETCTBHY C YCIOBHAMH U UEISIMU o0meHus,
ICHO, TOYHO, IPaMOTHO BLIPaXaTh CBOIO TOUKY 3PEHMs B YCTHBIX W NHUCBMEHHBIX TEKCTaX, 1aBaTh IOSC-
HEHH 110 X0y PelleHHs 3a/1a4¥, KOMMEHTHPOBATH IOy YCHHBIH pe3ybTar;



B X0/ie 006CY K /IeHHs 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYyXKAaeMO TeMBI, MPOGIIEMBI, peracMon
3aJ1a4ul, BEICKA3bIBATh WJIEH, HAllCICHHBIC HA TOUCK PEIICHUS, COMTOCTABIIATE CBOH CYXACHUS C CY)KICHHU-
SIMH JIPYTHX Y4aCTHUKOB JIMANIOra, 0GHAPYKHBATH PasIMuMe U CXOJICTBO MO3HINH, B KOPPEKTHOH dopme
(bopMyTHpPOBATEH pa3HOTIACHS, CBOM BO3PAXEHHUS;

TIPEICTABIIATh PE3YNIBTATH PEICHAS 3aa4H, SKCIIEPUMEHTA, UCCIICIOBaHHsI, IPOCKTA, CaMOCTOA-
TENBHO BEIOHPATh (OPMAT BHICTYIICHHS C YUETOM 337124 IPE3CHTALMH U 0COOEHHOCTEH ay IMTOPHH.

I') YMEHHS CaMOOPTaHM3AMH KaK YaCTh PEryJIATUBHBIX YHUBEPCATbHBIX yueOHBIX 1eHCTBHIA:

COCTABIIATH ILTAH, AJITOPUTM PEIIEHHs 3a1a4H, BBIONPATh CIIOCO0 PELIEHUs ¢ yUETOM UMEIOIIHXCS
pecypcoB M cOGCTBEHHBIX BO3MOXHOCTE], apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHHH C
y4ETOM HOBOM MH(pOPMALIHH.

1) YMEHHSI CAMOKOHTPOJIS KaK 4acTh PETY/IATUBHBIX YHHBEPCAIBHBIX yueOHBIX IEACTBUM:

BJI4/IETh HaBBIKAMH I03HABATENBHOM pediekcun Kak OCO3HAHHS COBEPLIAEMBIX JACHCTBUI U MBIC-
JIUTENBHBIX IPOLIECCOB, UX PE3Y/ILTATOB, BIAJAETh CII0CO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIA [IPOLECCa H
pe3yabpTara peleHrst MaTeEMaTHUECKOH 3a/1a4u;

HPEIBUAET TPYIHOCTH, KOTOPhIE MOTYT BO3SHUKHYTH IIPH PELICHHH 3a1a4H, BHOCHTh KOPPEKTHBBI
B JIEATELHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HaliIEHHBIX OIMMOOK, BBISBJICHHBIX TPYJHO-
cTei;

OICHHBATh COOTBETCTBUE pPe3y/IbTara IIENH U YCIOBUAM, OOBACHATD MPHUYMHBI JOCTIKCHHS HIH
HEIOCTHIKEHHUS PE3yJIbTaTOB e TeNbHOCTH, HAXOJUTh OIIKOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

€) YMEHHUS COBMECTHOH JIeATEIbHOCTH:

IOHMMATh ¥ HCIIONB30BATh IPEUMYLIECTBA KOMAHAHOM H HHIMBHUIYanbHOH paboThI MPH PEIICHUH
yaeGHBIX 33714, IPUHAMATH L1€b COBMECTHOI JesTeNBHOCTH, MIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paGOTbl, pacIpeeaTh BUIB paboT, TOrOBAPUBATCA, OOCYXKIaTh IPOIECC H Pe3yNbTaT paboThl, 0600-
LIaTh MHEHUS HECKOJIbKUX JIIOEH;

y9acTBOBATH B IPYNINOBBIX (popMax paboTsl (06CyKIEHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI»
¥ WHbIE), BBIIONHATE CBOKO YacThb palGoTHl M KOOPIMHHAPOBATH CBOM JEHCTBUS C APYTHMMM WICHAMU KO-
MaHJIbI, OLICHUBATh KAYeCTBO CBOEro BKJIana B OOIIMH IIPOXYKT IO KPUTEPHIM, CHOPMYIHPOBAHHEIM
YYACTHUKAMH B3aUMOJICHCTBHUA.

IpeIMETHBIE!

1) BIaJieHHe METOAMH JIOKA3aTENbCTB, AITOPUTMAMH PETIEHHs 3a/1a4; yMeHHe (pOpMyTHpOBATh
OIIpe/ieNeHNs, AKCHOMBI M TEOPEMbI, IPUMEHSATh MX, IIPOBOJUTH J0Ka3aTebHbIC PACCYXXIEHHUSA B XOIC
pelleHus 3a1ady;

2) YMeHHE ONepHpOBaTh MOHATHIMHU: CTENEHb YHCIIa, TOTapu(pM UIUCIIa; YMEHHE BBUIOTHATE BI-
yyCIIeHNE 3HAYEHWI 1 MPeoGpa3oBaHms BHIPOKEHUId CO CTCIEHIMH U Jorapudmamu, npeodpasoBaHus
IpOOGHO-pallOHANBHBIX BBIPAXKCHHH;

3) yMeHHE OneprpoBaTh NOHSTHAMH: PAllHOHAIIbHBIE, HPPALMOHAIbHBIC, TIOKA3ATETbHbIC, CTCIICH-
HbIe, TorapuMHUYECKHE, TPHTOHOMETPHYECKHE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe OTepHpOBaTh OHATHAME: (YHKINS, HEMPEPbIBHAS (yHKIMS, TPOM3BOIHAL, epB006-
pasHas, onpeIe/IeHHblit HHTETPall; YMEHHE HaXOIUTh IPOM3BOIHEIE JIEMEHTAPHBIX byHKIMIA, ACIOB3YA
CIIPaBOYHBIE MATEPHATBI; MCCIIEAOBATH B MPOCTERNINX Ciydasx QYHKIUH Ha MOHOTOHHOCTB, HAXOMUTH
HauGOoJBIINE ¥ HAMMEHBIINE 3HaueHUs (QYHKIUHA; CTPOUTH IpaduK¥ MHOTOYWICHOB C MCIOJIB30BAHHEM
aIlTapaTa MaTEMaTHIeCKOTO aHaIN3a; IPUMEHATH TPOU3BOJHYIO TIPH PENICHHH 3a1ad Ha NBUKCHHE; pe-
IDaTh IPAKTHKO-OPUEHTHPOBAHHBIE 3314y Ha HanOoJbIINe H HAUMCHBIIHE 3HAYCHHS, HA HAXOXKIACHHE
IIyTH, CKOPOCTH U YCKOPEHHS;

5) yMeHHe OniepHpOBATh TIOHSTHIMA: PAIHOHATEHAS QYHKIWSA, OKa3aTebHas QYHKIHA, CTENeH-
Hasi GyHKIHMSA, TorapudMudecKas GyHKIS, TPUTOHOMETPHYECKAe QYHKITHH, obpatHble GyHKIUH; yMe-



HHE CTPOUTH rpadvKyu U3yueHHbIX QyHKIUH, HCIOIB30BaTh IpadUKy [IPU H3yYCHHH IPOIECCOB U 3aBH-
CHMOCTeH, IIpY pellicHHH 3a1a4 U3 APYTHX Y4eOHBIX IPEMETOB H 3a/1a4 U3 PeallbHON XKU3HH; BEIPAKaTh
(bopMyaMu 3aBHCUMOCTH MEXy BETHYMHAMH,;

6) yMEHHeE pelIaTh TEKCTOBBIC 33[]a4H Pa3HBIX TUIIOB (B TOM YHCIIC HA MPOLCHTHI, JOJM U HaCTH,
Ha JBIJKEHHE, paboTy, CTOMMOCTh TOBApOB ¥ YCIIYT, HAJIOTH, 3aa4y M3 00JIacTH yIpaB/icHUs JIHYHBIMA
U ceMeHHBIME (DHHAHCAMM); COCTAaBIIATh BBIPAXKEHHS, YPABHEHHsI, HEPABCHCTBA U X CHCTEMBI 110 yCIIO-
BHIO 3a,1a9H, HCCIIE0BATh TOJy4EHHOE PEIICHHUE U OLIEHUBATH IIPaBIONOA00HOCTD Pe3yIIbTaTOB;

