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1. IACIIOPT ITPOT'PAMMBI YUEBHOM JTUCIIUILIUHBI

O1.07 «kMaTeMaTHKAa»

1.1. ObaacTh NpUMeHEeHHUs TIPOTPAMMBI

[Tporpamma nuctumiMHbl «MaTemMaTuka» TpeaHa3HaYeHa JUIsl BEJICHUS 3aHATHH CO CTY-
JCHTaMU OYHOH (OpMbI OOy4eHHS, OCBAMBAIOIIMMHU IPOTPaMMy MOJITOTOBKH CIEIHAIHCTOB
cpennero 3BeHa 1o cnenuaabHocTH CI1O 49.02.01 dusnueckas KynbTypa.

1.2. Mecto qucuumniunsl B crpykrype IIIICC3

VYuebHas nporpamma JTUCHHUILTHHBI «MaTeMaTuka» BXOauT B 050k «O01meoOpa3oBaTenb-
HbIE JUCHUIUTMHBD 001Ie00pa30BaTeNbHOrO IMKJIA. YUYeOHBIM IIAHOM IO CIEIHATBHOCTH
49.02.01 ®dusuueckas KyJabTypa MpeIyCMOTPEHO U3YUSHHE JaHHOW AuCHHUIUIMHBL Ha 1 Kypee (1 u
2 CeMeCTpHI).

1.3. Henu u 3aga4u y4eOHOMH TUCHUTIIUHBI
[Iporpamma yueOHO# nucuuiuiiHbl «MaTeMaTukay IMpeaHa3HaueHa g U3Y4YEHUs MaTe-
MaTHK{ B YUPEKICHHUIX CPEAHEr0 MpodeCCHOHAIBLHOTO0 00pa30BaHMsl, pealn3yomux o0pa3oBa-
TENBHYIO MPOTPAMMY CPEIHETO (IIOJIHOTO) 00IIero oO0pa3oBaHus, IPH MOATOTOBKE KBATU(HUITUPO-
BaHHBIX Pa0OUYMX U CIEIUAINCTOB CPEAHETO 3BEHA.
[Iporpamma opueHTHpPOBaHA HA JOCTHIXKEHUE CICAYIONIUX IETIeH:

o (¢opMupOBaHHe TNIPeACTaBJEHMII O MaTeMaTUKEe KaK YHUBEPCAIbHOM S3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHMS ABJICHUN U MPOLIECCOB, 00 UJIEAX U METO/IaX MAaTEeMaTHKY;
o pa3sBHTHE JIOTUYECKOIO MBILUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUSI, aITOPUTMUUECKON

KYJbTYpbl, KPUTUYHOCTH MBINUICHUS Ha YpOBHE, HEOOXOAMMOM JUIsl  Oymymieit
poQeCCHOHAIBHON JESTENBHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;

o OBJIa/ICHMe MaTeMaTHYeCKUMH 3HAHUSIMH M  YMEHMSIMHM, HEOOXOAWMBIMH B
MOBCEIHEBHON JKHU3HM, IJI1 W3YYEHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCLUIUIMH Ha
0a30BOM YpPOBHE M AMCLMIUIUH MPO(ECCHOHATBHOTO LUKJIIA, AJI MOJIy4eHHs] 00pa30BaHUs B
o0nacTsax, He TpeOYIOLNX yriyOIeHHOW MaTeMaTH4YeCKOH MOATOTOBKHY;

. BOCIIMTAHHME CpPEICTBAMM MAaTEMaTUKH KyJIbTypbl JIMYHOCTH, MOHHMMAHMS 3HAYUMOCTH
MaTE€MaTUKH I HAYYHO-TEXHUYECKOIr0 IIPOrpecca, OTHOLIEHU K MaTEMaTUKE KAaK K 4acTU
0011eYeI0BeYeCKOl KyNbTYpbl 4e€pe3 3HAKOMCTBO C HCTOpUEN pa3BUTUS MaT€MaTUKH,
HBOJIFOLMEN MAaTEMAaTUYECKUX UIEH.

B nporpamme yueOHbIN MaTepuain npeacTaBieH B (JOpMe YepeTyIOIIerocs pa3BepThIBaHUS

OCHOBHBIX COJEPKATECIBbHBIX JIMHUIA:

® aneebpauyeckas NUHUA, BKIIOYAIONIAs CUCTEMATU3AIMIO CBEACHUN O YMciIax; U3ydeHHe

HOBBIX U 000OIIEHNE paHee W3YYEHHBIX Orepalil (Bo3BeJeHUE B CTENEHb, U3BJICUECHUE KOPHS,

JorapupMHpOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC M 00paTHbIE K HUM); U3yU4€HHE HOBBIX

BUJIOB YHCIIOBBIX BBIPAKEHUHN U (POPMYJI; COBEPIIEHCTBOBAHHE MPAKTHUECKUX HABBIKOB U BBIYHMC-

JUTEIBHON KyIbTYpPBI, pPaCIIMPEHNUE U COBEPIICHCTBOBAHUE AJIreOpanyecKoro ammapara, cpopmu-

POBAaHHOTO B OCHOBHOM IIKOJIE, U €T0 MPUMEHEHUE K PEIICHUI0 MAaTEMaTUYECKUX U MPUKIIATHBIX

3a/1a4;

® meopemuko-pyHKYUOHAIbHASA NUHUsA, BKIIOYAIONIAs CHUCTEMATHU3allMI0 U pacllipeHHe

CBEJICHUM 0 (PYHKIHUSAX, COBEPLUICHCTBOBAHHE T'paUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMHU

UeIMU U METOJaMU MaTeMaTH4YeCKOro aHajiu3a B 00beMe, IMO3BOJISIONIEM UCCIIEI0BaTh AJIEMEH-

TapHble (PYHKUIMU U peuiaTh MpocTeiiiue reoMeTpuyeckue, Gpusndeckue U Apyrue MpukiiaaHble

3a/1a4u;

® IUHUS YPAGHEHUN U HEPABEHCME, OCHOBAHHAs Ha IIOCTPOCHUH U MCCIIEIOBAHUM MaTeMa-
TUYECKUX MOJIENIEH, MepeceKaroascs ¢ anre0pandeckoil 1 TeOpeTUKO-(pyHKINOHATIBHON JTUHUS-
MU U BKJIIOYAIOIIAs Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKH anreOpanyeckux npeoOpa3oBaHuil

4



JUIsl pellieHUs] ypaBHEHUH, HEPAaBEHCTB U CUCTEM; (POpMUPOBaHHE CIIOCOOHOCTH CTPOUTH U HCCIIE-
JI0BaTh MPOCTEUIINE MATEMATUYECKUE MOJIEIM TIPU PEIIEHNUH MTPUKIAIHBIX 33]1a4, 3a/1a4 U3 CMEX-
HBIX U CIELUAIbHBIX AUCLHILUINH;

® ceomempuyeckas 1UuHUs, BKIIOYAIONIas HATJISAHbIE IPEICTABICHHS O IIPOCTPAHCTBEHHBIX
¢urypax u uzyueHue ux CBOMCTB, pOpMUPOBAaHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pasBUTHE CHOCOOOB N€OMETPUYECKUX H3MEPEHHH, KOOPAMHATHOIO M BEKTOPHOI'O METOMOB JJIS
pellIeHnss MaTEMaTUYECKUX U MPUKIIAJAHbIX 33/1a4;

® cmoxacmuyeckas IuHus, OCHOBaHHAsl Ha Pa3BUTUH KOMOMHATOPHBIX YMEHUH, IPEICTAB-
JIEHUH 0 BEPOATHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILEr0 MUPA.

Pa3zButue conepxarenbHbIX JIMHUM COIPOBOXKIAETCS COBEPIIEHCTBOBAHUEM HHTEIUIEKTY-
QIBHBIX U PEYEBBIX YMEHHI ITyTeM 00O0TaIleHUs] MaTeMaTHUECKOTO S3bIKa, Pa3BUTHS JIOTHYECKOTO
MBILIICHUSL.

