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1. MACIIOPT TIPOT'PAMMBbI YYEBHOI'O ITIPEJMETA
I1J1.01. MaTemaruka

1.1. Ob6saacTh NPpUMEHEHHUS TPOrPAMMBI

PabGouass mporpamma yueO6HOro mnpemmera IIJ[.01. Maremaruka pa3paboTaHa Ha OCHOBE
TpeOoBaHUl (enepaTbHOro TOCYJapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAApTa CPEAHEro OOIIero
o0pa3oBaHMs, YTBEP)KICHHOrO MpHKa3oM MuHHCTepcTBa 00pazoBaHus U Hayku Poccuiickoii
Oeneparun ot 17.05.2012 Ne 413; [TpumepHOI OCHOBHOI 00pa30BaTEIBHON MPOTPaMMEBI CPETHETO
obmero oOpa3oBaHMs, OJOOpPEHHOW  pemieHueM  (QeAepalTbHOrO  Y4eOHO-METOAMYECKOTO
o0beMHeHns 1Mo odmemy obpazoBanuio (mporokona oT 28 urons 2016 . Ne 2/16-3); [IpumepHnoii
nporpaMmel  0011€00pazoBaTeNbHOrO0 ydueOHOro mpeamera  Maremaruka: anreOpa M Haudana
MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPUS» JUIsl MPO(EeCCHOHABHBIX 00pa30BaTEIbHBIX OpraHU3aIiH,
pexkomenaoBanHott @PI'AY «DUPO» jana  peanusani  OCHOBHOM  MpodecCHOHATbHOM
oOpazoBatenbHoil mporpammbel CIIO Ha 6a3e ocHOBHOro oOmIero 00pa3zoBaHUS C IMOJIYYEHHUEM
cpeanero o6mero obpaszoBanusi (rporokosn Ne3 ot 21 wmronms 2015 r.); Pekomenparuii 1o
OpraHu3aliy MOyYSHHs CPEIHEro o0mero o0pa3oBaHuUs B IpeJesiaX OCBOSHHUS 00pa30BaTEIbHBIX
porpaMM cpeaHero npodecCHoHaIbLHOro 00pa3oBaHus Ha Oa3e OCHOBHOTO 001ero oopazoBaHus ¢
y4eToM TpeboBaHMi (peepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOTYyYaeMOM
npodeccuu WM CHEIHATBbHOCTH CPeAHEero MpodeCcCHOHAIbHOrO0 O0pa30BaHMS B COOTBETCTBUHU C
nucbMoM JlemapraMeHTa TOCyJapCTBEHHOH IOJNMTHKH B cdepe MOATOTOBKH paboumx KaapoB U
JIIO Muno6pHnayku Poccun ot 17.03.2015 Ne 06-259.

[Iporpamma o0011e00pa30BaTENbHOTO y4eOHOTO MpeaMeTa MpeIHa3HaYeHa UIsl WU3y4deHUs
[TA.01. Marematuka B mnpodeccHOHaNbHBIX oOpa3zoBaTenbHbIX opraHuzanusx CIIO Ha
yIiyOJIGHHOM  ypOBHE, pPEAIM3YIONIMX O00pa30BaTeIbHYIO MPOTpaMMy CPEIHET0  OOIIero
o0pa3oBaHHs B MpeJesiax OCBOCHUS OCHOBHOW MpOo(ecCHOHATBHOM 00pa30oBaTeIbHOM MPOrpaMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro o0pa3oBaHUsS MPHU MOATOTOBKE CHEIIHATHCTOB
CPEIHEro 3B€Ha IO CIEUAIbHOCTAM ecTecTBeHHOHayyHoro npoduis 34.02.01 CectpuHckoe neno,
33.02.01 ®apmanms, 31.02.02. Axymepckoe aero.

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType OCHOBHOM NPO(ecCHOHAIBLHONH 00pa3oBaTeIbHOM
NpPOrpaMmblI:

VYuebnsiii mpeamer I1J[.01. MatemaTrka uszydaercst B obmeoOpazoBaTensHoM 1ukie OITOIT
CIIO nHa 6a3e ocHOBHOTro 00I11ero 00pa3oBaHuUs ¢ NOJYyYEHUEM CpeHEro odmiero o0pa3oBaHus Kak
y4eOHBIH MpeIMeT eCTECTBEHHOHAYYHOT 0 Mpodus npodeccHoHaIbHOro 00pa3oBaHusl.

1.3. Hean u 3agaum y4eOHOro mpeaMera — TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHMSI y4eOHOI0
npeamera:

Copnepxanue nmporpaMmsl [1J[.01. MaremaTnka HanpaBiIeHO HA JOCTHKEHHE CIIEIYIOIINX LEJIEH:
JIMYHOCTHBIX:

JIP.4 CdhopMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON IpaKTHUKH, OCHOBAHHOTO HAa JHaliore KylbTyp, a TaKxke
pa3anyuHbIX (OpM OOILIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJIIUKYIBTYPHOM MUDE;

JIP.S CdopMUpPOBaHHOCTh OCHOB CaMOpPa3BUTHS M CAMOBOCIUTAHHUS B COOTBETCTBUHU C
o0lIeYeIOBeUeCKUMU IIEHHOCTSIMU M HJeallaMd  TPakJaHCKOTO 0OIlecTBa; TOTOBHOCTh H
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM NESATEILHOCTH;

JIP.7 HaBbIKH COTpYIHHYECTBA CO CBEPCTHHUKAMU, JETbMH MIIAJIILErO BO3pPACTa, B3POCIBIMHU
B 00pa30oBaTeNbHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HUCCIIeA0BATEILCKOM, MPOSKTHON M IPYTruX
BHJIaxX JCSITENbHOCTH;

JIP.8 HpaBcTBeHHOE CO3HaHME M TOBEJCHHE HAa OCHOBE YCBOCHMs OOIIEYETOBEYECKUX
IICHHOCTEH;



JIP.9 T'0TOBHOCTh M CIIOCOOHOCTH K OOpa3oOBaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA
MPOTSKEHUH BCEH KM3HU; CO3HATEILHOE OTHOILLIEHUE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIENHOM MpodecCHOHABHOMN 1 00IECTBEHHOM IS TeILHOCTH,

JIP.10 Dcrernyeckoe OTHOIICHHWE K MHUPY, BKJIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

JIP.13 Oco3nanHblii  BeIOOp Oyaymeid mnpodeccnt W BO3MOXKHOCTEH —pealu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K TNPO(PECCHOHATBHON JEATEIPHOCTH Kak
BO3MOXKHOCTH  y4acTUs B pELICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  TIOCYAApCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

MeTanpeIMeTHbIX:

M.1 ymeHue CaMOCTOSTEIBHO OINpPENCISATh IENU JESITENbHOCTH M COCTaBJIATh IUIAHBI
JeATENIbHOCTH; CAMOCTOSATETIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH JAEATEIHHOCTD;
UCIIONIb30BaTh BCE BO3SMOJYKHBIC PECYpPCHI JUIS JOCTYKSHHUS ITOCTABICHHBIX LEJIeH M pealn3alii IUIaHOB
JeSTeIbHOCTH; BEIOUPATh YCHCIIHbIC CTPATETUH B PA3IMYHBIX CUTYALUSIX;

M.2. ymeHHe TPOIAYKTHBHO OOINATBCS M B3aMMOJCHCTBOBAaTh B MPOIECCE COBMECTHOM
ACATCIIBHOCTHU, YUYUTHIBATH IMO3UIUH JAPYIUX YYACTHUKOB JACATCIBHOCTH, SCI)(I)eKTI/IBHO pa3peuiatb
KOH(JIUKTHI;

M.3. BnaneHue HaBBIKAMH I103HABATEIbHOW, Y4eOHO-HCCIEIOBATENECKOW M MPOEKTHOMN
JeATeIbHOCTH, HABBIKAMU pa3pelleHHs MpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
IOUCKY MCTOAOB PCHICHUSA NPAKTUICCKUX 3a4a4, IPUMECHCHUIO PAa3JIMIHbIX METOAOB IMTO3HAHUS,;

M.4. TOTOBHOCTHP W CIIOCOOHOCTH K CaMOCTOSITEIBHOW HWH()OPMAIMOHHO-TIO3HABATESILHON
NeATeIbHOCTH, BIJIAJICHHE HABBIKAMH IOJNYYCHHS HEOOXOIMMOW HH(POPMAIMU U3 CIIOBApeH Pa3HBIX
THUIIOB, YMEHUE OPHUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH()OPMALUK, KPUTUYESCKU OLICHHBATH M
UHTEPIPETHPOBATh MHHOPMALIUIO, TIOIY4aeMYIO U3 Pa3IMYHbIX HCTOYHHKOB;

M.5. ymeHHe HCHONB30BaTh CPEeACTBA MHPOPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH
(manee - WKT) B pemeHMH KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHM3allMOHHBIX 3a1ad C
cobmoieHreM TpeOOBaHUIT IPrOHOMUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI, PeCcypcocOepeKeHHs,
HPABOBBIX U 3THYSCKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;

MPEAMETHBIX:
npeaAMeTHbIe:

I1.1 ChopmMupoBaHHOCTH MIPEACTABICHUN O MaTEMaTUKE KaK 4acTH MHPOBOM KYJIBTYPHI U O
MECTe MaTeMaTHKU B COBPEMEHHOHN ITMBWIIM3AIMM, O CIOCO0aX OMUCAHHMS HAa MaTeMaTH4eCKOM
A3BIKE SIBIICHUN PEabHOTO MUPA;

I1.2 chopmMupoBaHHOCTH MPEJCTABICHUN O MAaTEMATUYECKUX MOHATHIX KaK O BaXKHEHIIMX
MaTeMaTUYECKUX MOJIEJSAX, MO3BOJISIONIMX OMHMCHIBAaTh W M3Yy4aTh pa3HbIE MPOLECCHl U SBIICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATHUYECKUX TEOPUH;

I1.3 Brnagenue merogamMu J10Ka3aTeIbCTB U aITOPUTMOB PELLIEHUS; YMEHHE UX MPUMEHSTD,
MIPOBOJIUTH JJOKA3aTeJIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

I1.4 Bmanenue cTraHIapTHBIMH MPUEMaMH PEUICHUS PAIMOHAIBHBIX M HPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB, HUX CHUCTEM;
WCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHCJIE JJIs TOUCKA MYTH PEUIeHUs U
WJUTIOCTPALIMK PELICHUs] YpaBHEHUN U HEPABEHCTB;