7) yMeHHe ONepHpOBaTh NOHATHAMH: CpefHee apudMeTHyeckoe, MeanaHa, HauOoONbIIee M
HanMeHbIIee 3HAUCHHS, Pa3Max, JUCIePCHs, CTAHIaPTHOS OTKJIOHEHHE IHCIIOBOrO Habopa; yMEHHE U3-
BJIEKATh, HHTEPIPETUPORATH UHDOPMALKIO, IIPEICTABICHHYIO B TabIuNaX, Ha JuarpamMmax, rpadukax,
OTPaXAFOIIYIO CBOHCTBA PEATbHBIX [IPOLIECCOB M SABIECHUH; IPENCTABIIATD HHPOPMALIUIO C TOMOIIBIO Tab-
JIML[ ¥ [IAATPAMM; HCCIIE0BATH CTATUCTHYECKHE NAHHbIE, B TOM THCIIE C IPUMEHEHHEM IrPapuIecKuX Me-
TOJIOB W DJIEKTPOHHBIX CPEJICTB;

8) yMeHHe ornepupOBaTh OHATHAMH: CIIy4aitHbIi OTBIT K Clly4aiiHoe COOBITHE, BEPOATHOCTD CITy-
4aWHOTO COOBITHS, YMEHHE BBHIYMCIATD BEPOSTHOCTD C HCIIONB30BAHHEM IrPahuIecCKiX METOJOB; IPUMeE-
HSITh QOPMYITBI CIIOMKEHUS 1 YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE GaKThl i HOPMYIIBI IPH peLiie-
HHM 3349, OICHHUBATh BEPOSATHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIyYaiHBIMH BEINYHHAMHU;
YMCEHHE IPHBOIUTE TIPUMEDDI MPOSIBICHHS 33KOHA GONBITHX YMCEN B IPUPOJHBIX M OOIIECTBCHHBIX SB-
JNCHUAX;

9) yMeHHe ONephpoBATh MOHATUAMHI: TOUKA, IIPAMAsd, MJIOCKOCTb, NPOCTPAHCTBO, ABYTPAHHBIH
YIroJ, CKPEIIMBAIONIHECS PSMBIE, [1apaIeIbHOCTb H IEPHEH UKy ISPHOCT IIPAMBIX H ITIOCKOCTEH, yrom
MEXTY IPAMBIMH, YTOJI MEXLY TIPSIMOH U IIOCKOCTBIO, YTOJI MEXY IJIOCKOCTAMM, PACCTOSHHE OT TOUKH
0 IDIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIME, PACCTOSHUE MY ITIOCKOCTAMH; YMEHHUE HCIIOIB30BATh
IIpH PEINEHAH 38184 H3y4eHHbIe HaKThl i TEOPEMBI INIAHUMETPHH; YMEHUE OLEHNBATE PA3MEPBL 00BEKTOB
OKPY>KaIOIIETO MHUPA,;

10) ymeHHe ONepHpOBaTh MOHATHAMM: MHOTOTPaHHUK, CCUCHHE MHOTOTPaHHHUKA, KyO, mapaie-
NeTumes, Ipu3Ma, MpaMua, GUrypa i MoBEPXHOCTh BpAIeHHUs, IIHHIP, KOHYC, IIap, cepa, ceueHus
(HUrypEl Bpallenus, II0CKOCTh, KacaroInasca chepsl, WINHIPA, KOHYCa, IIIOMak NOBEPXHOCTH NHpa-
MUIBI, TPA3MEIL, KOHYCa, IMJIMHpA, ILTomans cdepbl, 06beM Ky6a, IPIMOYTOIbHOTO MapajlIeeuIea,
MHPaMHIE], IPH3MbI, IWIHHADA, KOHYCa, Iapa; yMeHHe u300paxaTh MHOTOIPAHHUKH M MOBCPXHOCTH
BpAIIEHHS, KX CEYEHHUsI OT PYKH, C OMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPC/CTB; yMe-
HHe PacIo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PacIlO3HaBATh NPABUIIbHbIC MHOTOTPAaHHUKH;

11) yMeHHE OMepupOBaTh MOHATHSIMH: JBH)KCHHE B TPOCTPAHCTBE, NOJOOHBIE QHUIYPHI B NPO-
CTpaHCTBE; HCTOJB30BaTh OTHOLICHHE ILTOMAAEH MOBEPXHOCTEH U 06BEeMOB noJo0HBIX (QUTYyp IIpH pe-
MICHUM 3a/1a4;

12) yMeHHe BLIUMCISTE T€OMETPHYECKHE BENUYUHBI (ITHHA, YToll, MIIOIaIb, 00BeM, IUIOIAab
HOBEPXHOCTH), MCTIOIL3YS H3yUeHHBIE POPMYIIBI U METOMBI;

13) yMeHHe OTepupOBaTh IOHATHAMMU: IIPIMOYTOJIbHAs CHCTEMa KOOPJMHAT, KOOP/IMHATEL TOUKH,
BEKTOp, KOOPAMHATHI BEKTOpPA, CKAIAPHOE MPOM3BEICHHE, Yrol MKy BEKTOPaMM, CyMMa BEKTODOB,
IIPOH3BE/ICHIE BEKTOpa Ha 9HCII0; HAXOAUTH C MOMOIIBIO H3YYEHHBIX (OPMYJT KOOPIMHATEI CEPeMHEL
OTpE3Ka, PACCTOSHUE MEXIY ABYMS TOUKAMU;

14) ymMeHHe BBIOMPATH HOAXOAAIINN H3YIEHHBIA METO UL PEIIeHN 3a[1a4d, Pacrio3HaBaTh Ma-
TeMaTHueckue (HaKkThl 1 MaTEMAaTHYECKHE MOJIENH B IPUPOIHBIX ¥ OOLICCTBEHHBIX SABICHUSAX, B HCKYC-
CIBE; yMEHHE IIPHBO/IMTH IPUMEPBI MAaTEMaTHIECKUX OTKPBITHE POCCHHCKOH H MHPOBOI MaTeMaTHde-

CKOU HAyKH.

O061mue KOMIIETEHITUU
OK 01. Bei6uparth c1noco6sl peleHus 3a1a4 NpoeCCHOHATBHOM NeATEIbHOCTH NIPUMEHHTEILHO K pas-

JMYHBIM KOHTEKCTaM;
OK 02. VIcIob30BaTh COBPEMEHHbIE CPEICTBA IOUCKA, aHAIN3a H HHTEpIpeTanuy HH(OpMAalliK i HH-
hOpMAIHOHHBIE TEXHOJOTHH IS BEIOTHEHHS 3814 IPOGECCHOHANTBHOH NEATENbHOCTH,



OK 03. [TnaHBpoBaTh U pealn30BbIBATh COOCTBEHHOE NPOPECCHOHANBHOE U JINYHOCTHOE Pa3sBHTHE,
TIpeIIPUHAMATENBCKYIO e TEIEHOCTD B IPOdECCHOHATBLHOM cepe, HCIop30BaTh 3HAHUA 110 TIPaBo-
BOM U (PHHAHCOBOI I'PaMOTHOCTH B Pa3/IMYHBIX XU3HEHHBIX CHTYaLHX;

OK 04. DddexTuBHO B3aUMO/IcHCTBOBATE M pabOTATh B KOJUIEKTHBE U KOMaHE;

OK 05. OcymecTBIATh YCTHYIO ¥ IHCBMEHHYIO KOMMYHHKAIIHIO Ha TOCY/IaPCTBEHHOM si3bIKe Poccuii-
ckoif Penepanuu ¢ yueToM 0COOCHHOCTEH COUANBHOTO B KyIbTYPHOTO KOHTEKCTa;

OK 09. TTonp30BaThCa MPodeccHoHATBHON JOKyMEHTaUel Ha rocy [apCTBEHHOM U HHOCTPaHHOM fA3bI-
Kax.