MaremaTnka siBiseTcsl (PyHIaMEHTAIbHOW 001e00pa3oBaTebHON TUCIUIUIMHON CO CIIo-
KHUBIIUMCS] YCTOMUUBBIM COJIEpKAHUEM U OOIIMMHU TPeOOBaHUAMU K IMOATOTOBKE 00YyYaroIUXCs.
Peanmmzanus oOmmx menei M3ydeHUs MaTeMaTHKH TPAIUIMOHHO (HOPMHUpPYETCS B YEThIpEX Ha-
IpaBJIEHUAX — MeToJuecKoe (oblee npeacTaBieHne 00 uaesax U MeToJaX MaTeMaTHKH), UHTEI-
JIEKTyaJbHOE pa3BUTHE, YTHIIUTAPHO-IIPAarMaTUUECKOE HampaBieHUE (OBJIaJleHUE HEOOXOAUMBIMU
KOHKPETHBIMU 3HAaHUSAMU M YMEHMSIMU) M BOCIMTATENIbHOE BO3JeiicTBUe. 3yueHne maTeMaTUKU
Kak 001e00pa3oBaTeIbHOrO yu4eOHOT0 peaMeTa 00eCIeYnBaeTCsL:

— BBIOOPOM Pa3JIMYHBIX OJXO0/10B K BBEIEHUIO OCHOBHBIX MOHSATHIA;

— (opMupoBaHUEM CHUCTEMBI YUeOHBIX 3a7aHui, obecneunBaromux 3¢dekTnBHOE OCyIIe-
CTBJIEHHE BHIOPAHHBIX 1I€JIEBBIX YCTAaHOBOK;

— oOoraleHleM CleKTpa CTUIeH y4eOHON NEeATEIbHOCTH 3a CYET COINIACOBAHUA C BENY-
IIMMU JIeATEIbHOCTHBIMU XapaKTePUCTUKaMU BBIOpaHHOM Npodeccum.

OO0meo0pa3oBarespHasi COCTABIIAIOMIAs OTPAXKAETCSI B TPEOOBAaHMIX K IOJArOTOBKE 00Y-
YAOLUXCS B YACTH:

— o01iel cucTeMbl 3HAHUN: co/iep KaTeIbHble TPUMEPHI UCIIOJIb30BAHNUS MaTEMaTHUECKUX
uel 1 METOJI0B B MPO(eCCUOHATBHOM 1A TebHOCTH;

— YMEHUH: pa3iIuyue B ypoBHE TpeOOBaHUM K CIIOKHOCTH IIPUMEHSIEMbBIX aJITOPUTMOB;

— MPAKTUYECKOT0 HUCIOIb30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHUN: WHAWBUIYAIBHOTO
y4eOHOT0 ONbITa B IOCTPOCHUN MaTEMATUYECKUX MOJEIEH.

Takum oOpa3oM, mporpaMMa OpUEHTHUPYET Ha NMPHUOPUTETHYIO POJIb MPOLECCYalbHBIX Xa-
PaKTEPUCTUK y4eOHON paboThl, 3aBUCAIINX OT Mpoduis mpodheccuoHaIbHOM MOArOTOBKY, aKIIeH-
TUpPYET 3HAUYEHHUE IOJyYSHHs OIbITAa MCIIOJIb30BaHHUs MAaTEMAaTHKU B COJIEpKaTeIbHBIX U Mpodec-
CHOHAJIbHO 3HAUYMMBIX CUTYyalUsIX 110 CPAaBHEHUIO C (OPMabHO-YPOBHEBBIMH PE3YyIbTaTUBHBIMU
XapaKTepUCTUKaMU O0yUYECHHSL.

1.3. PexomMeHnayeMoe KOJINIECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI:

Bua yueOHo# padoThI KoJsunyecTBo 4yacoB
MakcumajbHas yyeOHas Harpyska (Bcero) 232
Oo6si3aTesibHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero), B TOM 214
qyucie:
JIEKIAH 126
MPaKTUYECKHUE 3aHATUS 86
OATT 6
CamocTrosiTe/ibHasi padoTa cTy/ieHTa (BCero), B TOM 4ucJie: 12
npopaboTKa TeKYIIero MaTepuaa o KOHCIEeKTaM U yu4eOHOH uTepa- 4
TYpE;
MOJITOTOBKA K MPAKTUYECKUM 3aHSITHIM; 2
JIOMaIlTHEee pelIeHNe 3a/1a4 U YIPaKHEHHUI; 6
HToroBas arrecranus B popme sK3aMeHa (2 cemectp)




2. PE3YJIBTATBI OCBOEHMSI YYUEEHOM JJUCIATLIIMHBI

Pesynbrarom ocBoeHusi 0a30BOM JUCHUILUIMHBI SIBJISIETCS OBJAJCHUE OOYYaIOIIUMUCS
3HAHUSAMHA W y4€OHBIMH  JCHCTBUSAMHM, IIO3BOJSAIONIMMH  TIPUCTYIUTh K  OCBOCHHIO
npodeccuoHaIbHONH  0Opa3zoBarenbHOM mporpamMmel 1o  crenuansHocTH  CIIO  49.02.01
dusndeckas KyJIbTypa.

B pe3ynbraTe 0OCBOCHMS TUCHUIUIMHBI 00YYarOIUICs TOIKEH 3HATH:
— 3HAUEHHUE MATEMaTUYECKON HayKd JJI PELICHUs 3a]ad, BOZHUKAIOIIUX B TCOPUU U MPAKTHUKE;
HIMPOTY U B TO K€ BPeMsl OrPaHUYCHHOCTh MPUMEHEHHS] MAaTEMAaTUYECKUX METO/IOB K aHAINU3Y U
MCCIICIOBAaHHIO MTPOLIECCOB U SABJICHHUI B IPUPO/IC U OOILECTBE;
— 3HAYCHHUE MPAKTHUKUA W BOMPOCOB, BO3HUKAIOIIUX B CaMOW MareMaTHKe s (OPMUPOBAHHS U
pa3BUTHSI MaTEMaTUYECKOW HAYKH; MCTOPUIO PA3BUTHUS TMOHATHSA YHUCIA, CO3[aHUS MaTeMaTHudye-
CKOT'O aHalln3a, BOBHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

- YHI/IBepcaHBHHﬁ XapaKTCp 3aKOHOB JIOTUKHW MATCMATHYCCKHX paCCYX(ﬂGHHﬁ, HUX NPpUMCHHUMOCTD
BO BCEX 00J1aCTAX YEIOBEUECKOU JACATCIIbHOCTH,

- BepOHTHOCTHHﬁ XAapaKTECP pA3JIMIHBIX IPOLIECCOB OKPYXKAOIIECTO MUPA.