II.S CdopmupoBaHHOCTh TPEACTABICHUA 00 OCHOBHBIX MOHSTHSAX, HIEAX M METOJax
MaTEeMaTU4YeCKOro aHaJln3a;

I1.6 Bnagenne OCHOBHBIMH TMOHSATHSMH O TJIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
durypax, mX OCHOBHBIX CBOWMCTBax; C(OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh Ha YepTekax,
MOJCNIAX W B pEaTbHOM MHpPE TeoMeTpHYeckue (UTyphl; TPUMEHEHHWE HW3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopmMyn A pelieHus] TeOMETPUUECKHUX 3a7ad U 33/1a4 C MPaKTHYECKUM
coJiep:KaHuEeM;



I1.7 CdopMupoBaHHOCTH TMPEACTABICHUI O TpoleccaX U SBICHUSX, HMEIOIIUX
BEPOSITHOCTHBII XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUpPE, 00 OCHOBHBIX
MOHATUAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHUH HAXOAWTh M OLICHUBATb BEPOSTHOCTHU
HACTYIUICHUsI COOBITUI B NPOCTEHIIMX MPAKTMYECKUMX CHUTYalUsX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

II.8 BnaneHue HaBBIKAMU HCIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPH
pELICHUH 3a/1a4;

I1.9. CdopMupOBaHHOCTb MPEICTABICHUM O HEOOXOAMMOCTH [JOKa3aTeiabCTB IpHU
000CHOBAHWH MaTEMATUYECKUX YTBEPKACHUU M POJIM aKCUOMATHKU B IPOBEIEHUU JEAYKTHBHBIX
pacCyxIeHuUi;

I1.10. CdopMHupOBaHHOCTh MOHATUHHOIO ammapaTa IO OCHOBHBIM pasjelaM Kypca
MaTeMaTHKH; 3HaHUH OCHOBHBIX TeopeM, (OpMYJ U YMEHHs MX NPUMEHATh;, YMEHHUS NOKa3bIBaTh
TEOPEMBI U HAXOJAUTh HECTAHAAPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

I1.11. CchopMupoBaHHOCTb YMEHUH MOJIEIUPOBATh peaJbHbIE CHUTYyallUH, MCCIENOBATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YJIBTAT;

I1.12. CdopMHpPOBaHHOCTh MpPEACTaBIEHUI 00 OCHOBHBIX HOHATHAX MAaTEeMAaTHYECKOTO
aHalM3a M MX CBOMCTBaxX, BJIQJCHME YMEHUEM XapaKTepu3oBaTb IOBEACHUE (QYHKIIUM,
MCII0JIb30BAaHUE TOJYyYCHHBIX 3HAHUM [UIsl ONUCAHMSI U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

I1.13. Bnanenue yMeHUsIMH COCTaBJICHHUS BEPOSITHOCTHBIX MOJIEJIEH IO YCIOBHIO 33Jaud U
BBIUUCIICHUSI BEPOSITHOCTH HACTYIUIEHUS COOBITMH, B TOM YHUCIIE C IpUMEHEHHEeM (opMyi
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIENOBAHUS CIy4ailHbIX BEITUYHUH
10 UX PacIpeENICHHUIO.

1.4. Kosiu4ecTBO 4acOB HA OCBOEHHE MPHUMEPHO NPOrpaMMbl Y4eOHOI0 npeaMeTa:
MaKCHUMaJIbHON y4eOHOI Harpy3ku oOyyaromerocst 261 yac, B Tom ymcie:
00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku oOyJaromierocst 234 Jaca;
CaMOCTOSITENIbHON PaboThl 00yyaromerocs - 7 4acos,



2. CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O ITPEJIMETA
II1.01. MaTemaTuka
2.1. O0beM yueOHOro npeaMera M BUABI Y4eOHOI padoThI

Buna yueOHoii padoTnl O0bem yacon
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 241
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHUCIJIE:
IPAKTUYECKHUE 3aHSITUS
KOHTPOJIbHbIE pabOThI
CamocrosiTesibHasA padoTa o0yuyaruerocs (Bcero) 7
B TOM YHUCIJIE:
camocTosTeNbHas padoTa HaJl UHAWBUIYaJIbHBIM [IPOEKTOM 7

IIpomeskyTouHnas arrecrauus B popme IK3aMeHa




2.2. TeMaTH4eckuii IIaH U cofep:kanue ydeonoro npeamera I11.01. Maremaruka

HaumenoBanue pasznenoB u | Conep:kaHue y4eGHOro MaTepuasa, 1adopaTopHble H NPpaKTHYecKHue PadoThl, CAMOCTOSITe/IbHAsI padoTa Oo0bem
TeM 00y4Jalouuxcs, KypcoBasi padot (MpoeKT) (eciu npedycmompeHvl) 4acoB
1 2 3
1 Cemectp
Paznen 1. UcTtopuss maTeMaTuKH
Tema 1.1 Bo3HuKHOBeHHE Conep:kanue y4eOHOro MmaTepuasa
apudmeTuku u reomerpud. | MaTemaruka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHSIX M MPAKTUIECKOH nesTenbHoCcTd. Llenn u 2/2
3aJa4u M3y4eHusi MaTeMaTHKH ripu ocBoeHuu npodeccuit CI1O u cnenmansaocteit CI1O
KouTtposbHasi pagora Nel 2/4
Paznen 2. Yucsia u BbIpakeHust
Tema 2.1. PazBuTHe NOHATHS 0 YHUCJIE
Tema 2.1.1 Heable wu | Conep:xaHue yueOHOro MaTepuaa 2/6
pauMoHaIbHbIE yucaa. | HarypanbHele, niensie, paloHanbHabie yncia. Jeficteust Hag npoosmu. enenue ¢ ocratkoM. [Ipu3Haku nenuMocTu
JelicTBUTEJbHBIC YHCJIA. grcen. JleficTBuTeIHHOE YNCIIO, KOHEYHAS JPOOb, UPPAIMOHAFHBIE YHCTA.
IIpakTnyeckoe 3ansitue Nel 2/8
Apudmernyeckue AeHcTBUs HaJ ynciamu. [IpubimKkeHHbIe BEIYUCIICHUSI.
Tema Bb16op Tem 1. TlapannenbHO€ MPOEKTUPOBAHHUE. 2/10
(HanmpasJieHuUil) 2. CpenHue 3Ha4Y€HUS U UX IPUMEHEHHE B CTATHCTHUKE.
HHIMBUIYAJBHBIX MPOEKTOB | 3. BeKkTOpHOE 3a1aHne NPSMBIX U IIIOCKOCTEN B TPOCTPAHCTBE.
4. CnoxeHue rapMOHHYECKHUX KoJieOaHuH.
5. I'padmdeckoe perieHrne ypaBHEHUH U HEPaBEHCTB.
6. [IpaBmibHBIC U OXYNIPAaBUIbLHBIE MHOTOTPAHHHUKH.
7. KoHmnueckue cedeHUs U UX IMPUMCHCHUE B TCXHUKE.
8. INonsrue nuddepeHimana u ero NPUIOKECHHUS.
9. Cxembl IOBTOPHBIX UCTIBITaHUN bepHymnmu.
10. MareMaTH4eCcKUid OUITBSP.I
11. Mcnonp3oBaHUe MaTeMaTHYECKHUX I'padoB B JIPYTHX HANIPABICHUSX
12. [llaxMaTsl 1 MaTeMaTHKa
13. MareMaTuka 1 Kpacora.
14. Jlornyeckue 3a1a4u ¥ IpodIeMa UX peIIeHus Y CTYJACHTOB.
15. Bujipl MaTeMaTHYECKHUX T'OJIOBOJIOMOK.
16. MaTeMaTH4eCKHe XapaKTEPUCTHUKU ETUTICTCKUX MTUPAMUI.
Tema 2.1.2 Ilpudauxennnsie | Comep:xxaHue yueOHOro MaTepuasa 2/12
BbI'THCJICHHA. JeticTBus Hax NpUOIMKEHHBIMEU YrciiaMu. [IpubmmkeHHOe 3HaUeHNE BETMYHUHEI B TIOTPEITHOCTH MIPUOIIKEHUT.
AOCOTIOTHASI U OTHOCHUTEJbHAS MOTPENTHOCTH.
I[pakTnyeckoe 3ansitue Ne2 2/14
Haxoxnenne npuOImKeHHBIX 3HAYCHUH BEJIMYUH U TIOTPEITHOCTH BEIYHUCICHUN;
Tema 2.1.3  Kommiekchsbie | Cogep:kaHue yue0HOro MaTepuaJia 2/16




qyucjaa

Omnpenenenne. JlelicTBHsI Hall KOMIDICKCHBIMH YrciiaMi. KoMIIeKCHBIC YHClia B TPUTOHOMETPHUICCKOM 1
MOKa3aTebHON Popme.