2. CTpyKTypa ¥ CoZlep>KaHHe y4eOHOro mpeaMeTa

2.1. O6beM yueOGHOTO TIpeaMeTa U BHABI y4eOHOH paboTh

Buj yueGHoit paGoThl O6mbeM B gacax
[ O6BeM 00pa3oBare/ibHON TPOrpaMMbl y4eOHOT0 IpeaMeTa 290
| O6BeM paboThI CTYIEHTOB BO B3aMMOJEHCTBHH C MPEMIOABATEICM 258
B TOM YHCJIE:
TeopeTH4ecKoe 00yUueHHne 178
80

ITPaKTUYCCKUC 3aHATH

7abopaTopHBIE 3aHATHS

KOHTPOJIEHBIE PabOTE

KypcoBoii mpoext (paboTa)

28
caMocrosiTenbHad padora

2(2)

ITpomesxyTouHas aTTecTanus B GopMe SK3aMeHa




2.2 TemaTuueckuil IIJIaH U copepkaHue yueOHOro npeaMera

HaumenoBasue pazaenos v Conepxanue yuebHOro Matepuana i ¢opmel opranusaimmu | O0béM B Komsl
TEM NeATCJIBHOCTH CTYICHTOB qacax KOMIIC-

| TECHLUH

. tbopmu-
POBaHHIO
KOTOPBIX

cnoco0-

CTBYET
JJICMCHT

po-
E 'PaMMBbI
1 2 3 4
Paznen 1 «Hucna u BEIYUCIEHUS ) 46

Tema 1.1. Coneprxkanue yaeOHOro MaTeprana 4 OK 01,
«Anrebpanyeckue Bol- | 1.HarypanbHble u neneie yncia. [Ipusnaxn nenu- OK 02,
PAXKESHH» MOCTH HEJIBIX YHCEIL OK 03,
2.Panponansusie ynciaa. OOBIKHOBEHHBIE U J€CH- OK 04,

THYHBIE JPOOH, MPOLEHTHI, OECKOHEYHbIE IIEPHO- OK 05,

JIUYeCcKHe IpoOH. OK 09

B ToM uncIie TPaKTUYECKUX 3aHATHH 10

HUS YHCIOBBIX BBIPAKEHUM ).

2. Ipaktugeckoe 3anstue «[Ipumenenune npoGer
¥ [IPOIEHTOB JUIsl PEIICHUs MPUKJIaJHbIX 3a/a4 U3
Pa3IMYHBIX OTpaciell 3HaHUH U PeabHON

KU3HI Y.

3.IIpakTHyeckoe 3aHsATHE «J{eHCTBUTEIBHBIC
ynciia. PanoHalbHbIE U HpPAaLlHOHAIBHEIC YHCIIA.
ApupMeTHUECKUE ONIEPALHH C JICHCTBUTEIbHBIMU
yucnamu. [1puGmKEHHBIE BBIMUCIICHHS, IpaBUIIa
OKpYyTJIeHus], IPUKKIKA ¥ OIIEHKA pe3ynbTara Bbl-
YUCJICHUI .

4 ITpaxTuueckoe 3aHATHE «CTEMEHD C 1IENBIM M0~

TEJBHOTO YHCTIAN.
5.IIpakTiueckoe 3aHaTHe «Mcnons30BaHue MOA-
xosmen GopMbl 3aIUCH JEHCTBUTEIIBHBIX YHCElT
JUIs PeLeHys TPaKTUYECKUX 3a/1a4 U IPEJICTaBIe-
HHs JAHHBIX).

1 .IlpakTrueckoe 3aHATHE «KAPHPMETHUECKHE OlTe-
palME ¢ palMOHATBHEIMH YHCIIaMu, Tpeobpa3oBa-

kazareneM. CrangaptHas Gopma 3aluCH JEHCTBU-




Tema 1.2.
«KopeHs n-oif creneny,
CTEeIIeHb, JIOTapUPM»

Conepxanue yaeOHOTO MaTepHaia
1.ApudmeTnyeckii KOpEeHb HATYpaJILHOH cTe-
nenu. CBOHCTBA KOPHS.

2.Crenens ¢ palMoOHANBHBIM MToka3aTeneM. CBoi-
CTBa CTEIICHH.

3.Jlorapu¢m uncna. JlecsaTuuHble M HATypaJIbHBIC
JIOTapr(MBl.

4.CpoiicTBa Jjorapu(MoB.

B Tom uucne TIPaAKTUYCCKUX 3aHATHI

1.IlpakTrueckoe 3anaTue «JlelicTBus c apudpme-
THYECKUMH KOPHSIMU HATyPaIbHOM CTEIICHH Y.

2 Tlpaktuyeckoe 3aHsTHE «IIpeobpasoBanue Bbl-
paxkeHHH, colepXKalUX CTENEHH ¢ PAllHOHATb-
HBIM TIOKa3aTeJIEM ».

3.Ilpaktryeckoe 3austue «lIpeobpasoBanue Bbl-
pakeHuH, CoepXKaiX JorapudMbD».

Tema 1.3.
«OCHOBBI TPUTOHOMET-
pu»

Cojiepxanue yueOHOro maTepuaia
1. Paguannas mepa yria. [loBopoT TOUKH BOKPYT
Hayayla KOOPJHUHAT.
2. TpuroHoMeTpHuyecKas OKpYXHOCTb, OIpeese-
HHE TPUTOHOMETPHUYECKUX QyHKIMH YHCIOBOTO

| apryMeHTa.

| 3.CuHyc, KOCHHYC U TAHT'€HC YHUCIOBOTO apry-

| MeHTa. TpHroHOMETPUIECKHE TOKIECTBA.

| 4.0cHOBHBIE TPHTOHOMETPUIECKHE (dbopMyIIBL.

| DOpMYIIBI CII0KEHHUS.
5.Cunyc, KOCHHYC, TAHT€HC [BOWHOIO yITIA.
®opMyJTBI TIOJOBUHHOTO YTJIA.
6.DopMyIBl IPUBEICHUS
7.ApKCHHYC, apKKOCHHYC, apKTaHT€HC YUCTIOBOTO

| apryMeHTa.

14

| B ToM uncie IpaKTAYECKHX 3aHATHI

1.IIpaxtuueckoe 3anstue «IIpeobpasoBanue Tpu-
TOHOMETPUYECKUX BBIPKEHUIM».
| 2. Ilpaktrueckoe 3aHsATHE «[IpeobpasoBanus

| CYMMBI TPHIOHOMETPUYECKUX QYHKIMHA B IPOU3-
BE€JICHUE U ITPOM3BEACHUSA B CYMMY ».

Paszgen 2 «AnreGpa»

76




Tema 2.1.
«YpaBHEHUS U HEpa-
BEHCTBa»

Coneprxkanue yueOHOro Marepuana

1.ToxecTBa 1 TOX/IECTBEHHBIE IPe0Opa3oOBaHusL.
PaBHOCHIIBHOCTE YpaBHEHUH ¥ HEPABEHCTB.

2. YpaBHeHHe, KOpeHb ypaBHEHHUS. HepaBeHCTBO,
pelleHre HepaBeHCTRa.

3.MeTtoz HHTEPBAJIOB.

4.CucTeMbl H COBOKYITHOCTH PalldOHAIBHBIX
ypaBHEHWH ¥ HEPABEHCTB.

5.TIprMeHeHHe CUCTEM K PELICHHUIO MaTeMaTH9e-
CKMX 3aJia4 ¥ 3a]a4 U3 pa3IHuHbIX o0acTeit
HayKH U pealbHOH XKHU3HH.

6.IToxazatenbHbIE YPAaBHCHUS.
7 IokasaTe/IbHbIE HEPABECHCTBA.
8.CucreMbl THHEHHBIX YPaBHEHUH.
9. Jlorapudmudeckre ypaBHCHHUS.
' 10.Jlorapupmudeckne HepaBeHCTBA.
11.Pemenne TPUrOHOMETPUUECKUX YPaBHEHUH.
 12. TIpuMeph! TPUTOHOMETPUYECKIX HEPABECHCTB.

24

B TtoMm uucie NPaKTUICCKHUX 3aHSITAN

1.IIpaxTrueckoe 3aHsaTHE «PeleHne nensX 1
JpoOHO-palOHAIBHBIX YPABHEHU .
2.Jlpaktudeckoe 3aHATHE «PerieHue nesbx u
APOGHO-PaHOHANBHBIX HCPABEHCTBY.
3.IpakTryeckoe 3anHaTHe «Penienue uppaimuo-
HAJIBHBIX YPaBHEHUI ).

4 TlpaxTrueckoe 3anATHe «Pelenne Hppamnuo-
HAJIbHBIX HEPABEHCTB.

5.Ilpaxtuveckoe 3anaTHe «Pemenue uppanyo-
HAJIBHBIX YPaBHEHUN ¥ HEPABEHCTBY.
6.IIpaxtiyeckoe 3anaTHe «Pelenne nokasare/b-
HBIX YPaBHEHHH ¥ HEPABCHCTBY.

7 IlpaxTiueckoe 3aHstre «Pemenue morapudmu-
YeCcKHX YpaBHEHUH U HEPABEHCTBY.

8 TIpaxTuueckoe 3anste «CHCTEMBI JTHHEHHBIX
ypaBHEHUH .

9.Ilpaktudeckoe 3aHATHE «PerieHne TPHTOHOMET-
PUYECKUX YPABHEHHI».