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0yYaOLIUIICS T0JIKEH YMeTh:
— BBIIOJHATH apu(MeTHUYECKHe ASUCTBUS HAJl YUCIaMHU, COYeTasi yCTHbIE U MUCbMEHHBIE IPUEMBI,
HaXOJUTh NPUOJIMKEHHbIE 3HAUYEHUS! BEJIMYMH U MOTPEHIHOCTH BbIUMCIEHUM (aOCOMIOTHAs U OT-
HOCHUTEJIbHAs); CPABHUBATh YUCIIOBBIC BBIPAKECHMUS,;
— HaXOJUTh 3HAYCHUsI KOPHsI, CTENEHH, JIorapu(ma, TPUrOHOMETPUYECKHUX BBIPAXKEHUI Ha OCHOBE
OIpeNieNIeHus, HCIOJIb3Ysl MPU HEOOXOJUMOCTH HMHCTPYMEHTAJIbHBIE CPEJCTBA; I10JIb30BAThCS
NpUOIMKEHHOM OLIEHKOM NMPHU MPaKTUYECKUX pacyeTax;
— BBIIIOJIHATH MPeoOpa3oBaHUsl BbIPAXKEHUH, NMpUMEHss (HOPMyYJIbl, CBA3aHHBIE CO CBOICTBaMHU
CTEeNeHew, Jorapu(MoB, TPUTOHOMETPUUYECKUX (DYHKIIU;
— BBIYMCIIATh 3HaYeHHE (YHKLUHU 10 3HAYCHMIO apryMeHTa MpPH Pa3JIMYHbIX CIOco0ax 3aJaHMs
byHKINY,
— OIpEe/ENATh OCHOBHBIE CBOICTBA YMCIIOBBIX (QYHKUNMN, HILTIOCTPUPOBATh UX Ha rpadukax;
— CTpOUTH Tpa(UKH HM3y4eHHBIX (DYHKIMH, WIUIIOCTPUPOBATH MO TpaduKy CBOWCTBA 3JIEMEHTAPHBIX
dyHKumii;
— UCMOJIb30BaTh MOHATUE PYHKIIMH JJIsI OMUCAHUS U aHAIN3a 3aBUCUMOCTEN BEIMUNH;
— HaXOAUTb IPOU3BOHBIE AIEMEHTAPHBIX (PYHKINIA;
— HCHOJIb30BaTh MPOU3BOAHYIO JJIsl U3YUYEHUS CBOMCTB (YHKIUI U MOCTPOCHUSI IPaPUKOB;
— MPUMEHAThH NPOU3BOAHYIO ISl IPOBEJCHUS MPUOIMIKEHHBIX BBIYMCICHUH, pellaTh 3a/1a4u MpHU-
KJIQJIHOTO XapaKkTepa Ha HaXOKJeHWEe HauOOJIbIIEro U HAUMEHBIIETO 3HaYeHHUS;
— BBIYMCIIATH B MPOCTEHUIIMX CIy4assX IUIOIAAM U OOBEMBI C HCIOJIB30BAaHUEM OIPEIEICHHOTO
WHTETpaa;
— peuaTh palyoHaibHble, TOKa3aTeIbHbIE, JorapuPMUUecKue, TPUTOHOMETPHUYECKHE YPAaBHEHHUS,
CBOJIAILIMECS K JIMHEWHBIM U KBaJIpaTHBIM, a TAK)KE aHAJIOTHYHBIE HEPABEHCTBA U CUCTEMBI;
— HMCII0JIb30BaTh rpauuecKuil METO 1 pelieHNs] ypaBHEHUI U HEPABEHCTB;
— n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTU PEIICHUs YPaBHEHH, HEPABEHCTB U CUCTEM C JABYMS
HEU3BECTHBIMH;
— COCTaBJISTh M pellaTh ypaBHEHUsI 1 HEPABEHCTBA, CBSI3bIBAIOIIIE HEU3BECTHBIEC BEJIMUMHBI B TEK-
CTOBBIX (B TOM YHCJI€ IPUKIIATHBIX) 33/1a4ax;
— pemaTh npocTeiime KOMOMHATOPHBIE 3aJaud METO/IOM Iepedopa, a TakkKe ¢ MCIOJIb30BaHUEM
bopMya KOMOMHATOPUKH;
— BBIYMCIIATH B IPOCTEHIINX CIy4asiX BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICUETA YKCIIa HCXOJIOB;
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— pacro3HaBaTh Ha YepPTEKax U MOJENSIX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEpHBIE
OOBEKTHI C UX OMUCAHUSIMHE, U300pKECHUSIMHU;

— OMUCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IJIOCKOCTEM B MPOCTPAHCTBE, apryMEHTHPO-
BaTh CBOM CYXKJECHUSI 00 ITOM PACIIOJIOKCHHH,

— QHAJIM3UPOBATH B MPOCTEUIIIUX CIIyYasiX B3aUMHOE PacoIOKeHUE OOBEKTOB B MPOCTPAHCTBE;

— n300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJIbIC TEJa; BBITIOJHIATh YEPTEKHU IO YCIOBHUSAM
3a/1ad4;

— CTPOUTH MPOCTEHIINE ceueHUs Ky0a, IPU3MBbI, TUPAMHUIBL;

— pelarh MIaHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKUE 3a7aul Ha HAXOXJEHUE Teo-
METPHUUYECKUX BEIMYUH (IUIHH, YIIIOB, TUIOIIA e, 00HEMOB);

— UCTIOJIB30BaTh MPHU PEIICHUH CTEPEOMETPHUYECKUX 3a7a4 TUIAHUMETpHUIECKUEe (DaKThl i METObL;
— IIPOBOJIUTH JIOKA3aTEJIbHBIC PACCYKACHUS B X0J1¢ PEIICHUS 3a/1a4.



3. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

3.1. O0beM y4eOHOM TUCHUILUIMHBI U BU/bI Y4eOHO# padoThI

HaumenoBanusi | Bceero O0bemM BpeMeHH, OTBeIEeHHbIH HA OCBOEHHUE

pa3aesioB MOIYJIl | YACOB MEKINCHUIIIMHAPHOTO0 Kypca

Oobs13aTesibHASE AYyTUTOPHAS yUeOHast CamocTosiTeJIbH
HArpy3Ka o0y4awuerocs asi padora
o0yuaronierocst
Bcero, NPAaKT. Jleknuu Bcero,
4acoB 3aHATHA, 4acoB JacoB
4acoB

Beenenue 2 2 2

Paszneua 1. Anre6- 38 36 14 22 2

pa

Paznen 2. OyHk- 26 24 14 20 2

UM, NX CBOMCTBA

U rpaduku

Pa3znen 3. Hauana 38 36 16 20 2

MaTeMaTH4YeCKOTO

aHanIm3a

Pa3znea 4. Ypas- 26 24 14 20 2

HEHUsS U HEPABEH-

CTBa

Pa3znen 5. Kom6u- 88 36 14 22 2

HaTOpHKa, CTaTH-

CTHKA U 3JIEMEHTEI

TEOPHUH BEPOATHO-

cTei

Pasznea 6. I'eo- 26 24 14 20 2

MeTpus

Bcero: 232 214 86 126 12




3.2 TemaTu4eckuii MJI1aH U colepPKaHUE Y4eOHOM TUCHUILIMHBI «MaTeMaTHKa

HaumMenoBanmue
pa3nesoB
y4eOHoil qucuu-
IVIMHBI ¥ TEM

Conep:kanue y4eOHOro MaTepuaJa, 1adoparopHbie pado-
ThI M IPAKTHYECKNE 3aHATHS, CAMOCTOSITe/IbHAsA padoTa
CTY/IeHTOB

O0bem
4acoB

Yposenn
0CBOe-
HUS

BBenenue.

MaremaTrka B Hayke, TEXHUKE, IKOHOMHKE, WH(POPMAIHOH-
HBIX TCEXHOJIOTUAX H HpaKTH‘-IeCKOﬁ ACATCIIBHOCTH. HGHI/I u
3a]]auu U3y4YCHUs MAaTEMaTHKU B YUPESKICHUAX HAYAIBLHOTO U
cpenHero npodecCHOoHaILHOT0 00pa3oBaHusl.

Pazpen 1

AJreopa

38

JleknmoHHBIE 3aHATHA

Pa3Burtue nonsitus o uncJje

Ilensle u panyoHanbHbIE Yncia. J(elCTBUTENbHBIE YUC-
na. IlpuOnvxenHsle BbUUCIeHUs. [Ipubnudicennoe 3HaueHue
BEUYUNBL U NOSPEUHOCTNU NPUOIUIHCEHU.

Komnnexcnvie yucna.

KopHu, crenenu u jgorapugpmsi

Kopun u crenenn. KopHu HarypanbHOW cTeneHu Wu3
yuciaa U X cBoiicTBa. CTENEHU ¢ pallMOHAIBHBIMM IOKa3aTe-
MU, UX cBoiicTBa. CTENEHU ¢ JEHCTBUTEIBHBIMU I1OKa3aTe-
asmu. Ceoticmea cmenenu ¢ 0eiucmeumenbHblM NOKa3amenem.

Jlorapudm. Jlorapudm uucna. OcrosHoe nocapugpmuue-
ckoe moxcoecmeo. JlecATUUHBIE U HATypaJlbHbIE JIOTapU(MBI.
[TpaBuna neiictuii ¢ norapudmamu. Ilepexood Kk HOBOMY OCHO-
BaHUIO.

IIpeoOpasoBanue anredpandeckux BblpaxkeHui. [Ipeol-
pa3oBaHUE palOHAIbHBIX, UPPALIMOHATIBHBIX CTEIEHHBIX, MO-
Ka3aTeNbHBIX U JJOTapu(pMHUUECKUX BbIPAKECHUH.

OCHOBBI TPUTOHOMETPHUH

Pagnannas mepa yrima. BpamarensHoe nswkenue. Cu-
HYyC, KOCUHYC, TAHT€HC U KOTaHreHC uucia. OCHOBHbIE TPUTO-
HOMETpUYECKHEe TOoXaecTBa, (popmynsl mpuseneHus. Cunyc,
KOCHUHYC M TaHT€HC CYMMBbI U pa3HOCTU ABYX yriioB. Cunyc u
KOCHHYC IBOWHOrO yria. @opmynsl nonosunnozo yena. llpe-
00pa306anuUs. CyMMbl MPUSOHOMEMPUYECKUX YHKYULL 8 NpO-
uzeeoeHue U npouseeoeHus 8 cymmy. Buipadicenue mpuzono-
Mempuyeckux @QYHKyull uepe3 Mam2eHc NOJOBUHHO20 apey-
menma. IIpeoOpazoBaHMs MPOCTEHIINX TPUTOHOMETPUUYECKHX
BBIPAKCHUI.