IMpakTnyeckoe 3ansiTne Ne3 2/18
JeficTBUS HaJ KOMIUIEKCHBIMH YUCIAMHU
Kontpoannas paéora Ne 2 2/20
Tema 2.2. KopHu, cTenenn u gorapugmsl
Tema 2.2.1. Kopun. Ctenenn | Coaeps:kaHue y4eOHOro MaTepuaJa 2/22
Kopuu HaTypanbpHOI cTeneHn U3 yncia U ux cBoicTBa. KopHH ¢ paniioHalbHBIMU [TOKa3aTeNIMHU, UX cBoicTBa. KopHu
C IEMCTBUTENbHBIMU NOKa3aTeasiMU. CBOMCTBA KOPHEH C IEHCTBUTEIbHBIM MMOKA3ATEIIEM.
IIpakTnyeckoe 3ansitue Ne4 4/26
Brluucnenne U cpaBHeHHME KOpHeEWl. PemeHue INokas3aTeNIbHBIX ypaBHEHMU. BBINOJIHEHHE pacyeToOB € PaJUKAIAMU.
[IpeoOpazoBanusi BeIpaKeHUH, cofepKammx cTerneHrn. CTeneHW C palMoHaJbHBIMH TOKa3aTells MU, MX CBOMCTBA.
CreneHu ¢ AeCTBUTENbHBIMU NOKa3aTesIMU. CBOMCTBA CTEMEHU C IEHCTBUTEIBHBIM OKA3aTEIEM.
Tema 2.2.3. Jlorapugm. | Conep:xanue yueOHOro MmaTepuasa 2/28
Jlorapudgm yucaa. | Jlorapudm uncna. OcHOBHOE JlorapuMUUYECKOe TOXKACCTBO. [lepexoa K HOBOMY OCHOBAHHIO.
Beraucienune 1orapupmMoB. | [Ipaxruueckoe 3anstue Ne5 2/30
Haxoxaenue 3HaueHuid jorapudma 1o HpOM3BOJIBHOMY OCHOBaHMIO. llepexos OT OIHOrO OCHOBAaHHUSI K JIPYromy.
Brruucnienne u cpaBaeHue orapudmos. JlorapudpmMupoBaHue U IOTCHIUPOBAHUE BBIPAKEHUH.
Tema 2.2.4 Ilpeodopazosanue | Cogep:kaHue y4eOHOr0 MaTepuasa 4/34
aJredpanyecKux [IpeoOpa3zoBaHue palOHATBHBIX, HPPAIIMOHAILHBIX CTENIEHHBIX, MOKA3aTENLHBIX U JOrapu(hMUYECKIX BBIPAKEHUH.
BBIPaKEeHMHIA. IIpakTHyeckoe 3ansitue Ne6 2/36
[IpeobpazoBanue anreOpanmdecKinx BEIPAKCHUN
Kontpoannas pa6ora Ne 3 2/38
Tema 2.3. OcHOBBI Copaepxanne yueOHOr0 MaTepHaJIa 2/40
TPUTOHOMETPUM Pagunannast Mepa yrna. BpamarensHnoe apmxenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHT'€HC YUCIIa.
I[MpakTHyeckoe 3ansitue Ne7 2/42
PanraHHBII METOJ U3MEPEHUS YIVIOB BPALIECHUS U CBSI3b C IPAJlyCHOU MEPOL.
Tema 2.4. Copaepxanne yue0HOr0 MaTepHaJia 2/44
OcHoBHBIE @opMyJIBl TPUTOHOMETPHH.
TPUTOHOMETpPUYECKHE
TOKAECTBA, GopmMy bl
NpUBE/IeHNs
Tema 2.5. Copepxanne yueOHOr0 MaTepHaJia 4/48
Cymma u pasHOCTb YIJIOB. CuHyCc, KOCMHYC M TaHT€HC CYMMBI M Pa3HOCTH JABYX yrioB. CHHyC M KOCHHYC JBOMHOro yria. ©@opmyiisl
®opmyJibI TOJOBHHHOTO [IOJIOBUHHOT'O YIJIa.
yriaa IIpakTHyeckoe 3ansitue Ne§ 2/50
[IpeoOpa3oBaHe OCHOBHBIX TPHTOHOMETPUYECKUX TOXIeCTB. DopMyIibl MpUBEACHUS
Tema 2.6. [IpeodpazoBanusi | CoaepskaHue y4eOHOro MaTepuaJa 2/52

TPUTOHOMETPUICCKUX

[IpeobpazoBaHusi CyMMBI TPUTOHOMETPHUYECKHX (DYHKIIMH B MPOU3BEICHUE U TIPOU3BEJICHUS B CYMMY.




byHkumi

Tema 2.7 Copaepxanne yueOHOr0 MaTepHaJa 2/54
Boipa:kenue Brlpaxkenue TpuroHomerpudeckux (yHKIMH 4epe3 pyrue TpUTOHOMETpHYeckne (QYyHKIOUH. BripaxkeHue
TPUIOHOMETPUYECKHX TPUTOHOMETPUYECKUX (DYHKLHMII Yepe3 TAHI'€HC MTOJIOBUHHOTO apryMEeHTa.
(yHkumii 4yepe3 TaHreHc
MOJIOBUHHOTO APrYMEHTA
Tema 2.8. [IpeodpazoBanust | Cogep:kaHue y4e0HOro MaTepuaJia 2/56
TPUTOHOMETPHYECKHX [IpeoOpa3oBanust  NpoW3BENECHHS  TPUrOHOMETpuueckux  GyHKuuii B cymmy. IloHwkeHuss — cTemeHH
BBbIpaKeHM it TpuroHoMeTpuieckux ¢pyHkuuii. CymMma, pa3HOCTh CHHYCOB 1 KOCHHYCOB
IMpakTyeckas padora Ne9 2/58
[IpeoOpa3oBaHye TPUTOHOMETPHYCCKHUX BBIPAKCHUH
CamocrosiTesibHasi padoTa 2/60
AHanu3 pecypcoB Ui HHIMBHYaIbHOTO IPOEKTA
Tema 2.9. Conep:xanue ydeOHOro MaTepuaJia 4/64
IIpocreiimmue Uérnsle n HewyetHble (yHkumu. [lepuonmueckue ¢yHkuuu. Pemenwe ypaBHeHHMH: cHHYyca, KOCHHYCAa, TaHI'€HCA U
TPUTrOHOMETpHIECKUE KOoTaHreHca. [Ipocreiilne TPUTOHOMETPHUYECKHE  HEpABEHCTBAa. PemeHHe MNpOCTEHIINX TPUTOHOMETPUYIECKHX
ypaBHeHus. Pemenne HepaBeHCTB. IpocTeliniie TPHrOHOMETPUYECKHE HEPaBEHCTBA. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIA.
TPUTOHOMETPUYCCKUX IIpakTHyeckan padora NelQ 2/66
YPaBHeHUi Pemenne nmpocredmux U JIMHEHHBIX TPUTOHOMETPUUYECKUX YPAaBHEHMU. PellleHne mpocTedux TPUrOHOMETPHUYECKUX
HEPaBEHCTB.
Tema 2.10 Coaepxanne yueOHOr0 MaTepHaJIa 2/68
Pemenue @opMyJIBl TPUTOHOMETPHUH, YPABHEHUS], HEPABEHCTBA.
TPHTOHOMETPHHECKHX KonTpoanHas padora Ned 2/70
YpPaBHEHMIi M HEPaBEHCTB
Paznen 3. ®ynkuun
Tema 3.1 dyHkuuM. Conep:xanue yueOHOro MaTepuasia
Ob6nacte ompeneleHUs W MHOXECTBO 3HaueHHMH; rpa@uk (YHKIUH, MOCTpoeHHe TpadukoB (yHKIMH, 3aaHHBIX 2[72
Pa3NUYHBIMU CIOCOOAMHU.
IIpakTHyeckoe 3ansTie Nell 2/74
[Moctpoenue u ureHue rpagukos GyHkiwmii. MccnenoBanue GyHKIuu.
Tema 3.2 CroiictBa | Conep:kaHue y4eOHOro MaTepuaja 4/78
(pyHknum. OOpaTtHble | MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAaHHYEHHOCTh, IEPUOMYHOCTD. [IpOMEXYTKH BO3pacTaHHs W YObIBAHHS,
(pyHknum. HanOoJbllee W HAaWMEHbIEE 3HA4YEeHUs, TOYKH OKcTpemyma. [paduueckas wuHTeprnperanmsa. [Ipumepsr
(YHKIIMOHAIBHBIX 3aBUCHMOCTEH B PEasIbHBIX IIpoLeccax M SABICHUAX. ApupMeTHIecKne onepanny HaJ (QyHKIHSIMH.
Cnoxnast GpyHKIus (kommo3uiys). [TousTre o HenpephIBHOCTH GyHKIMH. OOpaTHbIe TPUTOHOMETPUICCKUE (PYHKIIHUH.
Ob6nacTe onpeaesneHus 1 00J1aCTb 3HaYeHU 0OpaTHOH QpyHKIMK.I'paduk oOpaTHO# QyHKIMH.
IpakTnyeckoe 3ansitue Nel2 2/80

CpoiicTBa JHMHEHHOHM, KBaJpPaTUYHOW, KyCOYHO-TMHEHHON W ApoOHonmHeiHON ¢yHkuui. [loctpoeHune oOpaTHBIX
(YHKUNH 1 UX TpaduKH.




Tema 3.3 Crenennble, | Conep:kaHue y4eOHOro MaTepuasa

noKa3zaTejbHble, Omnpenenenus QyHKIMN, UX CBOMCTBA U TPa(UKH. 2/82

JorapupmMuuecKue u | [IpeoOpazoBanust rpadukos. [lapannensHblii mepeHOC, CHMMETPHUS OTHOCHTEIBLHO OCEH KOOPAMHAT M CUMMETpPHUS

TPUIOHOMETPHYECKHE (PYHK | OTHOCUTEIBHO Hayaja KOOPIAMHAT, CUMMETPHUSl OTHOCHUTEIBHO HPAMOH Y = X, pacTsHKCHHE M C)KaTHE BIOJb OCel

IHH. OOpaTHbIe | KOOPAUHAT.

TPUTOHOMETPHYCCKHE IIpakTnyeckoe 3ansiTue Nel3 2/84

byHkuun [Toka3arenbHble, JorapuMUIECKHE, TPUTOHOMETPUYECKUE YPAaBHEHHUS] H HEPABEHCTBA.

Pa3znen 4.YpaBHeHNsl 1 HEpaBeHCTBA

Tema 4.1 YpaBHenus u Coaep:xanue y4e0HOro MaTepHaJa: 4/88

CHUCTEMBbI ypaBHeHI/Iﬁ. PaHI/IOHaJ'H)HI)Ie, HUppanvoOHAJIbHBIC, ITOKA3aTCIbHBIC U TPUT'OHOMECTPUUCCKUC YPABHCHUSA U CHUCTCMBIL. PaBHOCHIBEHOCTH
ypaBHCHHﬁ, HEPABCHCTB, CUCTEM. OcHOBHBIE MMPpUCMbI UX PCIICHUA (pasnon(eHI/Ie Ha MHOXHUTCIH, BBCIACHHUC HOBBIX
HEW3BECTHBIX, ITOICTAHOBKA, rpadyMIeCKUil METO).

IIpakTnyeckoe 3ansitue Nel4 2/90
[IpeobpazoBanue ypaBaeHuil. HaxoxaeHue KopHel ypaBHEHHUSI.

Tema 4.2 HepaBencrtna. Conep:xanue yueOHOro MaTepuaJia: 2/92
PammonaneHble, HppanMoHaiIbHbIC, MOKA3aTebHBIE M TPUTOHOMETpUYECKHE HepaBeHCTBA. OCHOBHBIE NPHUEMBI HX
peLIeHHS.

I[pakTHyeckoe 3ansiTue Ne 15 4/96
OcHOBHbIE IPHEMBI pElIeHUs] ypaBHeHHH. Penienne cucreM ypaBHEHHH.
Kountpoasnas pagora Ne 5 2/198

Tema 4.3 Copaepxanne yueO0HOro MaTepuaJia: 2/100

Hcnoab3osanue cBoiicTB M | MeTton unTepBanoB. M3o0paxkeHne Ha KOOPAUHATHON TUIOCKOCTH MHOXKECTBA PELICHU YpaBHEHHH M HEPaBEHCTB C

rpa¢ukoB (PYHKOMHA NPH | IBYMS IEPEMEHHBIMU U UX CUCTEM.

pelleHMHd  ypaBHeHMHd U

HEPABEHCTB.