18

CamocTosiTenpHas paboTa cTyAeHToB IIpuMene-
HHe ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTe-
MaTHUYeCKHX 3a[a4 U 33184 U3 pasTu4HbIX 00a-
cTell HayKd ¥ peajlbHOM HU3HH.




Tema 2.2.
«DOYHKIUH U TpadhUKI»

Conepxanue yueOHOro Marepuasa

1.®yukmus, cnocobsl 3aganus pyHknun. I'paduk
¢yukuuu. B3anMHO o6paTHBIE QYHKIIHH.
2.06macTh onpeneeH!s] © MHOXECTBO 3HAYEHUH
¢dyukuuu. Hynn yHKIun.

3.IIpoMeXXyTKH 3HAKOIIOCTOSHCTBA. UETHBIC U He-
Y&THBIE (YHKLUH.

4 . ®dynxuws. [lepuognueckue Gynxuun. IIpome-
’KYTKM MOHOTOHHOCTH (DYHKIIHH.

5.MakcuMyMbl ¥ MUHEMYMBbI () YHKIIHH.
6.CrenenHas QYHKINS C HATYPaIbHBIM H LETbIM
nokazatesieM. Eé cBoiicTBa U rpaduK.
7.CBoiicTBa u rpaduK KOpHS n-0i CTEIECHHU.
8.ITokazatensHas GyHKIMS, CBOMCTBA U IpadHKH.
9. JTorapudmudeckas QyHKIMH, CBOUCTBA U I'pa-
buku.

10.TpuronomeTpuyeckue QyHKINH, UX CBOCTBA
U rpaduKm. y=sin X ¥ y=COS X.

11. Tpuronomerpudeckre GyHKIUM, HX CBOKCTBA
u rpaduKd. y=tg X Hu y=ctg X.

22

B Tom umcre IIPaKTUICCKHX 3aHSATHI

1.IIpaktuueckoe 3ausTne «Hanbonbiee n
HanMeHbllee 3HaYeHue PYHKIMH Ha IpOMe-
KYTKE».

2. Ipakrudeckoe 3anaTHe «lcmonb3oBanue rpa-
puxoB QyHKIHMIT T pEIICHUS YPABHCHUH H JIH-
HEWHBIX CUCTEM».

3 .Ilpaxtuueckoe 3ansaTue «Mcnons3oBanue rpa-
¢uxoB QyHKIWIA UL peIICHHs YPAaBHEHUH 1 JTH-
HEWHBIX CUCTEMY.

4. Tpaxtuueckoe 3aHsATHE «ICMmOIb30BaHUE TPa-
¢uxo (yHkumit V1T peleHns ypaBHEHAH 1 JH-
HEWHBIX CUCTEM.

| CamocTosiTensHas pabora cTyaeHToB Kenoss3o-

BaHue rpaduKoB GyHKIMH JUIS HCCITIEA0BAHUS
IIPOLECCOB U 3aBHCHMOCTEH, KOTOPhIC BO3HUKAIOT
TIpY PEIEHNH 3a/1a4 U3 APYTHX YYEOHBIX IIpeaMe-

'TOB U pEaJIbHOM XKU3HH.

Paznen 3 «['eomerpusa»

92




Tema 3.1.
«IIpsiMble 1 TIIOCKOCTH
B IPOCTPAHCTBE)

' Cozmepranue y9e6HOTO MaTeprasa

' 1. OcHOBHBIE IOHATHS cTepeoMeTpun. Touka,
npsAMast, IIIOCKOCTh, MpocTpancTBo. [Tonarue 06
AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIIEICTBHUS U3 HUX.
2.B3aumMHOe pacnosioKeHHe IIPSIMBIX B ITPOCTpaH-
CTBE: IepeceKatonuecs, apajulebHbIe U CKpe-
IIMBAIOIIHECS NIPSIMBIE.

3.IlapaimiesbHOCTD IPAMBIX U IIJIOCKOCTEH B Mpo-
CTPaHCTBE: Iapaljie]bHbIE IPSMbIE B TPOCTPAH-
CTBE, NTAPaJIENBHOCTh TPEX NPAMBIX, TapalIeIIb-
HOCTB IIPSIMOH M IJIOCKOCTH.

4 ITapaJuteIbHOCTh INIOCKOCTEH: MapaienbHbIe
IJIOCKOCTH, CBOMCTBA MapauIeNbHbIX INTOCKOCTEH.
5.IlapannensHoe IPOSKTUPOBAHKE M €TI0 CBOM-
ctBa. M306paxenne POCTPaHCTBEHHBIX (QUryp.
6.Y15l ¢ COHATPABICHHBIMH CTOPOHAMH, YOI
MEXy IPSIMBIMH B IIPOCTPAHCTBE.

7 IleprieHANKYISIPHOCTD MTPAMOM M ITOCKOCTH:
TIepIEeHIUKYJSIPHBIE NPSAMBIE B IIPOCTPAHCTBE,
IpsIMBbIE TTapaJUIeTbHbIC U MEPIECHANKYIIPHBIC K
IUIOCKOCTH, ITPU3HAK MEPIEHANKYIAPHOCTH psi-
MO ¥ TUIOCKOCTH.

8.IlepreHIUKyIIPHOCTD IPAMOM U IJIOCKOCTH,
TeopeMa O MPSMOH NepHEeHANKYIAPHON MIIOCKO-
CTH.

9.ITeprieHANKYNIAp U HAKJIOHHBIE: PaCCTOSHUE OT
TOYKH 70 IIIOCKOCTH, PaCCTOSIHHE OT NPSAMOH 110
IUIOCKOCTH, IIPOEKIUsA GUryphl Ha IJIOCKOCTE.
10.Y 17161 B IPOCTPaHCTBE: YIOJI MEXKIY IPSIMON U
IJIOCKOCTBIO, ABYIPAHHBIH YTroJl, THHEHHEIH yToJ
JIBYTPAHHOIO yIJa.

11.IlepnesukyIsSpHOCTD INIOCKOCTEHN: TPH3HAK
HEPHEHANKYISIPHOCTH ABYX ILTOCKOCTEH.

22

B ToM 4ncIle MPakTHYECKHUX 3aHATHH

1. INpaktrueckoe 3anaTHE « Teopema o TpEX mep-
HEHUKYISIPax».

Tema 3.2.
«BeKTopsI 1 KOOPIH-
| HATBI B IPOCTPAHCTBC Y

Coneprxanue y4eOHOro MaTepHana

1. Bextop Ha muockocTH U B mpocTpanctse. Crio-
’KE€HUE U BEIYMUTAHHE BEKTOPOB. Y MHOJKCHHE BEK-
TOpa Ha YHCIIO.

2.PaznoxeHne BeKTOpa 110 TpEM HEKOMILTaHAP-
HBIM BekTopam. [IpaBuiio mapamienenumnena.
3.IIpsiMoyroypHas CHCTEMa KOOPAWHAT B IIPO-
crpanctBe. KoopauHarel BEKTOpA.

4. Vron mexnay Bekropamu. CKalspHOe IPOU3Be-
JIeHUE BEKTOPOB.

5.BpruuciieHne yriioB MeXIy MpAMBIMA U TLIOC-
KOCTSIMH.

10

B Tom 4uncie IIPaKTHYICCKHUX 3aHATHHA

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 09




KOoOpAHuHATax».

1. TIpaxTuueckoe 3ansiTHe «Pelnenue 3amay, cs-
3aHHBIX C MPAMEHEHUEM [1PaBHII AEHCTBUHI C BEK-
TOpaMU ».

2. ITpaktuueckoe 3anarue «IIpocrelimmue 3agaqu B

CamoctostensHas paboTa cTyaeHToB Koopau-
HATHO-BEKTOPHBIM METOA IIPU PEIICHHH T€OMET-
PUYECKHX 3a/1ay.

| Tema 3.3.
«MHOrOrpaHHHUKH »

Conepxxanue yueOHOro MaTepuaia

1.IToHATHE MHOrOTPaHHUKA, OCHOBHEIE DJIEMEHTHI
MHOTOI'PaHHHKA, BEIIYKJIBIE M HEBBITYKIIBIE MHO-
rOrpaHHHKH, pa3BEPTKA MHOIOTPAHHHKA.
2.Ilpu3ma: n-yrosipHas Ipu3Ma, FpaHu ¥ OCHOBA-
HUSI IPU3MBI, TIpsIMasi X HAaKJIOHHask TPU3MBL, 60-
KOBasl U II0JTHAS TIOBEPXHOCTD IIPU3MBL.
3.Ilonarue nmpusmsl. Ee ocHOBaHUS B GOKOBEIE
rpanu. Beicota mpu3msl. [Ipsmasd 1 HakIOHHas
npu3ma. [IpapuibHag npusma. [1oBEpXHOCTB.
DNEMEHTHI IPU3MBL.