[Ipocreiime TpUrOHOMETpUYECKHE YypaBHEHMs. Pemie-
HU€ TPUTOHOMETPUYECKUX YpaBHEHUU. [Ipocmeiiwiue mpuco-
HOMempuyeckue HepaseHcmea. Apkcumnyc, apkkocumyc, apk-
MAH2EHC YUCA.

22

IIpakTHyeckune 3aHATHS
Llenble 1 palMOHAIBHBIE YHCIIA.
JleficTBUTEIIbHBIE YHCIIA.
[TpubnxeHHbIC BHIYUCIICHHS.
Kophu u crenenu.
CTeneHu U CTENEeHN C Pa3JIMYHBIMU OKA3aTEISIMU.

okhowNE

14

1,2

1,2,3

1,2,3




6. Jlorapudm uucna. JlecaTuuHble U HaTypalbHBIC JOTApH (-

MBI.

[Ipeobpa3zoBanue anredpandeckux BhIPAKEHUI.

8. CremneHu ¢ pauMOHAJIBHBIMHA U JCHCTBUTEIFHBIMU TOKa3a-
TEJSIMH, UX CBOMCTBA.

9. OcHOBHbBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (POPMYIIBI
MIPUBEACHHUS.

10. IIpeoOpa3oBaHusl MPOCTEUITUX TPUTOHOMETPUICCKHUX BHI-
pa’keHHi.

11. PeuieHue TpUroHOMETPUYECKUX YPABHEHUH.

12. TIpocreiine TPUrOHOMETPHUYECKHE HEPABCHCTBA.

~

CamocrosiTesbHasi padota

npopaboTKa TeKYIIEro MaTepuana Mo KOHCIEKTaM U y4yeOHOM
JUTEepaType; MOArOTOBKA K MPAKTUYECKUM 3aHATHAM; JIOMalll-
Hee PEelICHHE 33/1a4 U YIIPAKHEHHI.

Pasznen 2

DyHKIUH, UX CBOICTBA U IPaQUKH

26

JleknmoHHBIE 3aHATHA
DyHKIUH.

OOnacte ompeneneHUs W MHOMKECTBO 3HAa4yeHUH; Irpaduk
¢yHkuuu, mocrpoeHue rpadukoB (GYHKIWH, 3alaHHBIX pa3-
JMYHBIMU CIIOCOOAMHU.

CBoiicTBa (yHKIIMU: MOHOTOHHOCTB, YETHOCTh, HEYETHOCTH,
OrPaHUYEHHOCTD, IEPUOANYHOCTD. IIpoMexyTKH BO3pacTaHuUs
U yObIBaHUWs, HAHMOOJIbIIIEE W HAWMEHbBINEE 3HAYCHUS, TOUKU
skcTpemyMa. I'paduueckas unrepnperanus. [Ipumeps! (yHk-
[IMOHAJIBHBIX 3aBHCUMOCTEH B PEATBHBIX MPOIECCaxX M SBICHU-
fX.

O6parnbie QyHkiuu. Obaacmeb onpedeneHus u 06aACMb
3HayeHuli oopammuoti ynxkyuu. I'paduk oOpatHON GyHKINU.

Apudpmernueckue omnepauuu Haja (QyHkuuaMmu. CroxkHas
GyHKIUS (KOMITO3UIINSA).

CreneHHble, NOKa3aTeJbHbIE, JOrapupMmuyecKkue U TPH-
roHOMeTpuYecKHe (pyHKI UM

Onpenenenus QyHKIUN, X CBOMCTBA U IpaUKHU.

Obpammnvle mpuzonomempuieckue QyHKyuu.

[Ipeo6pa3zoBanus rpadukon. IlapamiensHblii nepeHoc,
CUMMETpPUS OTHOCUTENIBHO OCe KOOpIWHAT U CUMMETpPHUS OT-
HOCHTEIIbHO Hadalia KOOPIWHAT, CHUMMETPHUS OTHOCHTEIHHO
IpSAMOH Y = X, pacTsDKEHUE U CKAaTUE BJIOJIb OCEH KOOpMHAT.

20

IIpakTHyeckue 3aHATHS

1. ®yakuun. OOGIacCTh OMpENEIeHUsI U MHOXKECTBO 3HAYCHUU
(GyHKIMH.

2. IToctpoenne rpagukoB QyHKITHIA.

3.CpoiictBa (yHKIMH. ApudmMeTHyeckue ornepanud Hal
GyHKIUSAMU.

4. CreneHHble, TOKa3aTelbHble, JIorapuMuyeckue M TPUTO-
HOMETpUYECKHe (PYHKIINH.

14

CamocrosiTesbHas padora.
MpopabOTKa TEKYIIEr0 MaTepualia Mo KOHCIEKTaM U y4eOHOM
JIATCPATYPC,; NOATOTOBKA K MPAKTUYCCKUM 3aHATUAM, TOMAIll-

1,2,3

1,2,3
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Hee pelIeHHe 3a/1a4 U YIIPaKHEHHH.

Pa3znen 3

Hayana MaTeMaTH4eCcKOro aHaJu3a

38

JleknMOHHBIE 3aHATUA

ITocnenoBaTeILHOCTH.

CriocoObl 3a7aHus W CBOWCTBA YMCIIOBBIX MOCJIEIOBa-
tenbHOCTeH. [lonsamue o npedene nocredosamenvhocmu. Cy-
wecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOU NOCNe00-
samenvnocmy. CyMMHpOBaHHUE IoOcienoBaTelbHOCTEN. bec-
KOHEYHO YOBIBAIOIIAs T€OMETPUUECKAs IPOIPECCHsl U €€ CyM-
Ma.

Ilonamue o nenpepvignocmu QyHKyuu.

IIpousBoanas.

[TonsiTre o mpous3BoAHON (QYHKIMU, €€ TeOMETPUUYECKUI
U (pusnueckuil cMmbica. YpaBHEHHE KacaTelIbHOM K rpauky
¢ynkuuu. IlpousBogHble CyMMBI, Pa3HOCTH, HPOM3BEAEHUS,
gacTHOTO. [Ipon3Bo/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHM.
[TpumMeHeHre TPOU3BOIHON K HCCIIENOBAaHUIO (QYHKIUN U MO-
CTpOCHUIO TpapuKoB. [Ipouszsoonvie 0bpamHol @GYHKYuUU U
KOMRO3Uuyuu QhyHKyuu.

[IpuMmepsl MCOAB30BaHUS ITPOU3BOIHOM I HAXOXKJE-
HUSl HAaWIy4dlllero pelleHHs B NPUKIAIHBIX 3anadax. Bropas
IIPOM3BOJHAS, €€ TEOMETPUYECKUIl U (U3NYECKUH CMBICIL.
[TpuMeHeHre TPOU3BOIHON K HUCCIIENOBAaHUIO (QYHKIUN U MO-
cTpoeHuto rpadukoB. HaxoxaeHne CKOpocTH Ijisl mporecca,
3aJJaHHOTO (popMyIoi U rpaduxom.

IlepBooGpa3nas u uHTErpal.

[IpumeHeHNnEe ONpeneNIeHHOro NHTErpana il HaxoxXJe-
HUS TUIOIIAAM KpuBOJMHEHHOW Tparneuun. @opmyna HeroTo-
Ha—JIeiiOHuna. [Ipumepsl nmpuMeHeHHsI UHTerpaia B (GpU3MKe
U TEOMETPUH.

20

IIpakTHyeckue 3aHATHHA

1. TlocnenoarenbHOCTH.

2. IlpousBonnas. Ilonsatue o mnpousBoAHON (yHKIMH, €€
reOMETPUUYECKUN U PU3NYECKUIN CMBICI.

3. IIpousBoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEACHUS, YACTHO-
ro.

4. TlpuMeHeHHE TPOU3BOIHON K UCCIENOBAHUIO (DYHKIHIA 1
MTOCTPOEHUIO TPaUKOB.

5. TlepBooOpasHas U MHTETpall.

6. Ilpumepsl npruMeHEHUs HHTETpaa B (PU3HKE W TEOMETPHH

16

CamocrosiTenbHast pabora.

popaboTKa TEKYILEro MaTrepuana o KOHCIEKTaM U y4eOHOI
JUTEpaType; MOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM; JOMAIl-
HEe PEIICHHE 3a/1a9 U YIIPAKHEHHM.