HToro 3a 1 cemecTp MakcuMaabHasi yueOHasi Harpy3ka (Bcero) 100

Oo0s3aTesibHAS ayIMTOPHAs y4eOHasi HArpy3Ka (Bcero) 96

B TOM 4HCJIe:

NMpaKkTHYecKHue 3aHATUS 34

CaMOCTOsITeJIbHASI pab0Ta HAJl HHANBUIYAIbHBIM MPOEKTOM 4

2 Cemectp

Pa3nen 5. DiieMeHTbI MATEMATHYECKOT0 AHAJIN3A

Tema 5.1 Copepxanne yueOHOr0 MaTepHaJIa 2/2

IlocnenoBaTenbHOCTH CriocoObl 3amaHMsi W CBOWCTBa YHCIOBBIX NocienoBaTenbHocTed. lloHsATHE O mpenene mNoOCienOBaTEIbLHOCTH.
CyuiecTBOBaHUE TIpesiena MOHOTOHHONW OTpaHUYEHHOM IocienoBaTebHOCTH. CyMMUpPOBaHUE IOCIIEA0BAaTEIbHOCTEH.
BeckoneyHo yObIBaromasi reoMeTpryecKasi IPOrpeccHs U ee CyMMa.

[pakTnyeckoe 3ansitue Ne2( 2/4
Brluucnenys 4WieHoB nocjie1oBaTenbHOCTH. YucnoBas Nocie0BaTeabHOCTh, CIIOCOOBI €€ 3a/laHus .
Tema 5.2 Tlpenen Cojep:kaHue y4e0HOr0 MaTepHuajia 2/6




[Ipenen mocnenoBarenpHOCTH. [Ipemen dyHKIMN omHOM mMepemenHOoil. beckoHeYHO Manbie M OECKOHEYHO OOJbIINe
¢ysakiun. Teopembl o0 mpeaenax. ApudMeTHUECKUE NSHCTBHUS HaJ IMOCICIOBATEIBHOCTAMH. [lOoHATHE OECKOHEYHO
MaJiod ¥ OOJIBIION BEIMYMHE.

IpakTnyeckoe 3ansitne Ne21 2/8
Pacckpritie neonpenenennocT 0/0 u co/co. [Ipeaern mociemoBaTeIbHOCTH.
Tema 5.3 [IpousBoanast Copep:xanue y4eGHOro MaTepuaJia 2/10
[onsitre 0 Mpou3BOAHON (YHKIMH, €€ TeOMETPUYSCKUN U (PU3UYCCKUI CMBICI. YpaBHEHUE KacaTeIbHOU K Tpaduky
(dhyHKIIN.
Tema 5.4 TIpaBuia Copaeprxanue yuedOHOro MaTepHuasia 2/12
BBITUCICHUA NPOM3BOAHBIX | [[pon3BOAHBIE CYMMBI, Pa3HOCTH, IPOU3BECHMSI, YacTHOTO. [ [pON3BOTHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
IIpakTHyeckoe 3ansaTHE No22 2/14
Pemenune 3a4a4 Ha NPaBUJIO BHIYHCIICHUS ITPONU3BOJHBIX
CamocTrosiTesibHasi paboTa 2/16
AHanu3 pecypcoB Ui HHIMBHIYaIbHOTO TPOEKTA
Tema 5.5 IlpousBoanas Conep:xanue y4eOHOro MaTepuaJia 2/18
CJIOKHOM (PyHKIIUM. [IpaBuito BEIYHCIECHUS TPOM3BOJHBIX CIOKHBIX (DYHKIUH.
[TpousBogHast GyHKUNH YCIOKHEHO CTENEHBIO, apT'yMEHTOM.
IIpakTnyeckas padora Ne23 2/20
BrruncieHue mpou3BOAHbBIX CIOKHBIX (YHKITHIM.
Tema 5.6 IIponzBoanas Copaepxxanne yueOHOr0 MaTepuaJia 2/22
TPUTOHOMETPUYECKOI [IponsBoaHas cuHyca, KOCHHYCa, TAHT€HCA W KOTAHTeHCA.
NN IpakTuyeckasi padora Ne24 2/24
BrrurcieHe mpon3BOAHbBIE CJI0KHBIX TPUTOHOMETPUYCCKUX (YHKITHIMA.
Tema 5.7 MeTon Coaepxxanne yueOHOro MaTepHuaJia 2/26
HHTEPBAJIOB MeTo1 THTEPBAJIOB.
Tema 5.8 Kacarenbnas k Copepxanne yueOHOr0 MaTepHaJia 2/28
rpaguxky GpyHKoumn I'paduxu pynkuunii. Kacarenpnas.
Tema 5.9 Ilpumenenne Copepxanne yueOHOr0 MaTepHaJIa 2/30
NPOU3BOAHOM K UccnenoBanne QyHKIMIA U TOCTpOeHNE rPa(hUKOB UCIIONB3YS MOHSITHE TPOU3BOTHOM.
HCcCJIeN0BaHUI0 QPyHKIMI 1
TMOCTPOEHHI0 rpa¢uKoOB
Tema 5.10 Kputnueckue Conep:xanue yueOHOro MaTepuasa 4/34
TOYKH MaxkcuMyM, MUHUMYM, BO3pacTaHue, YObIBAHUE, SKCTPEMYMBI.
Tema 5.11 Bropas Copepxanne yueOHOr0 MaTepHaJa 2/36
NMPOM3BOIHAs, ee [Ipumepsl MCTIONB30BaHMS MPOU3BOJHOM IUISI HAXOXKACHUS HAWIyYLIEro peUIeHUs B NMPHUKIAAHBIX 3amadax. Bropas
reoMeTpH4YecKMil u MIPOU3BOIHAS, €€ TEOMETPHUCCKUN 1 (PU3MUECKUN CMBICIL.
duzuyeckuii cMbICI
Tema 5.12 Copepxanne yueOHOr0 MaTepHaJia 2/38

IlepBoobOpasnas. CBoiicTBO

IlepBooOpazHas. OcHOBHOE cBOMCTBO NepBooOpa3Hoi. [IpaBuia HaxoxIeHH NEpPBOOOPa3HBIX




nepBoOOPAa3HOIA.

Tema 5.13 UuTerpan. Copep:xkanue y4eGHOro MaTepuaJia 2/40
Heonpenenennniii narerpai | Murerpan. Heonpeaenennsiit HHTErpan u ero cBoiictBa. Tabnniia HeonpeaeneHHOro HHTerpaa, MPaBuio BEIYUCICHUS
U ero cBoiicTBa HEOTPEIETICHHOTO MHTETpaa.
IMpakTnyeckas paGora Ne25 2142
HaxosxaeHne HeonpeJen€HHOT0 HHTErpaa.
Tema 5.14 OnpenenéHublii Copep:xkanue y4eGHOro MaTepuaJia 4/46
HHTErpaJ u ero ®opmyna Herorona-JleitOnnma. OcHOBHBIE CBOMCTBA M BBIYMCICHUE ONPENEIEHHOrO HHTErpaia BrrumcieHnue
reoMeTpu4ecKuii CMbICI IUIOMIAIN TIOCKHUX (pUTYp ¢ OMOIIBIO ompenenéHHoro nuTerpana. [IpaBuno Berancnenue. Mcnonp3oBanuu GopMyIsl
Herorona-JleiiOnuiia. BeraucieHue miomaiay miockux GUryp ¢ moMolibio onpeneIéHHOro HHTerpaa
IMpakTnyeckas padora Ne26 2/48
Brruucnenue onpenenéHHOro HHTErpaa.
Pa3zpnen 6. CtaTuCTUKA M TeOPUSI BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPHKA
Tema 6.1 DneMeHTHI Coaeprxanue yueOHOro MaTepuaJia 4/52
KOMOHMHATOPHUKH 3amaun Ha MOJCYET YMCIia pa3MelleHHi, TIepecTaHOBOK, coueTannil. Perienue 3amad Ha mepeGop BapHaHTOB. buHOM
Hetorona u Tpeyrompauk [lackans. ®opmyna Omaoma Hprotona. CBoiicTBa OMHOMHHATBHBIX KOI(D(UIIMEHTOB.
TpeyrosnbHuk ITackans.
IIpakTHyeckoe 3ansaTHE No27 2/54
Pemenne komOMHATOpHBIX 3a1a4. Pa3MelieHusi, coueTanus U ePeCTaHOBKU
Tema 6.2. dnementsl Teopun | Coaeps:kaHue y4eOHOro MaTepuaJa 2/56
BePOSITHOCTEN. JJIeMEHTBI CoObITHE, BEpOSATHOCTH COOBITHS, CIOXEHHE W YMHOXKEHUE BeposTHOCTEeW. lloHATHE O HE3aBUCHUMOCTH COOBITHIA.
MaTeMaTHYeCKOi JuckpeTHas cioydaiiHas BeJIWYWHA, 3aKOH €€ pacmupernencnus. llpencraBneHue AaHHBIX (TaOMUIBI, JUArPaMMBIL,
CTATHCTUKH rpaduKm), TeHepabHasi COBOKYIIHOCTb, BBIOOPKa, cpenHee apupmerndeckoe, Mmeauana. [lonsarue o 3amayax matema-
TUYECKOH CTATUCTHKH.
IpakTnyeckoe 3ansitne Ne 28 2/58
Brruucnenue BepositHocTed. Ilpuknansele 3anaun. PemeHue npakTHYECKUX 3a1ad C NPUMEHEHUEM BEPOSATHOCTHBIX
METOJIOB.
Kourposbaas padora Ne6 2/60
Paszpnen 7. TekcToBbIe 32124
Tema 7.1 TexcroBble 3agaun | Conep:xaHue yuedOHOro MaTepuasa 4/64
Hcnonb3oBaTh 11s pemeHus 3a1a4u HHPOPMAIUIO, MPEICTABICHHYIO B BII€ TEKCTOBOM U CUMBOJIBHOW 3aITUCH, CXEM,
TaONMIl, JauarpaMM, rpadUKoB, PUCYHKOB. JleHCTBOBaTh MO allTOPUTMY, COJEpXKalIeMycs B YCIOBHH 3ajadqM.
Hcnonb30BaTh JOrHYeCKHE PACCYKICHNUS TIPU PEIICHUH 32JIa49H.
[pakTnyeckoe 3ansitue Ne 29 2/66
Perienue TeKCTOBBIX 3a7a4.
Paznen 8. 'eomerpus.
Tema 8.1.IIpssMbIe 1 TIIOCKOCTH B IPOCTPAHCTRBE.
Tema 8.1.1 Conep:kanue y4e0HOr0 MaTepHuajia 2/68

HauajabHbIe cBeleHUA

Hauanbubie CBCACHHUA CTCPCOMCETPHH. Axcuomel CTCPCOMCTPUU U HpOCTefIIHPIC CICACTBUA U3 HUX




cTepeoMeTpUH

IIpaxkTHyeckas padora Ne30
Pemrenue 3a1a4 Ha aKCHOMBI CTEPEOMETPHUH.