4 Tlapasuienennuie]], IpsiMOYyroJIbHbIN Mapasuiesne-
ITUIIE] U €ro CBOHCTBA. |
5.IlupaMuzia: n-yrosibHas MUpaMuia, [paHy | oc-
HOBaHME MUPaMHUIbl, OOKOBas U IOJIHAs TOBEPX-
HOCTH IHPaMHUJIbL, IIPaBUIIbHAL U yCCUEHHAs TUpa-
MHJa. TeopeMa O IUIOIaIH yCedEHHOi mpa-
MUJIBL.

6.ITpaBHIbHBIE MHOTOTPAHHHUKH: IIOHATHE IIpa-
BHJIBHOTO MHOTOT'PaHHUKA, TpaBHIIbHAS IpU3Ma I
npaBuIIbHAs MUPAaMUIA, IPaBUIbHAS TPEYTOJIbHASL
NUpaMH/ia U IPaBHJIBHEI TeTpasap, Kyo.
7.IlpencraBieHue O NPaBUIbHBIX MHOTOTPaHHHU-
Kax: OKTa3p, A0JEKadAp H HKOCAdAP
8.CuMMETpHS B IPOCTPAHCTBE: CHMMETPHSI OTHO-
CHUTETHHO TOUKH, IIPAMO#L, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHH B MApaMUax, Hapajuie/ienunenax,
IPaBHJIBHBIX MHOTOIPaHHHKAX.

16

B ToM 4McIIe MPaKTHYECKUX 3aHATHI

10

| OK 01,

OK 02,
OK 03,
OK 04,
OK 05,
OK 09




1.ITpakTHyeckoe 3aHATHE «BBIUUCICHHE 3IIEMCH-
TOB MHOTOTPAHHHKOB: p&Opa, TUaroHau, yIbl.
[Tnomaas OOKOBOM MOBEPXHOCTH H ITOJTHOH I10-
BEPXHOCTH IIPAMOH MIPHU3MBIL, ILTOIIAAb OCHOBA-
HUii, TeopeMa 0 GOKOBOH MOBEPXHOCTH IPAMOM
OPU3MBIY.

2 IIpaktrueckoe 3aHATHE «CeueHHs IIPUMBIY.

3 .IlpakTHyeckoe 3aHATHE « DIEMEHTHI MHPAMUIBL.
BrluncieHHe 2IEMEHTOB MHOTOIPaHHHUKOB: pEbpa,
JaroHau, YIiibl».

4 Ilpaktrueckoe 3aHsiTHE «CeueHMs TMPaMUJIBI».

IIPOCTPaHCTBEHHBIE (DUI'YPHI HA IJIOCKOCTHU: TET-
pasp, Ky0, napajulesIenuIe]], IOCTPOCHHE ceye-
HUit. Beluncnenye 31eMeHTOB MHOTOTPDAHHHKOB!
| p&bpa, AMAroHaH, YIIIBI».

5.ITpocreitiue pocTpancTBenHbIe «[IpocTeitmue |

CamocrodreibHas paboTa CTYISHTOB DIIEMEHTEI
CHUMMETPHH B MUPaMUIaX, NapajulejIeIumne1ax,
| TPaBUIIEHBIX MHOTOTPaHHUKAX.

Tema 3.4
«Tena BpameHus»

Coneprkanne yaeOHOTo MaTepHaia

1. Hunuuap: ocHoBaHUS U OOKOBas TOBEPXHOCTD,
obpasyolas ¥ och, IIOManb OOKOBOM U MOIHON
noBepxHOCTH. [ [HTHHIpHYECcKas HOBEPXHOCTH,
00pasyroliye MIHHAPUYECKOM IIOBEPXHOCTH, OCh
[MMIMHAPHIECKON TOBEPXHOCTH. CeueHHMs [IIUH-
Ipa (napayuielbHO B IEPIEHIMKYJISIPHO OCH.
2.KoHyc: ocHOBaHHE U BepIIHHA, 00pasyromasn i
0Ch, ILIOMIAAL OOKOBOH H ITOJIHOH MOBEPXHOCTH.
Konnueckas moBepXHOCTb, 00pa3yolue KOHHYe-
CKOI TI0BEPXHOCTH, OCh 1 BEPIIMHA KOHUIECKOH
nosepxHocTH. CedeHHs KoHyca (apauieibHoe
OCHOBAHHIO U NPOXO/ISIee Yepe3 BEPIIHHY).

4.V ceu8HHBIN KOHYC: 00pa3yoIHe U BHICOTA, OC-
HOBaHUS ¥ GOKOBAsI IOBEPXHOCTE.

5.Cdepa u map: LUEHTP, paguyc, 11aMeTp, I10-
a1k HOBEPXHOCTH chepbl. BzanMHoe pacmnoo-
’KeHue ceprl U MIIOCKOCTH, KacaTelbHasl I10c-
KoCTb k cepe, miomans cdeppl. CeueHus mapa.
7 Toustue 06 066éMe. OCHOBHBIE CBOMiCTBa 00BE-
moB Teil. [Tofo6HbIe Tena B mpocTpancTse. Coot-
HOIIEHHS MEXIY [IOIAIIMU IOBEPXHOCTEH,
00BEMaMU MMOI00HBIX TEJL.

7. Teopema 06 00BEME IPAMOYTOJIBHOTO Tapallie-
JENuIena v CIeICTBUA U3 He€.

8.0656&M mpu3Mbl. O0BEM [UIHUHIIPA.

9.061éM nupamusl. OOBEM KoHYyCA.

10.06®éM mapa u mioansb chepsl
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B TOM uncIie MPaKTHUECKUX 3aHATHI




1 ITpaxtryeckoe 3ausTue «306paxkenue e Bpa-
LIEHUS Ha INTOCKOCTH. Pa3BEépTka MMIMHIpa U KO-

Hyca».

2 Ilpaktudeckoe 3aHATHE «KoMOUHANUH TEIl Bpa-
ILIEHUS ¥ MHOT'OTPaHHUKOB. MHOTOrpaHHHUK, OIH-

CaHHBIN 0K0JIO cepbl, cdepa, BIUCAHHAA B MHO-

| FOrpaHHHUK, HJIHA TCJIO BPAICHUA.

CamocrodarensHas padota cTyneHToB [TonoOHsIE
Tena B mpocTpancTBe. COOTHOIIEHNS MEXTY ILIO-
IaIIMH TOBEPXHOCTEH, 00BEMaMK TOAOOHBIX
Tell.

Pasznen 4 «AnrebOpa 1 Hayajla MaTeMaTHYECKOro aHalIu3a»
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Tema 4.1 Hagana marte-
MAaTHYECKOrO aHaIn3a.

Conepxanue yueOHOTO MaTepHana

1. TocnemoBaTeNbHOCTH, CIIOCOORI 33 IaHUS T10-
cienoBaTenbHOCTEH. MOHOTOHHEIE ITOC/ICI0OBA-
TEIILHOCTH.

2.Apudmerryeckas 1 reoOMETpHYICCKast porpec-
cun. Beckonewno yOpIBaromas reoMeTpayecKast
nporpeccusi. CymMma 6eCKOHEUHO yObIBaOIIEeH
reoMeTpuuecKoil mporpeccun. @opmyra crox-
HBIX [TPOLIEHTOB.

3.IIpousBoaHas (hyHKIHH.

4. ITpou3BoHbIC JTEMEHTAPHBIX QYHKLIMA,
5.I'eoMeTpHUeCKHil CMBICIT IPOU3BOJHOM.
6.OU3HYECKIUH CMBICT IIPOU3BOIHOM.
7.JIpuMeHeHe IPOU3BOIHOMN K HCCIICIOBAHUIO
GbyHKIIMH Ha MOHOTOHHOCTh

8.IIpumeHenue IPOU3BOIHOHN K UCCIICOBaHUIO
GYHKIMH HA 3KCTPEMYMBI

9.Tabnuna mepBooOpasHEIX.

10.MuTerpai.

11.Murerpait, €ro FreOMETPUUECKHI CMBICIL..
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B ToM umcie IIPaKTHYICCKUX 3aHATHH

12

1.IIpakTudeckoe 3aHsTUE «DOPMYIIBI HAXOXKIC-
HHsI TIPOU3BO/IHON CYMMBI, IPOM3BE/ICHUS U YacT-

| HOTO (PYHKUUI».