1,23

1,2,3

1,2,3

Pa3znen 4

YpaBHeHUS M HEPABEHCTBA

26

JleKIMOHHDBIE 3aHATHSA
PaBHOCHIIBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM.
PanmonaneHble, uppanMoHANIbHBIC, TOKAa3aTEIbHBIE H
TPUTOHOMETPUYECKUE YpaBHEHUS U cuCTeMbl. OCHOBHBIC
MIPUEMBI UX perieHus (Pa3joKeHHEe HAa MHO)XUTEIIH, BBEIICHHE

20

1,2,3

11




HOBBIX HEM3BECTHBIX, MOACTAHOBKA, TPAaUICCKUN METO).

PaunonaneHble, uppanyMoHaIbHbIC, IOKA3aTEIbHBIE WU
mpu2oHomempuieckue Hepaeencmea. OCHOBHbIE MPUEMbI UX
pemenns. Vicnonap3oBaHne CBOWCTB U TpaguKoB GYHKIUH TpU
pelIeHUH YpaBHEHUI U HEpaBEeHCTB. MeTo1 nHTepBasioB. M30-
OpakeHre Ha KOOPJIMHATHOM TJIOCKOCTH MHOXECTBA pELICHUN
YpaBHEHUU U HEPABEHCTB C JIByMsl MEPEMEHHBIMU U HUX CHC-
TEM.

[IpumeHenne MaTeMaTHYECKUX METOJOB IJISl PELICHUS
COJepXKATENbHBIX 33/1a4 W3 Pa3IMYHBIX oOJacTell HayKu M
NpakTUKU. VIHTepnperanus pe3ynbrara, y4eT peallbHbIX orpa-
HUYECHUM.

IpakTuyeckue 3aHATHUS 14

1. PaBHOCHUIIBHOCTh YPAaBHEHU, HEPABEHCTB, CUCTEM.

2. YpaBHenus u cucteMbl. OCHOBHBIE IPUEMBI UX PEIICHHUS.

3. PanmonansHbIe, UppalliOHATBLHBIC, TTOKA3aTEIBHBIC U TPHU-
rOHOMeTpUYeckue HepaBeHCTBa. OCHOBHBIE MPUEMBI HUX
pelICHHUS.

4. Ucnonb30BaHue CBOWCTB M TpaduKOB (QPYHKIMHA MHpU pe-
IICHUY YPAaBHCHUI U HEPABEHCTB.

5. MeToa uHTEpBaoB.

6. [IpuMeHEeHHEe MAaTEMATUYECKUX METOJIOB JIJIsl PEIICHHS CO-
JepKaTeNbHbIX 3aJa4 U3 Pa3IMYHBIX 00JIacTeil HayKu U
TIPAKTUKH.

CamocrosiTesibHas padora. 2
popaboTKa TEKYyIIero Marepuaia o KOHCIEKTaM M y9eOHOM
JIUTEepaType; MOArOTOBKA K MPAKTUYECKUM 3aHATHUSAM; JOMAIII-
HEe PEIICHHE 3a/1a49 U YIIPAKHEHHM.

Pa3znen 5 Kom0uHaTopuka, cTaTHCTHKA M 3JIeMEHTbl TEOPHH 38
BEpPOSITHOCTEI
JlekunoHHbIE 3aHATHS 22

JIeMeHThI KOMOMHATOPUKH

OcHOBHbIE MOHATUS KOMOMHATOPUKH. 3aJaydl Ha MOJ-
CYeT YHMClIa Pa3MEIEHUM, MEePeCTaHOBOK, coueTaHuil. Peme-
HUeE 3a51a4 Ha niepebop BapuanToB. Dopmyna 6unoma HeroTo-
Ha. CBoiicTBa OMHOMUHANBHBIX KOA(PQUIHUEHTOB. Tpeyroiub-
Huk [lackamns.

DJIeMeHTBI TEOPHHU BEPOSITHOCTEH

CoObITHE, BEpPOSITHOCTh COOBITHS, CIOXKEHHE U YMHOMXKE-
HUE BeposTHOCTEeU. [lomamue o Hezagucumocmu coObImMuiL.
Huckpemnas ciyyaiinas 6enuduna, 3aKOH ee pacnpeoeneHus.
Yucnosvie xapakmepucmuku OUCKPEMHOU CIYYAUHOU GeNUYU-
Hol. [lonamue o 3axone 6016UIUX YUCE.

DJIeMEeHTbl MATEeMAaTHYeCKOIl CTATUCTUKH

[IpencraBnenue gaHHBIX (TaOIUIBI, AUArpaMMBbl, rpadu-
KH), 2eHepaIbHAsl COBOKYNHOCMb, 8blO0OPKA, cCpedHee apughme-
muyeckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou
CMamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposamHo-
CIHBIX MEMOO08.

1,2

1,2,3

1,2,3
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IIpakTHyeckune 3aHATUSA
1. OcHOBHBIE MOHATHS KOMOMHATOPUKH.
2.3ama4i Ha TMOJCYET YHUCIIa pa3MElICeHH, MepecTaHOBOK,
coveTaHuii, nepedop BapHaHTOB.
. Onpenenenue BepossTHocTH. CiiyyaliHasi BEJIMYHHA.
4. JluckpeTHas ciy4yaiiHas BEJIMYMHA, 3aKOH €€ pachpejese-
HUSL.
5. UncaoBble XapaKTEPUCTUKU AMCKPETHOM cllydallHON Be-
JINYUHBI.
. IlonsiTHE O 3aKOHE OOJIBIINX YHCEIL.
7. DneMeHTbl MaTEeMaTUYECKOM CTaTUCTUKU
8. Pemienue mpakTHYECKUX 33/1a4 ¢ PUMEHEHHUEM BEPOSTHOCT-
HBIX METOJIOB.

w

()]

14

CamocrosiTesibHas padoTa. 2
npopadoOTKa TEKYIEro Marepuaina Mo KOHCIEKTaM U y4eOHOM
JIMTCPATYypEC; NOATOTOBKA K MPAKTUYCCKUM 3aHATUAM, AOMAIll-
HEe PEIICHHE 3a/1a4 M YIPaKHCHUH.

Pa3nen 6 I'eomeTpus 26
JleKIMOHHDbIE 3AHATHA 20

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

B3aumHOe pacnosiokeHue OByX INPSAMBIX B IIPOCTPAHCT-
Be. [lapamnenpHOCTh MpAMON U MIOCKOCTH. [lapamienbHOCTH
wiockocteil. [lepneHauKynsipHOCT NPSAMONM M IUIOCKOCTH.
IlepnenquKymnsp ¥ HakJIOHHAs. YTOJ MEXAY IPSAMOM U IIOC-
KOCTBIO. /IByrpanHsbIil yroia. Yroa Mexay miockoctsamu. Ilep-
NEHAUKYISIPHOCTD JIBYX IJIOCKOCTEH.

I'eomerprueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: Ta-
palIeNIbHBIN IEpEeHOC, CAMMETPUSI OTHOCUTENBHO MIOCKOCTH.

[TapannensHoe mnpoexkTupoBanue. I[liowads opmozo-
HanvHo npoekyuu. VI300pakeHne nNpoCcTpaHCTBEHHBIX (QUTyYp.

MHoOrorpaHHUKH

Bepmunbl, pebpa, rpann MHOrorpaHHuka. Pazeepmka.
MHnozozpannvie yenvl. Buinyxknvie mnozoepannuxu. Teopema
Diinepa.

IIpusma. Ilpsamas u waxnouwnaa npusma. llpaBunbHas
npusma. [lapannenenunen. Kyo.

IIupamupa. IlpaBunbHasg nupamuna. Yceuewnas nupa-
muoa. Terpasp.

Cummerpun B KyOe, B Mapajulelenunene, B npusme u
nupamuoe.

Ceuenus Ky0a, PU3MBI M TUPAMUJIBI.

[IpencraBiaeHre o MpaBWIIBHBIX MHOTOTPaHHHUKAaX (TeT-
padip, Ky0, OKTadAp, TOACKAdAP U UKOCASIP).

Tes1a 1 MOBEPXHOCTH BpaLlICHUA

Hunuuap u xonyc. Yceuenmwiii konyc. OCHOBaHUE, BbI-
coTa, OOKOBasi TTOBEPXHOCTh, 0Opa3zyroiias, pasBeptka. Oce-
6ble cevenus U Cedenus, napaieibhble OCHO8AHUIO.

ap u chepa, ux ceuenus. Kacamenvuas niockocmos K
cghepe.