2/70

Tema 8.1.2. Bzaumuoe Copaepxanne yueOHOr0 MaTepHaJia 2[72
pacinoJioskeHue IByX BsanmuOe pacnonokeHne JByX MPSMBIX B MpocTpadcTBe. [lapanienbHOCTh MPsIMOH M MIIOCKOCTH.
NPSIMBIX B IPOCTPAHCTBE. IIpakTuyeckas padora Ne31 2[74
IapanaenbHocTh NPsAMOli U | TIpr3HAKK B3aUMHOTO PACTIONOKCHUS TIPSIMBIX. YTOJI MEXKY MPSAMBIMH.
IJIOCKOCTH
Tema 8.1.3. Coaep:xanue y4e0HOro MaTepHaJa 2/76
ITapanneabHOCTH [TapannensHoCTh MIOCKOCTEW. IlepneHAMKYIAPHOCTh MPSAMON M IUIOCKOCTH. IlepneHAauKynsp M HakiIOHHasd. YTol
TIOCKOCTEH. MEX]y IPSMOHU 1 TNIOCKOCTHIO
IepneHAUKYJISIPHOCTH IMpakTHyeckoe 3ausTue Ne32 2178
NPSIMOM M IJIOCKOCTH B3anmHOe pacnonokeHne MpsIMBIX U TUIOCKOCTEH.
Tema 8.1.5. Coaep:xanue y4e0HOro MaTepHaJa 2/80
IHepnenguxkynsapHocTsb ABYX | [lepneHaAMKyISIPHOCTD ABYX TNIOCKOCTEH.
IIOCKOCTEH IIpakTnyeckas pa6ora Ne 33 2/82
[lepnennuKysipHBIC TPsIMBIE U INIOCKOCTH. Teopema 0 Tpex NepneHJuKyJsipax.
Tema 8.1.6. Coaepxanne yueOHOr0 MaTepHaJIa 2/84
I'eomeTpuyeckue I'eomerpuyeckne npeoOpa3zoBaHus MPOCTPAHCTBA: MAPATUIEIBHBIN TIEPEHOC, CAMMETPHS OTHOCHTEIILHO TUIOCKOCTH.
npeodpazoBaHus [MapannensHoe npoekTupoBanue. [Lomane oproronansHoi npoeknuu. M300paxeHne NpocTpaHCTBEHHBIX GUTYD.
NpOCTPaHCTBA. IIpakTHyeckas padora Ne34 2/86
[IpeoOpaszoBanus rpaduKOB.
Tema 8.2. MHororpaHHuKHu
Tema 8.2.1. Coneprxkanue y4ed0HOT0 MaTepHajia 2/88
Ilonstue o reomerpuyeckom | [loHSATHE O TEOMETPHUYECKOM TEJIe U €T0 TOBEPXHOCTH. Teopema Diiiepa.
Tesje. MHOTOrpaHHUKH
Tema 8.2.2 Ipusma. Conep:kaHue y4e0OHOT0 MaTepHajia 2/90
IMupamunga [Ipu3ma. CpoiictBa npusmel. [Ipsimas u HakiaonHas npusma. lpaBuinsHast npusma. [lapanmnenenunen. Ky6. [Mupamuza.
CaoiictBa nupamuipl. [TpaBunbpHast nupamua. YcedeHHas nupamuaa. Terpasap.
IpakTnyeckas padora Ne 35 2/92
[Tpu3mMa, mupaMuia ¥ UX COCTABIISIONIHE.
Tema 8.2.4 CumMeTpuu B Conep:xanue ydeOHOro MaTepuasia 2/94
Ky0e, B mapajuiesenumnene, B Buasl cummerpun. CummeTpu B Ky6e, B napajuiejienuIe/e, B Ipu3Me U NupamMujc.
npu3Me U NUpaMue
Tema 8.2.5 Conep:xanue y4eOHOro MaTepuasia 4/98
Ceuenust Ky0a, npu3Mbl U Buner ceuennii. Cedenus Ky0a, MPU3MbIL U TUPAMUJIBIL.
MHPAMHUABI
Tema 8.2.6 IlpaBuibHbIC Copepxanne yueOHOr0 MaTepHaJIa 2/100
MHOI'OTPAHHUKH [pencTaBienue o MpaBUWIBHBIX MHOTOTPAaHHHUKAX (T€Tpasap, KyO, OKTas’ap, JOAEKAdAP M UKOCASIP).
KonTpoJbnas padora Ne7 2/102




Tema 8.3. Tes1a 1 MOBEPXHOCTH BpallleHUsI

Tema 8.3.1 Konyc n
UJIMHAP

Conep:xanue yueOHOro MaTepuaJia

OcHoBaHue, BBICOTa, OOKOBasl MOBEPXHOCTh, OOpa3yromias, pa3BepTrka. OceBble CEUYECHUS U CEUSHUs, MapauieIhbHbIE
OCHOBaHUIO Y KOHYyCa

OcHoBaHue, BbICOTa, OOKOBasi OBEPXHOCTh, oOpasyromas, pa3BepTka. OceBble CEUCHHS U CEUYEHUs, MapajieibHbIC
OCHOBAHUIO Y IMIIMHpA

4/106

IIpakTHyeckoe 3ausiTue Ne37
HaxoxeHue miomaan NOBEPXHOCTH TEJ BPAILCHHS.

2/108

Tema 8.3.2 OceBrbIe ceueHUus
U CeYeHHs KOHYCA U
HUJIMHApPA.

Conep:xanue y4eOHOro MaTepuaJia

4/112

OceBble ceueHHs M CEUCHUS], TTApaJUIeIIbHbIE OCHOBAHUIO.
[Tap u cdepa, ux cedenus. KacarenpHast miockocTs K cepe.

IIpakTHyeckoe 3ansTHe Ne38
N300paskeHne MpoCTPaHCTBEHHBIX (DUTYpP U MOCTPOCHHUE CEUECHHH.

2/114

Tema 8.3.3 U3mepenus B
reoMeTpHu.

Coaep:xanue y4eOHOro MaTepuaJia

4/118

O6bem u ero wusMmepenue. HuTerpampHas ¢Gopmyna obvema. QPopmynsl oObeMa Kyda, NPSIMOYTOIBHOTO
napaienenumena, Npu3Mbl, nuinHapa. GopMyniel 00beMa TUpaMUIBl U KOHYca. DopMyJIbl TIIOMAIU MOBEPXHOCTEH
HWIMHIPA U KoHyca. Dopmysibl 00beMa Iapa ¥ IIoaau cepsl.

[MomoOue Ten. OTHOIIECHUS TUIONMIAACH TOBEPXHOCTEH U 00BEMOB MOJO0HBIX TEI.

IIpakTHyeckoe 3ansTHe Ne39
Brruncnenne miomasei 1 00beMOB.

2/120

Paznen 9. BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Tema 9.1 IIpsaMoyroabHas
JAeKapToBasi CHCTeMa
KOOPAMHAT.

Conep:xanue yueOHOro MaTepuaJia

4/124

[IpssmoyronbHas (lekapToBa) CHUCTEMa KOOpAWHAT B IpocTpaHcTBe. Dopmyrna pacCTOSHHUS MEXTY IBYMS TOUKAMHU.
YpaBaeHus cepbl, IMIOCKOCTH U TPSIMOi.

Bexropel. Moayns BekTopa. PaBeHCTBO BekTOpoB. ClOXKEHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. CBoilcTBa
BEKTOPOB. IIpoekuns BeKTopa Ha OCh

IIpakTHyeckoe 3ansaTHe Ne4(
Brinonnenue nedcTBUid HaJ BEKTOPAMH.

2/126

Tema 9.2 Ckansipuoe
TPOU3BeIeHHE BEKTOPOB.

Coaep:xanue yueOHOro MaTepuasa

4/130

Pasnoxenue BeKTOpa MO HANPABICHUSM. YTON MEXAy IByMs BekTopamu. [Ipoexnus Bektopa Ha ock. KoopauHaTsl
BeKkTOpa. Mcnonp3oBaHHe KOOPAUHAT M BEKTOPOB IPH PEHIEHUH MAaTEMATUYECKUX U MPUKIAIHBIX 334a4.

IIpakTyeckoe 3ansiTe Ne41
HaxosxaeHue ckaasipHOro POU3BECHUS BEKTOPOB.

2/132

KonTpoJbnas padora Ne 8

2/134

CamocTrosiTeibHas padoTa
3amuTa HHIUBUAYATEHOTO MTPOSKTa

1/135

Pazpes 10. DsieMeHTHI TEOPHH MHOKECTB H MaTeMaTHYeCKOM JIOTHKH

Tema 10.1 Onepanuu ¢

| Coaep:kanue y4eOHOro MaTepuaJa

2/137




MHOKEeCTBaAMMU. DIIeMeHThl W MHOJKECTBA. OHepaHI/IH HaJ MHOXKECTBaMH MW WX CBOMCTRA. OCHOBHEIC TTOHSATHUS TEOPHUU MHOXKECTB.
BI/IHapHI)IC OTHOIICHUA U Q)yHKL[I/II/I B3anMHO 0OJHO3HAYHBIC COOTBETCTBUS M SKBHBAJICHTHBIC MHOXXCECTBA. CueTHBIC
MHOXXCCTBA. KaHTOpOBCKI/Iﬁ JMarOHAJILHBIN METO/I.