2 TlpakTudeckoe 3ansaTue «lIpumMeHeHne npons-
BOJIHOM K MCCJIeI0OBaHUIO (QYHKIUH HA MOHOTOH-
HOCTb ¥ DKCTPEMYMBIN.

3.IIpaktuueckoe 3aHaTue «HaxoxaeHne HanOO0JIb-
[1Ier0 ¥ HAaUMEHBILEro 3HauUeHNs QyHKIIHA Ha OT-
pesKe».

4 IlpakTuyeckoe 3aHsATHE «BhIuncieHne HHTe-
rpana no gopmyne Herotona-Jled6uuma.
5.Ipaktuueckoe 3aHaTue «MHTErpay, ero reoMer-
PUYECKUN CMBICTTY.

6.[TpaxTiueckoe 3anstue «MHTErpan, ero ¢pusu-
YECKUH CMBICIIY.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 09




CamocTosarensHas pabota cryaeHToB Vcnonsso-
BaHHeE NMPOTPECCUH IS PelIeHHs PeabHBIX 3aa4
IPHUKJIAIHOTO XapaKkTepa.

HenpepsiBabie GyHKIMA. METOA HHTEPBAIOB I
pEIICHUS HEPaBEHCTB.

IIpuMeHeHre TPOU3BOAHOM AJIs HAXOKAECHHSA
HAMJIyYIlero peileH s B MIPUKIAAHBIX 3a/a4aX,
IS ONIPEJIENIeHUs] CKOPOCTH TIPOLIECCca, 3aJaHHOTO
bopMmyoii wix rpadHKOM.

Pazmen 5 « MHuoxecTBa U

JIOTHKa»

Tema 5.1.
«MHOXecTBa U JTOTHUKAY»

Coneprxanue yaeOHOTo MaTepHana

1. MHOXeCTBO, orepaliy HaJl MHOXXECTBaMH.
| Huarpammel Oiinepa—BenHa

2.0npeneneHue, TeopemMa, CleICTBUE, JOKa3a-
TEJIbCTBO.

1.CamocTosTensHas pabora cTyneHToB [Ipumene-
HME TEOPETUKO-MHOXKECTBEHHOTO alrapara st
OMNMCAHHUS pealbHBIX IPOLIECCOB U SABJICHUH, IIPH

| peLeHNH 33/1a4 U3 IPYTUX yIeOHBIX IPEIMETOB.

Paznen 6 BeposTHOCTh U CTATHCTHKA.
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| Tema 6.1.
«CryuaifHple COOBITHS
U BEPOSTHOCTH

Copepxanne yueOHOrO MaTepHaa

1. KomGunaroproe npasuio yMHoxeHus. [epe-
CTaHOBKHM ¥ (hakTopran. UHciao coueTaHui.
2.CiyuaiiHpie 9KCIIEpUMEHTEI (OIIBITHI) M CIIyYaii-
HEble COOBITHA. DIeMEHTapHbIe COOBITHS (HCXOMBI).
BeposTHOCTH CIy4aifHOro COOBITHA. bin3ocTs ya-
CTOTBI U BEpPOSTHOCTH coOBITHH. Cliy4aiiHbIe
OIIBITEI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU CO-
OBITUAMH. BeposTHOCTH COOBITUH B OIIBITaX C
PABHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITHAMH.
3.0nepanyu Hajl COOBITHAMH: IEPECEUEHHUE, 00b-
eUHEHNE, IPOTHBOMOIOXKHBIE cobpITus. [lua-
rpammel Ditnepa. @opMylia CI0KESHUSA BEPOSTHO-
cTei. YesoBHas BEpOSATHOCTE. Y MHOXKEHHE BEPO-
aTHocTel. JlepeBo ciy4aifHOro 9KCIIepUMEHTA.
dopmyna HoNHOM BeposSTHOCTHU. HezaBucHMEBIe
COOBITHS.

B Tom uncne IIPaKTUICCKHUX 3aHATHI

1.INpakTrueckoe 3anstie «Tpeyronsuuxk Ilac-
xais. @opmyina 6maoma HeroToHa.

CamoctosarensHas pabora cTtyaenTos Ilpencras-
JIEHHE JAHHBIX C MOMOIIBIO TaOJIKI U JHarpaMm.
Cpennee apuMeTHIECKOE, MEIHaHa, HanOOIIb-
IIee ¥ HaMMeHbIIee 3HaUeHUs, pa3Max, JUCIIEPCHS
¥ CTaHJapTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB.
CrnyuaiiHbIe OTIBITH C PABHOBO3MOXHBIMH 3JIe-
MEHTAapHBIMA COOBITHAMY. BepoaTHocTr coObITUit
B OIBITaX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
cobpITHaMH. JlepeBo cirydalHOro 9KCHEPHMEHTA.

N




Tema 6.2. | Conepxxanue yueGHOTO MaTepraa |6
«Ciyyvaiinsle BenuunHbl | 1. BUHapHEIH cITydaltHbIi ONBIT (MCIIBITAHKE),

1 3aKOH OOJIBIINX Y- ycrex u Heynada. HezaBucrumble ncnbrranusd, Ce-

Cenm. pHst He3aBUCHMBIX UCIIBITAHUH 10 IIEPBOTO
ycrexa. Cepusi HE3aBUCHMBIX UCIIBITaHUA bep-
HYJUIH

2.UnciioBbIe XapaKTEPHCTHKH CIIyJaiHBIX BEIIH-~
YUH: MaTEMATHIeCKOe OXKUaHNE, AUCIEPCHS U
CTaHJapTHOE OTKIOHEHHEe. MaTeMaTHYECKOe OXKH-
Janue OMHApHOM ciydaiiHol BenmuunHbL. Matema-
THYECKOE OKHJIAaHUE CYMMBI CITyJaiiHbIX BEJTMYMH.
MareMaTH4eckoe OXHUIaHHE U TUCTIEPCUs T€0-
METPHYECKOTO H ONHOMHAIBHOTO PacIpe/IeICHUH.
3.3axk0H GOJIBIINX YHCEN U €70 poJib B HAayKe, IIpH-
pojie u obiectBe. BeIOOpOYHEIH METO HCCTIEN0-
BaHHH.

CamocrogrenbHas padoTa ctyaeHToB CirydaliHas 6
pennunba. Pacopeaenenue BeposTHocTed. Jua-
rpamma pacnpenenesus. [Ipumepsr pacnpenene-
HHH, B TOM 4YHCJi€, TEOMETPUIECKOE 1 ONHOMHATIb-
HOE.

[Tpumeps! MpUMEHEHH MaTEMATHYECKOTO OXKHa-
HHsl, B TOM YHCIIE B 3a7a4axX M3 MIOBCEIHEBHOM
KH3HU.

ITprMephl HEIPEPHIBHBIX CITyYaHHBIX BEJIHIHH. |
[ToHsTHE O MIOTHOCTH paclpeie/leHusl. 3a1a4H, |
MPUBO/ISIIHE K HOPMAIBHOMY PacIpeeeHHIo.
IMonsTe 0 HOPMAIBLHOM paclpeAeICHUH.

ITpoMesxyToUHas aTTecTalus B GopmMe 3K3aMeHa 2(2)

Bcero: 290

3. VcnoBus peanuzanuy yaeGHOro mpeaMera

3.1. JIng peanu3auuy IporpamMMbl yueOHOTO mpeaMeTa JOIKHEI OBITh MPEIYCMOTPEHBI CIIeyIO-

ue crerranbable noMemenns: B coorserctsur ¢ ®I'OC CIIO u IIOOIT:
Kabuuer MaTeMaTHKH, OCHAIIEHHBIH 000py10BaHHEM:

I0CAJOYHBIE MECTa 110 KOJMYECTBY 00ydJaroIuXcs; paGodee MecTo IperoaaBarea; HHGOPMaIluOHHEIE
CTEH/IBL, MOZEIH IPOCTPAHCTBEHHBIX TeJI; HANNISAHBIC TOCOOHS (KOMILIEKTH! yIeOHBIX TabJIMIL, [LTaKaTOoB,
TIOPTPETOB BELIIAIONIMXCS YUEHbIX- MATEMATHKOB), TEXHUYECKUMH CPEACTBAMH OOy ICHHS: My TbTHME T H-
HBIM 060pyI0OBaHHEM, TOCPEICTBOM KOTOPOTO YUaCTHUKH 06pa30BaTeIbHOr0 MPOLECca MPOCMATPHBAIOT
BH3YaIBHYIO0 MH(GOPMAIMIO O MaTeMaTHKE, CO3MAKOT IIPE3CHTAlNM, BHICOMATCpPUANIbl, MHBIC JOKY-
MEHTBHI, KOMIBIOTED C JIMIIEH3MOHHBIM POTPaMMHEIM 00€CIIEYCHUEM, HHTEPAKTHBHAS I0CKa, 3aTEMHE-
HUE, TOYKA JOCTYIa B HHTEPHET.