HN3MepeHus B reoMeTpuu

O6wem u ero uamepenue. MurterpanbHas Gopmyna 00b-

2,3

1,2,3

1,2,3

1,2,3
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ema.

@opmynel 00beMa KyOa, IPSIMOYTOJBHOTO Iapajuiese-
nuneaa, Npu3Msel, HUiIHHApa. DopMyIbl o0beMa MUpaMUIbl U
KoHyca. dopmysbl MIOMAaU MOBEPXHOCTEW LWJIMHIPA U KO-
Hyca. @opmyibl 00beMa 1apa U miomanu chepsl.

[Momo6ue ten. OTHOIIEHHS IUIOMIACH MOBEPXHOCTEH U
00BEMOB ITIOJOOHBIX TEI.

Koopaunatbl 1 BeKTOpBI

[IpsimoyronbHast (OekapToBa) CHCTeMa KOOpIWHAT B
npoctpanctee. Dopmyna paccTossHUS MEXKIY ABYMs TOUKAMHU.
YpaBuenus cepsl, niockocmu u npamotl.

Bextopsl. Monynbe BekTopa. PaBencTBo BekTopoB. Cio-
JKEHHE BEKTOPOB. Y MHOKEHHUE BEKTOpA Ha 4Yucio. PaznoxeHue
BEKTOpa [0 HAIPaBJICHUAM. YTOJ MEXAY JBYMS BEKTOPAMHU.
[Ipoekuus BekTopa Ha ocb. Koopaunatel Bekropa. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB.

Hcnons3oBaHre KOOPAMHAT U BEKTOPOB IPHU PEIICHUHU
MaTeMaTUYECKUX U NMPUKJIAJHbIX 3a]1a4.

1,23

NATT

IpakTuuyeckue 3aHATHSI 14
1. IlpsimMble B IpOCTPaHCTBE.
2. I1110cKOCTH B TPOCTPAHCTBE.
3. 'eomeTrpuyeckne mpeoOpa3oBaHuUs MPOCTPAHCTBA
4. [TapannenbHoe NPOSKTUPOBAHUE.
5. MHOrorpaHHMKH, UX 3JE€MEHTHI U CBONCTBA.
6. [Ipuzma. Buasl nmpusmsl.
7. [lupamuia. Buasl nupaMusl.
8. Cummerpun B KyOe, B napajjiefienuresie, B npusMe U mu-
pamue.
9. IlpeacraBieHue 0 NPaBUIbHBIX MHOTOI'PaHHUKAX
10. Tena v TOBEPXHOCTH BpAIICHUS
11. O6bem u ero uamepenne. MuterpansHas hopmyna oone-
Ma.
12. ®opmynel 00bemMa KyOa, IPSIMOYTOJIBHOTO Mapajuieeni-
nefa, NpU3MBbl, IWIMHApPA, TUpaMUbl, KOHyca, mapa. dop-
MYJIbI TUTOIIAIM TOBEPXHOCTEH LIMIIMH]PA, KOHYCa, CQEpPHI.
13. IlpssMoyronbHast (oeKapToBa) CHCTEMa KOOpPAMHAT B
IIPOCTPAHCTBE.
14. BexTopsl.
15. Ucnionb30BaHue KOOPJMHAT M BEKTOPOB NpPU DPEIICHUU
MaTeMaTHYeCKHUX U MPUKIIAJHBIX 3a/1a4.
CamocrosiTenbHast pabora. 2
[TpopaboTka Tekyiiero Marepraia 1Mo KOHCIEKTaM U y4eOHOM
JIUTEpaType; MOATOTOBKA K MPAKTUYECKUM 3aHATHAM; JOMalll-
HEe PEIICHHE 3a/1a9 U YIPAKHEHHM.
1. U300pa3uth rpaduuecku MHOTOTPaHHUK B KOMITBIOTEPHOM 6

n300paKeHN N

2. NnTennexkrtyanbHas urpa Ha Temy: KTo camblii yMHBIH U
HaXOJYUBEII

3. [IponeMoHCTpUpOBaTh UTPY HA PEIICHHUE 3a/lay B UHTEI-
JIeKTyaJlbHOM dopmaTe

14




J11s1 XapaKTepUCTUKH YPOBHS OCBOCHHSI yU€OHOTO MaTepralia UCIIOJIb3YIOTCS CIeIyronue 000-
3HAUCHUS:

1 — y3naBanue (y3HaBaHHE paHee U3YYCHHBIX 0OBEKTOB, CBOMCTR);

2 — penpOAYKTUBHBIH (BBIITOJIHEHUE ACITEILHOCTH TI0 00pa3ily, MHCTPYKIIUU WIIH MO/ PYKOBO-
JICTBOM);

3 — IPOAYKTUBHBIH (TUTAHUPOBAHUE M CAMOCTOSTEIILHOE BBIIIOJIHCHUE ACSITETLHOCTH, PEIICHUE
MpoOJIEMHBIX 3a/1a4).

4. YCJIOBUS PEAJIU3AIIMU ITPOT'PAMMBI YYEBHOM U CIHUILIMHBI

4.1. TpeGoBaHus K MATEPUAIbHO-TEXHUYECKOMY 00ecrne4eHH 0

Peanuzanus mporpammbl y4eOHOW AUCHMIUIMHBI TpeOyeT Hanuyus y4eOHOro KaOuHeTa
MaTEMaTUKH: I0CaT0YHbIE MECTA MO KOJIMYECTBY 00YJaIONIMXCs; pabodee MECTO MPerojaBaTeis.

Texnuueckue cpeacTBa oOOydYeHHUS: KOMIBIOTEP C JIMIEH3UOHHBIM IPOTPAMMHBIM
o0ecrieueHreM U MYJITbTUMEIHUHHBINA TIPOEKTOP.

4.2. UndopmainuonHoe odecriedeHmne:

OcHoBHasi IMTEeparypa

1.  TyranGaeB, A. A. OcHoBbI BbicIIell MaTemaTuku. Yacte 1 : yueOHuk mis crmo / A.
A. Tyran6aeB. — Cankt-IlerepOypr : Jlanp, 2021. — 312 ¢. — ISBN 978-5-8114-6374-9. —
Texcr:  onextpoHHsli / Jlamb :  2IeKTpoHHO-OMOnmorewnas  cucrema. —  URL:
https://e.lanbook.com/book/159503

2.  Tyran6aes, A. A. OcHOBHI BbIcIIel MaTeMaTukH. YacTp 2 : y4eOHHK Juis cro / A.
A. Tyran6aeB. — Cankt-IlerepOypr : Jlanp, 2021. — 328 c. — ISBN 978-5-8114-6622-1. —
Texcr: onexktpoHHsli / Jlamb :  2nekTpoHHO-OuMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/165840

3. Tyran6aes, A. A. OCHOBHI BBICIIEH MaTeMaTHKH : ydeOHUK juis cro / A. A. Tyran-
6aeB. — Cankr-IlerepOypr : Jlanp, 2021 — Yacte 3 — 2021. — 308 c. — ISBN 978-5-8114-
7517-9. — Texkcr : snektponHbld // Jlanp : snekrpoHHO-OMOnIMOoTeyHast cucrema. — URL:
https://e.lanbook.com/book/183367

JlonoJIHUTeIbHAS JIUTEpaTypa

1. TannueBa, A. B. MaremaTuka a5 IopucToB : ydeOHoe nmocobue / A. B. I'annuena.
— Cankr-IlerepOypr : Jlamp, 2021. — 204 c. — ISBN 978-5-8114-2487-0. — Texkcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/167392

2.  Jlpyxwununa, W. B. Marematuka misi CTYACHTOB MEIMIIMHCKUX KOJUICIKEH :
yuebHoe mocobue / U. B. dpyxununa. — Cankrt-IlerepOypr : Jlanb, 2017. — 188 c. — ISBN
978-5-8114-2443-6. — TekcT : 2eKTpoHHBIN // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAsT CHCTeMa. —
URL.: https://e.lanbook.com/book/92618

3. KsirManoB, A. M. Maremaruka : yuebnoe mocobue / A. M. Keitmanos, E. K.
Jleiinaprac, C. I'. MbicnuBen. — Cankrt-IletepOypr : Jlanb, 2020. — 288 c. — ISBN 978-5-8114-
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI1
JUCHUIINHDBI