Paszgen 11. MeToabl MaTeMaTHKH

MeTtonnbl pemiennsi | Coaep:kanue y4e0HOro MaTepuaJa 4/141
HECTAHIAPTHBIX 3a1a4 [IpuMeHsTh W3BECTHBIE METOABI NPW PEHICHUH CTAHIAPTHBIX MaTeMaTHUYECKUX 3afad, MOJb30BaThCS MPHKIIAaTHBIMU
MporpaMMaMH ¥ IPOrpaMMaMH CUMBOJIBHBIX BBIYHMCICHHHN JUIsl HCCIIEIOBAHHS MaTEMaTHIECKUX OOBEKTOB.
HToro 3a 2 cemecTp 141
MakcumanbHas yueOHas Harpy3Ka (Bcero) 138
Oo0s13aTesibHAsI ayIUTOPHAS y4eOHAas Harpy3ka (Bcero)
B TOM 4HCJI€e:
NpaKTHYeCKHe 3aHATHS 42
CamocTosiTe/ibHAsi paG0Ta HAJ HHAMBUIYAJTbHBIM NPOEKTOM 3




3. YCJIOBUSA PEAJIMZALIMUA YYEBHOI'O ITPE/IMETA

3.1. MaTepua/iIbHO-TEXHHYECKOE 0OecnevyeHue
Y4eOHBbIH peAMeT peau30BhIBACTCS B Y4€OHOM KaOMHETE MAaTeMAaTUKU
O06opynoBaHue yueOHOT0O KaOuHeTa:

-paboune MecTa 00yJaroIuXCs,

-pabouee MecTo Ipero1aBaTels,

-KJIaCCHas JOCKa.

BuaeonpoekironHoe 000py0BaHie: KOMIIBIOTEPHI 6 IIT., SKpaH, MPOSKTOP, CPEICTBA

3BYKOBOCITPOM3BEICHHUS.

DJIEKTPOHHBIC y4eOHbIC MaTEPHAIBI;

-mKagbl 1711 XpaHEHUs! y4e0HO-METOAMYECKOT0 00ECTIeYeHUS IPEMETA.

3.2. UudopmanuonHoe odecrieyenne 00yueHus
OcCHOBHBIC HCTOYHHKH:

1. MypaBun I'.K. MaremaTuka: anreOpa ¥ Hayajgo MaTeMaTUYECKOTO aHAIN3a, T€OMETPUS.
Anrebpa 1 Haualo MaTeMaTUYECKOr0 aHaau3a. YIiuyOneHHslid ypoBeHb. 11 ki1.: yueonux/ I'.K.

2. Mypasun, O.B. MypasuHna.- 4-¢ uzn.- M.: JIpoda, 2018.- 318c.

boromono H. B. Anrebpa u Hauyana ananuza: yueOHoe mocobue nans CIIO / H. B.
boromonoB. - Mocksa: [Opaiit, 2019. - 240c. - Tekcr: snekTpoHHbIH. Pexum poctyma:
https://urait.ru/viewer/algebra - i -nachala -analiza - 428057
JlonoJHUTeIbHbIEe HCTOYHMKH:

1.Mypasun I'. K. Maremaruka: anreOpa u Hayajlo MaTeMaTHYECKOI'0 aHaJIu3a, FeOMETpHs.
AnrebOpa ¥ HayaJlo MaTEMaTHYECKOTO aHanu3a. YTIyOJeHHBIH ypoBeHb. 11 kir.: yueOnuk / I'. K.
MypasuHn, O. B. MypaBuHa. - 4 -e uzna. - Mocksa: Ipoda, 2018. - 318 c.

2.MypasuHn I'. K. Maremaruka: anrebpa u Hadalo MaTeMaTH4eCKOro aHaln3a, TEOMETPHSI.
Anrebpa W Hayajgo MareMaTh4yeckoro asanusa. basoBbiii ypoBenb. 11 km.: yuebnuk / I'. K.
Mypasun, O. B. Mypasuna. - 5 -e uza. - Mocksa: [Ipoda, 2018. - 188 c.

3.boromonos H. B. Maremaruka: yueonuk ans CIIO CITIO / H. B. boromonos. - Mocksa:
FOpaiit, 2020. - 401 c. - Tekcr: anexTpoHHbIA. Pexxum noctymna: https://urait.ru/viewer/matematika -
433286

4.boromonos H. B. Maremaruka: ywueOnuk s CIIO / H. B. boromonos, II. A.
Camoiinenko. - 4 -e u3a. - Mocksa: Jlpoda, 2020. - 401 ¢

HNHTepHeT-pecypcebl:
https://ege.sdamgia.ru/ (Pemry EI'D - oOpa3zoBarenbHBIN MOpTaN U HOATOTOBKE K DK3aMEHY)
wwwe.fcior.edu.ru (MapopMaioHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MAaTePHAIbI).
www.school-collection.edu.ru (Enunas KoyuteKkiust uQpOBbIX 00pa30BaTEIbHBIX PECYPCOB).
https://sdamgia.ru (Pemry OI'D - oOpa3oBaTesbHbIi TOPTA ISl TOJrOTOBKE K IK3aMEHY)
https://mat.1september.ru/ (;xypHan «MaTeMaTHKa)



https://urait.ru/viewer/matematika%20-433286
https://urait.ru/viewer/matematika%20-433286
https://ege.sdamgia.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
https://sdamgia.ru/
https://mat.1september.ru/

. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHUA YYEBHOI'O IIPEIMETA

PesyabTarnl ocBOeHMS

OcCHOBHbBIE OKA3aTeIN OII€EHKH

DopMBbI U METOAbI

y4eOHOro npeaMera pe3yJabTara KOHTPOJISI U OLIEHKH
pe3yabTaToB 00yUYeHusl
JIMYHOCTHBIX: BJajeeT KYJIETYPHBIMH OILlIGHKa pe3yJbTaToB

JIP .4 HOpMaMu u TPAAMLUSMY, | BBIIOJHEHUS]  IPOOIEMHBIX
CdopMHpPOBAaHHOCTH TIPOKATHIMHU B COOCTBCHHOH | 3a/TaHMIA,

MHUPOBO33PEHHUA, JEATENBHOCTH; HWMEET OCO3HAHHBIN OIIEHKa ayJIUTOpHOU
COOTBETCTBYIOLIETO OTIBIT XKM3HW B MHOTOHALIMOHAIBHOM, | BHEAyAUTOPHOU
COBPEMEHHOMY YPOBHIO | MHOTOKYJIbTYPHOM, CaMOCTOSITETIBHOM ~ paboThI
pasBUTHSA HaYK{ W | MHOTOKOH()ECCHOHAILHOM OOIIECTBE; | CTYACHTOB;

00I1eCTBEHHOM MPaKTHKH,

OCHOBaHHOIO Ha  JHaJore

KYJIBTYp, @ TAaKXKe Pa3IHYHbIX

hopm 0O0IIIECTBEHHOTO

CO3HaHMs, OCO3HAHHE CBOEro

MecTa B  IOJIUKYJIbTYPHOM

MUDE;

JIP.5 BJajeeT criocobaMu HabmroneHue u

ChopMUpPOBAaHHOCT ~ OCHOB | CAMOONPEAETICHUS! B CUTyalMsX | OLICHKa BBIITOJIHEHUS
CaMOPa3BUTHS U | BbBIOOpa Ha OCHOBE COOCTBEHHBIX | IPAKTUUECKUX ACHCTBUH;
CaMOBOCITUTAHUS B | MO3UIIMA, yMeeT MPUHIMATh cobeceI0BaHNE;
COOTBETCTBHHU C | peleHus, Opatb Ha cebst
00111€4eTI0BEYECKUMHU OTBETCTBEHHOCTb 32 MX IMOCIEICTBUS,
HEHHOCTSIMH W HJeallaMH | BBHIOMpaTh LEJIEBbIE W CMBICIOBEIC
TPaXXIaHCKOTO 0011eCTBa; | YCTAHOBKH IJISi CBOMX JIEHCTBUUA U
TOTOBHOCTh M CHOCOOHOCTH K | IIOCTYIKOB; YMEET OCYIIECTBIAThH
CaMOCTOSITEIbHOM, WHAMBUAYAIBHYIO 00pa30BaTeIbHYIO
TBOPYECKOW M OTBETCTBEHHOM | TPACKTOPHIO C  yY4€TOM  OOIIMX
JeSITEIbHOCTH; TpeOOBaHMH U HOPM.

JP.7 Hagbiku JIEMOHCTPUPYET HaBBIKU HaOIto/IeHNEe u
COTpYIHHYECTBA CO | COTpYIHHYECTBA CO CBEPCTHUKAMH, | OIIEHKA BBITTOJTHEHUS
CBEPCTHHKAMH, JIETbMU | IETHbMU MUITAIIIETO BO3pacTa, | MPaKTHYECKHX JICHCTBUI;
MUITAJIILIETO BO3pPAcTa, | B3pOCIBIMH B 00pa3oBaTeNbHOMH, co0eceJ0BaHNE;
B3POCIIBIMH B | OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
o0pa3oBaTeIbHOMH, HCCIEN0BATENBCKON, IIPOEKTHOW U
00I11eCTBEHHO MOJIE3HOM, | APYTHX BUAAX IESTEIBHOCTH;

y4e0HO-UCCIIeI0BATENbCKOH,
IIPOEKTHOM W JPYTrUX BHIAX
JIESTETBHOCTH,

JIP.8 HpascTBeHHOE

KOPPEKTUPYET M PETYIUPYET

OIIEHKa ayJIUTOpHOU

CO3HaHME M IIOBEJICHUE HA | CBOE IOBEICHHA B 3aBHCHUMOCTH OT | U BHEAyAUTOPHOU

OCHOBE YCBOGHUS | CHUTYaIllH CaMOCTOSITEIIbHOM ~ paboThI

00111e4YeTI0BEYeCKUX CTYJCHTOB;

IIEHHOCTEM; HaOJIIOIeHUE "
OIIEeHKa BBITTOJTHEHHS
MIPAKTUYECKUX JIEHCTBH;
cobeceoBaHuUE;

JIP.9 TortoBHOCTE U JIEMOHCTPHUPYET TOTOBHOCTB K OIICHKa ayJIUTOpHOU
CIOCOOHOCTHh K OOpa3OBaHMWIO, | OOpa3oBaHMIO, B TOM  4YHCIE | U BHEAYTUTOPHON
B TOM qucie | caMooOpa30BaHUIO, HAa MPOTSKEHWU | CAMOCTOATENILHOW — palboTHI
camM000pa3oBaHHUIO, Ha | Bcel KU3HU; CO3HATEIBHOE | CTYACHTOB;