3aHSTHA IPOBOIATCSA C IPUMEHEHHEM 3ICKTPOHHOTO 00yUeHHS U IUCTAHIIMOHHBIX 00pa3oBaTelIb-
HBIX TEXHOJIOTHH.

3.2. HudopmanuoHHoe obecreueHre pearu3aiy MporpaMMBl

OCHOBHEIE IT€YATHEIE U SIEKTPOHHBIE U3/IaHHS:

1. Anrebpa u Hayaia Maremarvdeckoro anammsa. 10-11 kmaccel. bBasosbii M yriyOneHHBIA
ypoBHH : yuebnuk / 111. A. Anumos, FO. M. Konarun, M. B. Txavesa, [u 1p.]. - 12-e u3n., cTep. - Mocksa
. TIpocemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekcr : SI€KTPOHHBIA. - URL:



https://znanium.ru/catalog/product/2157448 (mata obpamenus: 19.06.2024). — Pexxum nocryma: 1o noa-
TIHCKE.

2 Maremaruka: anrebpa M Hadala MaTeMaTH4ecKOro aHammsa, reomerpus. ['eomerpus. 10-11
Ki1acchl (6a30BBIA 1 yriryGieHHsbii ypoBens): yueOHuk / JI. C. Atanacsan, JI. C. Kucenesa, 9. I'. I1o3HsK
[u ap.]. - 7-e u3n., mepepaboTanHoe U KononHeHHOE - Mocksa : IIpoceemenne, 2022. - 287 c. - ISBN
978-5-09-099446-0. - Tekct : anexrpounsiit. - URL: https://znanium.com/catalog/product/1927208 — Pe-
KHM JOCTYTIA: ITO MTO/ITHCKE.

3. www.feior.edu.ru (MnopManroHHbIe, TPEHUPOBOYHBIE ¥ KOHTPOIbHbIE MATEPHAIIEI).

4. www.sehool-eolleetion.edu.ru (Exqunas KoteKuu HGPOBEIX 00pa30BaTeIbHBIX PECYPCOB).

J1OTIOTHUTENIbHBIE UCTOUYHUKU:

1. Baimvaxkos, M. 1., Matemaruka : yueOuuk / M. 1. Bammakos. — Mocksa : KnoPyc, 2024. —
394 ¢. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555 (mata oOpaineHus:
19.06.2024). — TekcT : 3IeKTPOHHBIN.

2. BamMakos, M. U., MaremaTuxa. [Tpaktukym : yueOHO-npakTHyeckoe nocobue / M. Y. bamma-
koB, C. B. DutiHa. — Mocksa : KuoPyc, 2024. — 294 c. — ISBN 978-5-406-13247-0. — URL:
https://book.ru/book/955149 (nara obpamenus: 19.06.2024). — TeKCT : aEKTPOHHBIH.

3. boromosos, H. B. Anre6pa u Hadana aHanusa : ydeOHoe 1mocobue s cpejHero npogdeccuo-
HanpHOro ofpasosanus / H. B. Boromonos. — Mocksa : Msnatenscrso IOpaiit, 2022. — 240 ¢c. —
(IIpodeccnonansaoe o6pazosanue). — ISBN 978-5-534-09525-8. — Tekct: anexrponnstii / O6pasosa-
tenbHas miatdopma IOpaiit [caiir]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4, Boromouo, H. B. T'eomerpus : yueGHOE rocobue Wist cpeiHero npodeccuoHanbHoro o6paso-
panus / H. B. Boromosnos. — Mocksa : M3narenscrso IOpaiit, 2022. — 108 ¢. — (IIpodeccuonansnoe
o6pazosanue). — ISBN 978-5-534-09528-9. — Texkcr: anextponHEH // O6pasosatenbHas miatgopma
FOpaitt [caitt]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromosios, H. B. Ilpaktudeckue 3ausaTHs no Marematuke B 2 4. YacTs 1 : yuebHOE mocobue
UL cpefHero npodeccHonansroro obpasosanus / H. B. Boromonos. — 11-¢ u3z., nepepab. u jom. —
Mocksa : Uzparenscrso [Opaiit, 2022. — 326 c. — (IIpodeccuonansroe o6pasopanue). — ISBN 978-
5-534-08799-4. — Tekcr: osnektponmbii // OGpasoparenpHas minargopma IOpaiit [caift]. —
URL: https://ezpro.fa.ru:3217/bcode/490666

6. Boromosnos, H. B. TTpakTHueckue 3aHATHA 10 MateMatuke B 2 4. YacTs 2: yueGHOe mocobue
UL cpefHero mpodeccronanbroro obpasosanus / H. B. boromonos. — 11-e u3n., nepepab. u o1 —
Mocksa : Uszmarenscrso FOpaiit, 2022. — 251 ¢. — (IIpodeccronansroe obpasosanue). — ISBN 978-
5-534-08803-8. — Texkcr: onexTpomHb // O6pasoBarenbhas miatdopma IOpalit [caliT]. —
URL: https://ezpro.ta.ru:3217/bcode/490667 28.08.2022).

4. KoHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOECHUSA YU4eOHOro IpeaMeTa
KOHTpPOJIb 1 OLIEHKA Pe3yTIbTATOB OCBOEHHS Yy4eOHOTO IpeaMeTa OCYIEeCTBIAETCA Npenojasare-
JeM B IIPOLECCE MPOBEICHHS IPAKTHYECKUX 3aHITHIH, TECTUPOBAHHS, a TAKKE BBITOJHEHHS CTYACHTaMH
HHIUBUAYATbHBIX 3aJaHUH, TPOEKTOB, HUCCIIeIOBAHUH.

PesynpTaThl 00y4eHHS Kputepun olieHKH MeToap! OLIEHKH
1) BIazieHye METO/IAMHU IOKa3aTeNbeTB, al- | IlonHoTa mponemonctpupo- | Tectuposanwue,
TOPHTMAMH PELIEHHs 3a1a4; yMeHHe GOopMyIMpo- | BAHHBIX 3HAHUM H YMEHHE BOIIPOCHI K 3K3a-

BATh ONpEAEICHUS, aKCHOMBI U TEOPEMBI, IPUMe- | IPUMEHSATH MX IIPH BHINON- | MCHY.
| HATB BX, TIPOBOIUTH JOKA3aTeIbHBIE PACCYKIEHNS | HEHUU MPAaKTHYCCKUX pa-
B XOJI€ pEeIICHNUs 3a1a4; 60T.
2) YMEHHE OIEpUPOBATh MOHATHAMHU: cTe- | OUeHKa «5» CTABUTCS IPH
TIIeHb YHCIIa, JIOTapu(M YKclia; YMEHHE BBIIOIHATE | MIOJHOTE OTBETA MM pellle-
BLIUMCIICHAE 3HAYCHHH M npeobpasoBanus BeIpa- | HEs B 06beme 90% - 100%,
Orenka «4» cTaBUTCS IPH




YKEHUH CO CTEHEHIMH U Jorapupmamu, mpeodpaso-
BaHHA IpOOHO-pAllHOHATIBHBIX BBIPAKEHUH;

3) yMeHHe OnepupoBaTh NOHATUAMMU: PallH-
OHaJbHBIE, HpPpAIMOHAIBHBIE, IOKA3aTEIbHEIE,
CTEIIEHHEIE, JIOrapu(GMHUYECKHE, TPUTOHOMETPHYE-
CKHe YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE ONEpUpOBaTb IOHATUSIMH:
yHKIUS, HempepblBHAs (QYHKLMA, NIPOU3BOIHASA,
mepBooOpa3Hasi, OIpe/eNeHHbI HHTErpam, yme-
HYE HAXOIUTh IPOU3BO/IHBIE SIEMEHTAPHBIX PYHK-
(U, UCHOJIB3YS CIPABOYHBIE MaTEPUAIIBI; HCCIIe-
JI0BATH B IIPOCTEHINAX CIydasx GyHKLUN HA MOHO-
TOHHOCTb, HAXOJUTh HAHOOJIbIINE ¥ HAUMEHBIINE
3HaueHMs (GyHKIMA; CTPOUTh rpaduKu MHOroOUIe-
HOB C WCIIOJB30BaHMEM amnmapaTa MaTeMaTHye-
CKOTO aHA/IN3a; IPUMEHITH IIPOU3BOIHYIO IIPH pe-
IIEHMH 3a7a4 Ha IBW)XKEHHWE, pellarb IPaKkTHKO-
OpPHEHTHPOBaHHBIE 3a7audl Ha HauOONbBIIME U
HaMMEHBINKNE 3HAYEHUS, HAa -HaXOXKICHHE IIyTH,
CKOPOCTH B YCKOPEHHUS;