Owman PITIHIY B r. Hwxkuem Taruwne, peannsyromui IMOATOTOBKY IO Y4eOHOM
JUCLUIUIMHE, 00€CIIeUnBACT OPraHNU3aLUIO U IPOBEJCHNE IPOMEKYTOUHON aTTeCTalluU, TEKYILEro
Y UTOTOBOI'0 KOHTPOJISL AJIsl OIIPENEIEHNUs COOTBETCTBUS (MJIM HECOOTBETCTBUS) NHAUBUAYAIbHbBIX

00pa30BaTeNbHBIX IOCTH)KEHUH OCHOBHBIM MOKA3aTEeNIsIM PE3yJIbTaTOB ITOATOTOBKH.
Texymmii KOHTPOJIH MPOBOAUTCS TPEMOAABATEIIEM B MPOIECCE MPOBEACHHS MPAKTHUYSCKUX
3aHSATHH, TECTUPOBAHHS, a TAKXKE BBIMOJHEHHUS CTYJICHTAMH WHIWBHIYalbHBIX TBOPYECKUX
3a/laHui, MPOEKTOB, UCCIICIOBAHMIA, PEIICHUS IPOOJIEMHBIX 3a7ad.
OcBoeHue y4eOHOW MUCHMIUIMHBI 3aBEpIIacTCss UTOTOBOM arTecTanuell B opme dK3amMeHa,
KOTOPYIO MPOBOJIUT MPETIOIaBATEIb.
@®opMBbI U METOJIBI MPOMEKYTOUHOW aTTECTAIlUH, TEKYIIEr0 W MTOTOBOTO KOHTPOJIS IO
yueOHOM TUCIUIUIMHE pa3padoTaHbl Ha Kadeape eCTECTBEHHBIX HAyK M (PU3NKO-MaTEMATHIECKOTO
00pa3oBaHUs U JIOBOIATCS JIO CBEIEHHs OOYYAIOIIUXCsS HE TO3JHEE JIBYX MECAIEB OT Havaja

00y4eHusI.

Bo BTOPOM CEMECTPC 110 ,HaHHOﬁ JAUCHUILIIMHE ITPOBOAUTCS 9K3aMCH. DKk3aMeH IIpOBOAUTCA

B [OHUCHLMEHHOU

popme,

CTPYKTypa H

COAEp)KAHUE 3aJaHUU

Pa3nes yueOHoit PesyibTarsl OcHoBHbIE IOKa3aTe/In DopMbl
AMCIMILTHHBI (ocBOeHHBIE YMeHHSI, pe3yJbTaToB KOHTPOJIsSA
3HAHMSA)
Pasnen 1 * 3HayeHWe Maremaru- | YMCECT *(poHTaNBHBIIT
Anrebpa 4eckoil HayKW s pe- | * BBINOIHSATE apudmerndie- | onpoc;
IeHWs 33724, BO3HM- | CKHE JEHCTBUA Hal vucia-
KAIOWX B Teopuu | MM, COUETAs YCTHBIC M | eypqBuTyastbHBIil
NpAKTHKE; mUpoTy U B | THCBMEHHBIC HPUEMBL,  HA~ | yeryprii onpoc;
To e Bpems orpamm- | XOMHTE pUOIIHIKEHHBIE
3HAYEHHS BEIMYUH U IO- .
YEHHOCTh TPHUMEHEHHUS . | *THCBEMEHHBIN
Tp€IIHOCTU BBIYHCJICHUU
MaTeMaTH4YeCKHX  Me- KOHTPOJIb
(abcomoTHass W OTHOCH-
TOJIOB K aHAJM3Y U UC- _ (mMKTaHTBI o
CIICIOBAHUIO  TPOLIEC- TCABHAA); CPABHUBATE Hi- TEOPETUIECKOM
P CJIOBBIE BBIPAKECHHUS; p y
COB U SIBIICHUH B TIPH- Marepuany);
pOI[e " O6H_IeCTBe; ¢ HaXOAWUTb 3HAYCHUA KOp-
Hsl, cTemend, jorapudma, | AKTHCCKaS
* SHAUCHNC TPAKTHKU | 1yyrogoMeTpHUecKnX — BbI- aEOTa
M BOTIPOCOB, BO3HH- | hawenuii Ha OCHOBE OMpe- | P '

KalIlux B caMoM Ma-

JeJeHHs, MCHONIB3Ysl HpH
TeMaTHKe JUI1 POPMH- | geoGXOAMMOCTH  MHCTPY-
poOBaHus W PA3BUTHA | meHTAIbHBIC CpPEICTBA;

MaTeMaTU4YeCKOl Hay-
KH; UCTOPUIO Pa3BUTUSA

MOJIb30BATHCS  TPHOIHMKEH-
HOM OLICHKOM IIpH IIPaKTH-

TOHATUS YMCJIA, CO3- | YeCKHX pacueTax;
AQHUA - MATEMaTH4C- | o prmonnaTe mpeobpasoBa-
CKOTO aHanmm3a, BO3-

HUKHOBCHUA W pPa3BU-
THUSA TCOMETPUU,

* YHUBEpCAJbHBIN Xa-
paKkTep 3aKOHOB JIOTH-
KM  MaTeMaTHYeCKUX

HUS BBIPOKCHUN, TPUMEHSIS
(hopmynbl, CBSI3aHHBIE CO
CBOMCTBAMM CTEIECHEH, JIO-
rapugmMoB, TPUTOHOMETPH-
4ecKuX (QyHKITH;

COOTBCTCTBYCT CAUHOMY
TOCYyJapCTBCHHOMY 2K3aMCHY I10 MATEMATHUKE JJIsI BBIITYCKHHUKOB O6H.I€O6p3.30BaT€J'II>HbIX IIKOJI.
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Pa3nen 2

OyHKIMA U Tpa-

buku

Pazgen 3

Hayana wmarema-

THYCCKOT'O

aHa-

pacCyXIeHHI, 170'¢
HpI/IMeHI/IMOCTB BO
Bcex 00JIacTAX dYeno-
BCUECKOHl JIEATCIBLHO-
CTH;

* BEpPOSTHOCTHBIM Xa-
pakrep pa3IMYHBIX
IIPOLIECCOB  OKPYKalo-
LIEr0 Mupa.

WCIIONB3YEeT  MPHOOpeTeH-
HblE 3HAHMS U YMEHHS B
MPAaKTHUYECKOW  AesITENbHO-
CTH U MOBCEIHEBHON JKU3HU
JUIS:

* MPAaKTUYECKUX PaCUETOB
mo ¢dopMmyiaM, BKJIOYAS
hopmyisl, cojepIKaIue
CTENEeHM, paJUKaibl, Jora-
pUPMBI U TPUTOHOMETpUYE-
ckve (YHKIUH, HCTOJIB3YS
Mpu HEOOXOAUMOCTH CIIpa-
BOYHBIE MaTE€pHAJbl U TPO-
CTEWIIMe BBIYUCINUTEIbHBIE
YCTpOUCTBA.

yMmeer
° BBIYHCIIATH 3HA4YCHUC
(YHKLIMHU 110 3HAYEHUIO ap-
ryMEHTa IpU Pa3IUYHBIX
crnocobax 3amaHus (QyHK-
LHH;

* OIpeieNnaTh OCHOBHBIE
CBOICTBA 4YHCIIOBBIX (YHK-
LM, WUIIOCTPUPOBATh HX
Ha rpajukax;

* CTPOUTH IpaUKU N3yUECH-
HBIX (DYHKIMHA, WUIIOCTPH-
poBaTh 10 TpauKy CBOHCT-
Ba OJIEMEHTapHbIX (YHK-
L,

* HCIOJIb30BAaTh IOHATHE
GYHKIMK U1 ONUCAHUS |
aHauu3a 3aBUCHMMOCTEH Be-
JWYMH;

UCTIONB3YeT  MPHOOpEeTeH-
Hbl€ 3HAaHWA U YMEHHUS B
NIPAaKTHYECKOH  AESTENBHO-
CTH Y TIOBCEJHEBHON JKU3HU
IS

* ONUCaHHA C IOMOILBIO
(GyHKUUH Pa3IMYHBIX 3aBU-
CUMOCTEH, MPEACTABICHUS
X TpapuuecKu, UHTEpIIpe-
TaIMy TPaQuKOB.