OPOTSKEHUU  BCEH  XKU3HHU; | OTHOIIEHHUE K HENPEPhIBHOMY HaOIr0/1eHue u
CO3HATEJIbHOE OTHOLIEHHE K | 00pa30BaHUIO Kak YCIIOBHIO | OLIEHKa BBINTOJIHEHUS
HETMPEPHIBHOMY OOPa30BaHUIO | YCHEIIHOH  MPO(QECCHOHANBHOW M | MPAKTUYECKUX JCHCTBHIA;

Kak  YCJIOBHIO  YCHENIHOM

OOIIIeCTBEHHOH AEATEIHLHOCTH;




npodeccuoHaTbHON u
001IIeCTBEeHHOH
JIeSITETIbHOCTH;

JIP.10 DOcrteTtnueckoe
OTHOIIIEHHE K MHpY, BKIIFOYas
ACTETUKY ObITa, HAYYHOTO U

TEXHHIECKOI'O TBOPYECTBA,
cropTa, 00IECTBEHHBIX
OTHOIIICHHH;

JIEMOHCTPUPYET
ACTETHYECKOE OTHOIIEHHE K MHPY,
BKJIFOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIOPTA,
0OIIIECTBEHHBIX OTHOIICHMUIA;

JIP.13  Oco3HaHHBIA

YBepern B BoIOOpe Oyaymiein

BeIOOp Oynymiei npodeccun v | mpodpeccui W B BO3MOXKHOCTH

BO3MOXKHOCTEH  pean3alry | pealn3arinu COOCTBEHHBIX

COOCTBEHHBIX JKU3HEHHBIX | )KU3HEHHBIX IJIAHOB

TUIaHOB; OTHOIIICHHUE K

npoheCCUOHATBHOMN

JIeSITeIbHOCTH KaK

BO3MOXXKHOCTH  y4YacTHS B

peuiCHUN JIMYHBIX,

0OIIIECTBEHHBIX,

TOCY/IapCTBEHHBIX,

o0IIeHaIIMOHATILHBIX

pooJIeM;

MeTanpeIMeTHBIX: CaMOCTOSITETTFHO BeJIeT
M.1 YMEHUE | TOUCK, aHAJIU3HPOBaTh, TOJIKOBATH U

CaMOCTOSITETIbHO ~ OMPEACTATh | IPaBMIBHO YHOTPEOSATh TEPMHHEI,

eH JeSTeFHOCTH U | IEMOHCTPUPYET 3HAHWSA;, BIAJEeT

COCTaBIISITh IUTaHBl | HABBIKAMU ~ TIOMCKA W aHaim3a

eI TENIbBHOCTH; WHPOPMAITUH, yMeeT oTOMpaTh

CaMOCTOSITETTLHO HEO0X0IUMYIO JIOKYMEHTAIIHIO,

OCYIIECTBIIATH, MIPaBUIIEHO TIPUMEHSTH PECYpPCHI IS

KOHTPOJIMPOBATH N | JOCTHXKCHUA ITOCTABJICHHBIX ueneﬁ

KOPPEKTUPOBAThH

NI TEIbHOCTD; UCIIOh30BaTh

BCE BO3MOXKHBIE PECypPCHI IS

JOCTHIXCHUA IIOCTAaBJICHHBIX

ueneﬁ " pcajm3alu IJIaHOB

cobeceqoBaHueE;

OIICHKA BBITIOJTHECHUS
CaMOCTOSTEITLHOMN pabOTHI;

JKCIIEPTHAs OLICHKA
penieHus KOHKPETHBIX
CUTYaLIN;

JIeSTEIIbHOCTH; BEIOMPATH
yCHEIIHbIe  CTpaTeTud B
Pa3INYHBIX CUTYAIMSIX;

M.2. yMeHUue BJIaJIeeT crocobaMu OIICHKa ayJIUTOpHOU
NPOAYKTUBHO OOINATbCA M |COBMECTHOH JESATEIbHOCTU B IpYMIE, | U BHEAyIUTOPHOU
B3aMMO/IEICTBOBATH B |IpHeMaMH JICHCTBHS B CHUTYalUsX | CAMOCTOSATENILHOH  pabOTHI
mporecce COBMECTHOH |OOILIeHMS, YyMEHHSIMH HCKaTh W | CTYICHTOB;

JIESATENBHOCTH, YUUTHIBATh |HAXOAUTh  KOMIIPOMHUCCHI;  yMEeT | HaOJoAEeHHUE U OLEHKa
MO3HIIUHN JIDYTHX YYaCTHHKOB |TPaMOTHO pa3peliaTh KOH(IMKTHI B | BBITIOJHEHHS MPAKTUYECKUX
JESTeIbHOCTH, A(PPEKTHBHO |OOICHHH. ZeiicTBHif; coOeceT0BaHuE;
paspemnatb KOHQJIMKTBL;

M.3. BJIaJICHUE BJIAJICET HaBBIKAMHA
HaBbIKAMH  T103HABATEJIbHOM, | CAMOCTOSTEIFHON TMO3HABATEIIHHOM,
yueOHO-UCCIIeIOBATENbCKON U | yueOHO-HCCIe10BaTEIbCKON u
MIPOEKTHOU NeSITeNbHOCTH, | IPOEKTHOM JesITeIbHOCTH B cdepe
HaBBIKAMHU pa3pemeHns | TyMaHUTapHBIX HAyK
mpoOjeM;  CHOCOOHOCTE |
TOTOBHOCTh K
CaMOCTOSITENBHOMY ~ NTOMCKY
METOJIOB pereHus
NPaKTHIECKUX 3ajad,




MMPUMCHCHUTIO Pa3IUMYHBIX
MCTOJ OB ITIO3HAHNA,

M.4. rOTOBHOCTH M yMeeT CaMOCTOATEIHHO BECTH
CIOCOOHOCTD K | IOUCK, aHaJM3UPOBaTh, TOJIKOBATH U
CaMOCTOSITETFHON MIPaBHIIHO YTIOTPEONATh TEPMUHBL;
WH(POPMAITIOHHO- JEMOHCTPUPYET 3HAHUS;  BIajeeT
MO3HABATEIBLHON HaBBIKAMH  TOMCKa W  aHaiu3a
JeSITeIbHOCTH, BlajeHue | HHQOpMAlUK, YMEET KpPUTHYECKH
HaBBIKAMHU MOJTyYeHUs! | OIEHUBATh MOTyYEHHYIO
HeoOXxomuMor  WHMOpMAIH | HHPOPMAITHIO
U3 cloBapel pasHBbIX THIIOB,

YMEHHE OpPHEHTHPOBATHCI B
Pa3IMIHBIX HMCTOYHHUKAX
uHpOpMAIUKN,  KPUTHYECKHU
OLICHNBATh 158
WHTEPIPETHPOBATH
UHQOPMAINIO, TOIy4aeMyIo
13 PA3JIMYHBIX UCTOYHUKOB,

ML.S. YMEHUE 3HaeT OCHOBHBIE
HCIIONTB30BaTh CpEICTBa | HOPMaTUBHBIC MTPABOBHIE JOKYMEHTEHI,
UHGOPMAITUOHHBIX U | periaMeHTHpPYIOIIre chepy
KOMMYHUKAIIUOHHBIX COoIIMaJIbHBbIX OTHOMCHHﬁ; BI)I6I/IpaCT
texuoyoruii (mamee - MKT) B | geiicTBus, COOTBETCTBYIOIIIHE
peuICHUN KOTHUTHUBHBIX, | 3aKOHOAATCIILCTBY P® u sthueckum
KOMMYHUKAaTHUBHBIX " | HOpMaM B CUTyaluu 06H16HI/I$1;
OpraHM3alMOHHBIX 33/7ad C | BIaJeeT yMEHHEM HCKaTh H HAXOIUTh
coOnroeHreM  TpeOOBaHWH | KOMIIPOMHCCHI
OPTrOHOMUKU, TEXHUKHU
Oe3ormacHoOCTH, TUTHEHBI,
pecypcocbepexenus,

IMPABOBBIX U 3TUYCCKUX HOPM,

HOpM WHPOPMAITMOHHON

0€30I1aCHOCTH;

MMPEAMCTHBIX!

npeaAMeTHbIE: chopMHPOBaHO

1.1 MIPEJICTABJICHHE O MaTeMaTHKe Kak
CdopmMupoBaHHOCTH YacTH MHUPOBOU KyIBTYPHl W MECTE

MPEJICTABICHUI O MaTeMaTHKe
KaK 4YaCTH MUPOBOH KYJIbTYpBI
U O MECTE MaTeMaTHUKd B
COBPEMEHHOM LMBUIU3ALINH,
0 cmoco0ax OmNHCaHHsA Ha

MaTeMaTHYECKOM SI3BIKE
SIBJICHUI peaJIbHOr0 MHPa,
11.2

CdopMHUpOBaHHOCTH
MIpEJICTaBICHUI 0
MaTeMaTHYeCKUX  MOHATHAX
Kak 0 BOKHENIINX
MaTEMaTHYECKUX  MOJEIIX,

MO3BOJISIIOIUX OINUCHIBATH U
M3y4YaTh pa3Hble MPOIECCH U

SABJICHUA, IIOHUMAaHHUC
BO3MOXKHOCTHU
aKCHOMaTH4YCCKOI'0O

IIOCTPOEHUSI MaTeMaTU4YeCKUuX
TEOpuH;

MaTEMaTHUKU B COBPEMEHHOM
LMBWIM3AINH, CIIOCO0axX OMUCAHMA
SIBIGHUI  peaJlbHOr0  MHpa  Ha
MaTEeMaTHYECKOM S3BIKE;
cthopmupoBaHo
MIPECTaBICHNE O MAaTEeMaTHYECKUX
MOHSTHAX Kak BaXKHEUIITNX
MaTeMaTHYECKUX MOJIETISIX,

IMO3BOJIAIOIINX OIMUCBIBATH U M3y4aThb

pasHble  MpPOLECChl U SIBJICHUS;
MOHAMAaHHE BO3MOYKHOCTH
aKCHOMaTHYECKOI0 ITOCTPOEHUS
MAaTEeMaTUYECKUX TCOPUI;

BJIAJICET METOJIaMH
JI0Ka3aTeIbCTB u AITOPUTMOB
peuieHusi, yMeeT UuX TPUMEHSTH,
MPOBOJIUTH JIOKa3aTeabHEIC
paccy>KIIeHUS B XOJI¢ PEIICHUS 3a/1a4;

BJIafIeECT CTaHAAPTHBIMH

npueMamMu pCHICHUA palruOHaJIbHBIX




I1.3 Bnanenue
METOaMHM [T0OKa3aTeILCTB U
aJIrOPUTMOB pelIeHus;
yMCHHE HX MPUMEHSTB,
IIPOBOAUTh  JOKa3aTeJbHbBIC
paccyxaeHus B xoze
pelIeHus 3aj1a4;