5) yMeHHe OneprpoBaTh NOHATHIMMU: palu-
oHaJIbHad QYHKIHS, MOKazaTenbHas QyHKIMS, CTe-
neHHas (yHKims, Jorapudmudeckas QyHKIHS,
TpUrOHOMeTpHUeckne QyHKIHH, 0OpaTHBIE QyHK-
[IMH; YMEHHE CTPOUTH TPAPUKH H3yUEHHBIX (QyHK-
[IAH, UCIIONB30BaTh rpaguKu [MpU H3y4EHHU IIPO-
IIECCOB M 3aBHCHMOCTEH, MpU PELICHHH 3a]a4 U3
IPYTHX Y4eOHBIX IPEIMETOB U 3a71ad U3 peallbHO
XH3HH, BBIpaXaTb (HOpMylTaMH 3aBHCHMOCTH
MEKIY BETHINHAMUY;

6) yMeHHe pelaTh TEKCTOBBIC 3a/au pas-
HBIX THIOB (B TOM YHCJIE Ha NPOLEHTHI, JOJIH U Ya-
CTH, Ha JBHIKCHHE, paboTy, CTOUMOCTH TOBapOB U
YCIIyT, HalOTH, 33/aud M3 00JacTu yIpaBieHUs
JUYHBIMH M CeMeHHBIMH (PHHAHCAMH); COCTaBIATD
BBID@KCHUS, YPaBHEHMS, HEPABEHCTBA M WX CHU-
CTEMBI II0 YCJOBHIO 3a/lauM, HCCIIEA0BATh IOy~
YeHHOE PEIIEHHE U OLIEHNBATh IPABIONOJ00HOCT
Pe3yJIbTaTOB;

7) yMeHHe OLIepUpOBaTh IOHATUAMH: CPell-
Hee apu(MeTHUecKoe, MeIvaHa, HauOoJjbiiee U
HauMeHBbIIee 3HAYCHM S, pa3Max, JUCIEPCHs, CTaH-
IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe
W3BJIEKaTh, HMHTEPHOPETHPOBATh HMH(GOPMAIHIO,
IpEACTAaBICHHYI0 B TabiuLax, Ha JuHarpammax,
rpapukax, OTPAKAIOUIYI0 CBOHCTBA PEATBHBIX
TIPOIECCOB W SIBIIEHHMIA; MPEACTABIATh HHpOpMa-
[IUIO ¢ MOMOIILIO TalJHIl U JAUarpaMM; HCCiIen0-
BaTh CTATHCTHYECKHE JJAHHBIE, B TOM YHCTIE C TIPH-
MEHEHHEM I'paGUIeCKIX METOAOB M SJICKTPOHHBIX
CPEICTB;

IIOJIHOTE OTBETA WU pelile-
Hus B 00beMe 70% - 89%,
Ouenka «3» cTaBUTCA IPU
IIOJIHOTE OTBETA HIIH pelie-
HUA B 00BeMe 51% - 69%,
OrneHka «2» CTaBUTCA NPHU
IIOJIHOTE OTBETA WM pellie-
Hus B 006beMe 50% u meHee.




8) ymeHue omneprpoBaTh NOHITHAMMU: CITy-
YalHEIH OIBIT U CITydaiiHoe COOBITHE, BEPOATHOCTD
ClTy4aifHOTO COOBITHS; YMEHHE BBIYHCIIATE BEPOAT-
HOCTE C HCIIOJIE30BAaHHEM I'paUyIecKUX METOJOB;
IPUMEHSTE (QOPMYIIBI CJI0XKEHHSA U YMHOXCHHUS Be-
POSTHOCTEH, KOMOMHATOPHBIC (HaKTBI ¥ (OPMYIIBI
IPH PELICHUH 3a/1ad; OIleHHBATh BEPOATHOCTH pe-
ANBHBIX COOBITHI; 3HAKOMCTBO €O Clly4aiHEIMU Be-
JHMYMHAME, YMEHHUE TPUBOJUTH IPUMEPHI IIPOSB-
JIEHHS 3aKOHA GOJIBIINX YHCEN B IPUPOTHBIX U 00-
[IECTBEHHBIX SBJICHUSX

9) yMmeHHE ONEpPUpPOBATh IIOHATHAMH:
TOYKa, MpsAMas, IUIOCKOCThb, IPOCTPAHCTBO, IBY-
TPaHHBIN YTOJI, CKPEIUBAIOIIMECS NPAMBIE, TIapal-
JEILHOCTh M TIEPIEHIUKYISIPHOCTD IPSMBIX H
IUIOCKOCTEH, YTOJI MEXIy HMPSMBIMH, YTOJI MEXIY
IPSAMO# U INTOCKOCTBIO, YTOJI MEKLY [UIOCKOCTIMH,
paccTOsIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHHE
MEXIy TPAMBIMH, PACCTOSHHE MEXKIY ILIOCKO-
CTSMH; YMEHHE UCIIONB30BaTh IPU PEHICHHH 33134
U3y4eHHBIe (PAKTHI ¥ TEOpeMbl TUIAHUMETPHH; yMe-
HHe OLIEHHBATh pa3Mephbl 00BEKTOB OKPYKAIOLIETO
MUpa;

10) ymeHme oOrepupoBaTh NOHATHAMHU:
MHOTOTPAaHHHK, CEUeHHe MHOTOTPaHHHKA, KyO, ma-
paluteNienunes, Ipu3Ma, nupaMuaa, Gurypa u mno-
BEPXHOCTh BpallCHHUs, NHIMHAD, KOHYC, Liap,
chepa, cedeHUs GUTYpHI BpAILEHUS, IJIOCKOCTB,
Kacaromasics cepsl, IHIUHAPA, KOHYyca, ILIOIIAIb
MOBEPXHOCTH IHPaMHUbl, IIPU3MBI, KOHYCa, IH-
nuHzapa, mwiomansk chepsl, obbeM Kyba, NmpsaMo-
yrOJIBEHOTO mapajienennnena, paMUIbI,
IPU3MBI, IHIMH/pPA, KOHYca, [Iapa; yMEHHE u300-
pakaTh MHOTOTPaHHMKH M ITOBEPXHOCTH Bpaille-
HUS, UX CEUCHHS OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; yMEHHE
pacro3HaBaTh CUMMETPHIO B NIPOCTPAHCTBE; yMe-
HH€ PaCIO3HABATh IPABNIbHBIE MHOIOTPAHHHUKH,

11) ymeHuUe oneprpoBaTh IOHATHAMM: JIBH-
’KEHHE B IIPOCTPAHCTBE, 10J00HbIE (GUTYpPEI B ITPO-
CTPaHCTBE; HMCIONB30BaTh OTHOIIEHHE ILIOMIAAeH
HOBEPXHOCTEH U 00BeMOB MOROOHBIX (uryp mpu
pelleHNH 3a1a4;

12) ymeHHE BBIYHCIATH T'€OMETPHUCCKHE
BEMMYMHE! (JIMHA, YTOJ, IUIOMaAb, 00bEM, ILJIO-
IManb MOBEPXHOCTH), UCIONB3Ys H3y4eHHbIe (op-
MYJBI B METOJBL;

13) yMeHue oneprpoBaTh NOHATHAMM: TIPS~
MOYIOJIbHas CHCTeMa KOOPJMHAT, KOOPIWHATHI
TOYKH, BEKTOp, KOOPAWUHATBI BEKTOPA, CKaSIPHOE

IPOU3BEACHHUE, YIOJI MEXAY BEKTOpaMu, CyMMa |




BEKTOPOB, IPOM3BEIEHHE BEKTOPa HA YHCIIO; HAXO- |
IUTH C MTOMOINBIO M3YYEHHBIX (OPMYI KOOPIH-
HaThbl CEPEeIUHBl OTpe3Ka, PACCTOSHHE MEXAY
IByMs TOYKaMH;

14) ymeHue BbIOMpATh MOAXOMALIMH H3Y-
YEeHHBIH METOJ AJIA PEIleHHUs 3a7ayd, pacro3Ha-
BaTh MaTeMaTH4eCKHE (paKThl ¥ MaTeMaTHYCCKHE
MOJIEJTH B IPUPOIHBIX 1 OOIIECTBEHHLIX ABJICHHUSX,
B HCKYCCTBE; YMEHHE MPUBOJHTE IIPUMEPHI MaTe-
MATHYECKHX OTKPBITHIl POCCHHCKOH M MHPOBOM
MaTeMaTHYECKON HayKH.