*(hpOHTAIIbHBIN
or1poc;

*VMHAUBUIyaJIbHBIN
YCTHBIN OIIPOC;

*IIUCbMEHHBIN
KOHTPOJTb
(muKTaHTHI o
TEOPETHUECKOMY
Martepuany);

*TIpaKTHYECKast
pabora.

yMeeT
* HAaxXOAUTH IIPOU3BOJIHBIC

*(ppOHTATBHBII
OIIpOC;
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JIn3a

Paznen 4
YpaBHeHHUs U He-
paBeHCTBa

3JIEeMEHTapHbIX QYyHKIUH;

* HCHOJB30BaTh MPOHU3BOI-
HYIO JJISI U3YYEHUS CBOMCTB
GYHKIIMHA W TIOCTPOCHUS
rpadukos;

* MPUMEHATH MPOU3BOIHYIO
JUIS TIPOBEACHUS TMPHUOIIH-
JKCHHBIX BBIYMCIICHHUH, pe-
maTh 3a7a4d MPHUKIAJIHOTO
XapakTepa Ha HaXOXXICHHE
HauOOJIBIIETO W HANMEHD-
LIET0 3HAYECHUS;

* BBIYUCJIATH B MPOCTEHIIINX
Cllydasx IUIOmaan U oObe-
MBI C HCIIOIB30BAHUEM OII-
peneNeHHOro UHTETpaa;

UCIIOJIB3YeT  NPUOOpeTeH-
Hble 3HaHHUA M YMEHHUSA B
IPAKTHUYECKON  JEeATEIIbHO-
CTH Y TIOBCEJHEBHON JKU3HU
TS

* peUIeHUs NPUKIATHBIX
3aja4, B TOM 4YHCIIE€ COLHU-
JIBHO-)KOHOMMYECKHX U
¢busnueckux, Ha HanOOIb-
1IMe ¥ HaVMEHBIINE 3Haye-
HUS, Ha HAXO0XICHHE CKO-
POCTH U YCKOPEHHUSL.

*UHIUBUTyaJIbHBIN
YCTHBIN OIPOC;

*ITMCbMEHHBIN
KOHTPOJIb
(muKTAaHTHI 1o
TEOPETUICCKOMY
Marepuaiy);

*TIpaKTHUYECKast
pabora.

yMeeT
* pemaTts panuoHaJIbHBIE,
nokasartesbHble, Jorapud-
MHUYECKHE, TPUIOHOMETPHU-
YEeCKUE YpaBHEHMS, CBOAS-
myecs K JMHEWHBIM U KBaj-
paTHBIM, a TaKXe aHaJo-
TMYHbIC HEPABEHCTBA U CHC-
TEMBI;

* HCIOJIB30BaTh TIpaduue-
CKHMM METOJ PEIICHHs ypaB-
HEHHU U HEPABEHCTB;

* u300paxkaTb Ha KOOPIH-
HAaTHOW TIJIOCKOCTH pelle-
HUSl ypaBHEHU, HEPaBEHCTB
U CHUCTEM C JABYMs HEU3-
BECTHBIMU;

* COCTaBIATH M peEmaTh
YpaBHEHHS W HEpPaBEHCTBA,
CBS3BIBAIOIINE HEN3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B

*(pOHTANBHBII
OIIpOC;

*VHAUBH1yAJIbHBIN
YCTHBIN OIIPOC;

*IIUCHMEHHBIN
KOHTPOJTb
(muKTAaHTBI o
TEOPETUIECKOMY
Marepuany);

*IIPaKTUYECKast
pabora.
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Pazpen 5
Komb6unaropuka,
CTaTHCTHUKA u
3JIEMEHTHI TEOPHUH
BEPOSITHOCTEM

TOM YHCIIC HpI/IKJ'IaI[HI:IX)
3aga4dax.

WCIIONB3YeT  MPHOOpeTeH-
HblE 3HAHWS W YMEHUS B
MPaKTUYECKON  NIESITEIBHO-
CTH W TIOBCEIHEBHOM JKH3HU
TS

* MIOCTPOCHHUS U HCCIE0Ba-
HHUSl TPOCTEHIINX MaTema-
TUYECKUX MOJICICH.

Paznen 6
I'eomerpus

yMeeT

* pelath IpOCTEUIINEe KOM-
OMHATOpHBIE 3aJ]aYdl MeETO-
JoM 1epebopa, a TaKxke ¢
WCTIONb30BaHUEM  U3BECT-
HBIX (POPMYIT;

* BBIYUCJIATH B MPOCTEHIINX

*(pOHTATBHBII
ompoc;

*MH/IUBUYAJIbHBII
YCTHBIN OIIPOC;

CIly4asiX BEPOATHOCTH  CO- | yppror o o

OBITHII Ha OCHOBE IOZCYETA KOHTPOJTb

YHCIIa UCXO/IOB; (THKTAHTEL o
TEOPETUYECKOMY

UCIIOJNB3YyeT  IPUOOpETeH- )

Hble 3HAHHWA M YMEHHUS B Matepuany);

MIPAKTUYECKON  JIeATENIbHO-

CTH ¥ MOBCEIHEBHOM ku3Hu | °PAKTHICCKasd

IS pabora.

* aHaJM3a peajbHBIX YHCIIO-

BBIX JIaHHBIX, MPE/ICTABIICH-

HBIX B BHJE JUarpamm, rpa-

¢uKoB;

e anammza uHpOpMaMU

CTATHCTUYECKOTO

XapakTepa.

ymeer *(pOHTATIBLHBIN

* pacro3HaBaThb Ha dYepTe- | OIpoC;

Kax U MOJENAX MPOCTpaH-

CTBEHHBIE (OPMBI; COOTHO-

CHTh TPEXMEpHBIE OOBEKTHI « MHIMBUIyalIbHBILii

C WX OIHMCaHUSIMH, M300pa-
JKEHUSIMU;

d OIINChIBATH B3aMHOC
pacronoXXeHue TMpsIMbIX U
MJIOCKOCTEH B MPOCTPAHCT-
BE, apryMEHTHPOBAaTh CBOU
CYyXJIeHHusT 00 3TOM pacIio-
JIO’KCHHH,

* aHAJIM3HMPOBaTh B TIPO-
CTEHINNX CITydasx B3anMHOE
pacrnoyoKeHne OOBEKTOB B

YCTHBIN OIIPOC;

*IIUCHMEHHBIN
KOHTPOJTb
(muKTAHTBI o
TEOPETUYECKOMY
Marepuany);

*IIPaKTHYECKast
pabora.
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IPOCTPAaHCTBE;

*  U300paxkaTb OCHOBHBIC
MHOTOTPAaHHUKH U KPYTJIbIe
TeJa; BBIMOJIHATH YCPTEKU
0 YCJIOBHUSAM 3a/1a4;

* CTPOUTH MPOCTEUIIHE Ce-
yeHust KyOa, NpU3MbI, MH-
pamubl;

* pelwarh I[UJIAHUMETpuye-
CKHE€ W MpOCTEeHIINe CTe-
peoMeTpUUYEcKHe 3aJaul Ha
HaxXO0XJIE€HUE TIeoMeTpuye-
CKHUX BEJWYMH (IJIMH, YI-
JIOB, IJIOUIAJIEH, 00BEMOB);
* HCIMOJb30BaTh MpPHU pellle-
HUU  CTEPEOMETPUUYECKUX
3a7a4  IUIAHUMETPUYECKHE
(aKTBl ¥ METOIBI;

* IMPOBOJIUTH JOKA3aTellb-
HbIE pAacCyXIEHUS B XOJHe
peleHus 3a1ad;

UCTIONB3YeT  MPUOOpETeH-
Hble€ 3HaHMS WU YMEHUS B
MPAKTUYECKON  JIeATEeNbHO-
CTH Y TIOBCEIHEBHON JKU3HH
JUIS:

* WCCenoBaHusA (MOJIEIH-
pOBaHUsI) HECIIOXKHBIX MPaK-
THUYECKUX CHUTYaIlMii Ha OC-
HOBE M3YYEHHBIX (hopMyn u
CBOWCTB (uryp;

* BBIYUCICHHUA OOBEMOB U
wioniazed  MOBEPXHOCTEU
MOPOCTPAHCTBECHHLIX TEJI IIPHU

peHIeHI/II/I HpaKTI/I‘Ie CKUX
3amady,  HCIONB3YySd  TpH
HEOOXOAUMOCTH
CIIPaBOYHUKHU "
BBIUHCIIUTEIIBHEBIC
YCTPOMCTBA.
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