1.4 Bnanenune
CTaHJapTHBIMU npreMaMu
pelICHNUs PpAlUOHAJIBHBIX H
UppalOHAIbHBIX,
MIOKA3aTeNbHBIX, CTEIECHHBIX,
TPUTOHOMETPUUECKUX
YpaBHEHUI M HEPaBEHCTB, UX
CHUCTEM; UCTIOJIb30BaHNE
TOTOBBIX KOMITBIOTEPHBIX
IporpamMMm, B TOM YHUCIE IS
MOWCKa IMyTH pEeUIeHus |
WITFOCTPALIUU peLeHus
YpPaBHEHUH U HEPABEHCTB,;

I1.5
ChopMupOBaHHOCTH
NPE/ICTaBICHHH 00 OCHOBHBIX
IIOHATHAX, HUIACAX H METOJaX
MaTeMaTHYECKOro aHaJIN3a,

I1.6 Brnanenue
OCHOBHBIMH  TIOHATHSMH O
TIJIOCKUX u
MIPOCTPAHCTBEHHBIX
TeOMEeTpHUYECKUX (Purypax, ux
OCHOBHBIX CBOMCTRAX;
c(hOpMUPOBAHHOCTh ~ YMEHUS

pacmo3HaBaTh Ha 4YepTexax,
MOJENISX U B PEabHOM MHpE
TreOMEeTPUYECKUE ¢burypsr;
NpUMEHEHHUE M3y4EeHHBIX
CBOMCTB TeOMEeTPUYECKUX
buryp w  Qopmyn  aus
pelieHnsT ~ TeOMETPUYECKUX
3a1a4 u 3a1a4 c
MPAaKTUIECKUM COJIEpKAHUEM

1.7
CdopMupoBaHHOCTH
MIPEJICTaBIEHUH O Ipoleccax
U ABIEHUSX,  WMEIOIIHNX
BEPOSITHOCTHBIN XapakrTep, O
CTaTHCTUYECKUX
3aKOHOMEPHOCTSAX B PEATbHOM
MUpE, 00 OCHOBHBIX IMOHATHSIX

3JIEMEHTapHOU TEOpUH
BEPOSATHOCTEH; YMEHHUH
HaxoIuTb WU  OIICHUBATh
BEPOSITHOCTU  HACTYIUICHUS
COOBITUM B MPOCTEHIINX

IMPAKTHYECKHUX CHUTyallusaxX U
OCHOBHBIC XapaKTCpUCTUKU
CJ'Iy‘lafIHI:IX BCJINYHH,

U WppalMOHAJIbHBIX, OKa3aTeNbHBIX,
CTEIIEHHBIX,  TPUIOHOMETPHUUYECKUX
ypaBHEHUI ¥ HEPABEHCTB, X CUCTEM;
HCTOJB3YET TOTOBBIX KOMIIBIOTEPHBIC
[IPOTPaMMBbl, B TOM YHCJIE LI TIOMCKA
IMyTH pEUIeHHs W WUIIOCTPaLUH
pelieHus ypaBHEHUH U HEPABEHCTB;
c(hopMUpOBaHO

[IPECTaBICHUI 00 OCHOBHBIX
MOHATHUIX MaTEeMaTUYECKOrO aHaln3a
U WX CBOWCTBAax, BIIAJCET yMEHHEM
XapaKTepU30BaTh HIOBEJICHNE
(GyHKUUH, HCIONB3YyeT MOIYy4YEeHHBIE
3HaHWs JJI1 ONHMCAaHUS W aHanu3a
peaIbHBIX 3aBUCUMOCTEH;

BJaJeeT OCHOBHBIMU
IIOHATUAMUA (0] IINIOCKHUX u
OPOCTPAHCTBCHHBIX TI'€COMCTPUYCCKUX
¢urypax, uX OCHOBHBIX CBOHCTBAX;

chopMHpPOBaHO yMEHUE
pacmo3HaBaTh reoMeTpUIecKre
¢Gurypel Ha 4epTexax, MOIEIAX U B
peanbHOM MHUpE; IpUMEHSET
HA3y4YEHHBIE CBOMCTBA
reoMerpuueckux Guryp u popmyn
IUISl PELICHUS] T€OMETPUYECKUX 3a/1ad

u 3amaq c MPaKTHIECKUM
COZIepKAHUEM;
cthopMupoBaHO

npeacTaBJICHUC (o) nmponueccax n
SIBJICHUAX, HMCIOIIUX BepOHTHOCTHHﬁ
XapakTep, CTaTUCTUYCCKUX
3aKOHOMCEPHOCTAX B pCaJIbHOM MHUPEC,
OCHOBHBIX ITOHATHUAX BJICMCHTapHOﬁ

TEOpUH BEPOATHOCTEW; yMeeT
HaxOJIWUTh U OLICHUBATh BEPOATHOCTHU
HACTYIUICHUS COOBITHI B
MPOCTEUIINX MPAaKTUYECKHUX
CUTYaLMSIX u OCHOBHBIE
XapaKTEePUCTUKH CIy4yalHBIX
BEJINYMH;

BIIAJIEET HaBbIKaMU
HCIIOJIb30BaHUA TOTOBBIX
KOMIIBIOTEPHBIX ~ MOpOrpaMM  MpHU

PEIICHUM 3a1a4.

Habmonenue.
CobecenoBanue.

Ycrubiit (PpoHTATHHBIN) U
MUCEMEHHBIHN (TECTHI) OIPOC.




I1.8 Bnanenue
HaBBIKAMHU WCTIOJIb30BAHUSA
TOTOBBIX KOMITBIOTEPHBIX
mporpaMM  TpU  PEIICHUU
3a/ad;

I1.9. JIEMOHCTpALINS
CdopMupoBaHHOCTH c(OpPMUPOBAHHOCTU TPEACTABICHUN
MIPEICTaBICHU N 0 | 0 HEOOXOIMMOCTH J0KA3aTENbCTB MPH
HEOOXOJUMOCTH 000CHOBaHUHU MaTeMaTHYeCKUX
JTOKA3aTeIIbCTB TIpH | YTBEPXKIIEHUI U POJIN aKCHOMATHUKH B
000CHOBaHUHT MIPOBEICHUH JICTYKTUBHBIX
MaTeMaTHYECKUX paccyxaeHui;

YTBEPKICHUN u ponu
aKCHUOMAaTHKH B TIPOBEICHUU
JIEAYKTUBHBIX PACCYKICHHIA;

I1.10. JIEMOHCTpALIN
CdhopMupoBaHHOCTD cOPMHUPOBAHHOCTH  TIOHSITUHHOTO
MOHATHHHOTO ammapara II0 | ammapaTta IO OCHOBHEIM paszeliaM
OCHOBHBIM paszJieiaM Kypca | Kypca MaTeMaTHKH, 3HaHUHN

MaTE€MaTHUKHU; 3HAaHUH
OCHOBHBIX TeopeM, (GopMyl H
YMEHUSI  UX  [PUMEHSITH;
YMEHUS JOKa3bIBaTh TEOPEMEI
U HaXOIUTh HECTaHIApPTHHIC
CrocoObI pelIeHuns 3a]1ad;

OCHOBHBIX TeopeM, (popMys u yMeHUs
UX HOPUMCHATH, YMCHUA OOKaA3bIBAThH
TEOPEMbI U HaXOIUTh HECTaHIAPTHBIC
CIIOCOOBI peIIeHuUs 3a/1aY;

IL.11. JIEMOHCTpALIU
CdopMupoBaHHOCTh yMEHHH | COPMHUPOBAHHOCTU YMEHUH
MOJIEITHPOBATh peanbHble | MOIETHPOBAaTh peabHbIE CHUTYallHH,
CUTYyaluH, UCCIIEIOBATh | UCCIIEOBAaTh MOCTPOEHHBIE MOJEINH,
MOCTPOEHHBIE MOJIENH, | HHTEPIPETUPOBATh MOy YeHHBI
HMHTEPIPETUPOBAThH pe3ynbTarT;

MOJIy4YEHHBIN pe3yNbTar;

I1.12.ChopmupoBanH JIEMOHCTpALIUS
OCTh  TpejcTaBiieHH 00 | cQOPMUPOBAHHOCTU IpEICTABICHUH
OCHOBHBIX MOHATHSIX | 00 OCHOBHBIX TIOHATHSAX
MaTEMaTHYECKOTO aHAaJIW3a W | MAaTEMaTHYEeCKOrO aHaluu3a M UX
UX  CBOHCTBax, BJIQJCHUE | CBOMCTBAX,  BIAJCHHE  YMEHUEM
YMEHHEM  XapaKTepH30BaTh | XapaKTepHU30BaTh MOBeIeHNE
MOBEJICHUE ¢byHKuui, | GyHKIUH, UCIIOJIb30BaHNE

HCIIOJIb30BAHUEC TMOJYUYCHHBIX

MOJIYYCHHBIX 3HAHUH JJIs1 OIMMCAaHUA 1

3HAHWUM I ONWCaHWA U | aHAIHM3a PEATbHBIX 3aBUCUMOCTEH;
aHanmmM3a peabHBIX
3aBUCHMOCTEH;

I1.13. Bnanenune JIEMOHCTPAIIHS
YMEHUSMU cocraBjieHus | chOPMUPOBAHHOCTH YMEHUH
BEPOSITHOCTHBIX MOJENEH IO | COCTaBIICHUA BEPOSTHOCTHBIX
YCJIOBHIO 3a7a4n W | MOJIeNIe 10 YCIOBHIO 3a7aud U
BBEIYHCIICHUS BEPOSTHOCTH | BBIYUCIICHUS BEPOSITHOCTH
HACTYIUICHUSI COOBITHHN, B TOM | HACTYIUICHUS COOBITHIA, B TOM YHCIIE
qHCIIe c MPUMEHEHHEM | C MPUMEHEHUEM dhopmyn

dbopMys1 KOMOHMHATOPUKH U
OCHOBHBIX TEOpEM TEOPUHU
BEPOSITHOCTEH; HCCIEIOBAHUS
CyYaiiHbIX BEJUYMH MO WX
pacipeesieHUIO.

KOMOWHATOPUKH M OCHOBHBIX TEOpPEM
TEOPHUH BEPOSTHOCTEH; HCCIICAOBAHUS
CIyYalHBIX ~ BEJHUYMH MO  HX
pacrpeneneHHio.




