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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

C00.02.01 Mamemamuxa
1.1. Ob6sacTh NPUMEHEHHUS TPOTPAMMBI

PaGouas mporpaMMa JUCIUIUIMHBI SBJSETCS YaCThIO MPOTrPaMMbl MOATOTOBKH CIEIIMAIH-
CTOB CpPEIHET0 3BEHAa B COOTBETCTBUU C (eCpPaTBbHBIM TOCYIapCTBEHHBIM 00Opa30BaTEIbHBIM
CTaHJapPTOM CpeaHero npodeccuoHaabHOr0 o0pa3oBaHus 1o crenuaabHocTH 38.02.01 DkroHo-
MHKa ¥ OyXrajaTepcKuil yder (110 OTpaciisMm) .
1.2. MecTo y4ye0HOIi TUCHMIIMHBI B CTPYKTYpe NPOrpaMMbl NOJATOTOBKHU CHENHATHCTOB CPEIHEro
3BeHa: yueOHas qucHuIuiiHa «MaTtemaTtukay OTHOCUTCS K 0a30BOM U MPUHAIJICKUT TpyIie 00-
11e00pa3oBaTeNbHBIX yUEOHBIX JUCHHUIUIMH CPeAHEro olmiero oOpa3oBaHHsS U3 00S3aTEIBHON
npeaMeTHou oomactu «Matematuka u uHpopmarukay OI'OC cpeaHero odmiero oopa3oBaHusI.

1.3. Hean u 3axaum y4yeOHO# JMCHMILIMHBI — TPeOOBaHMA K pe3y/ibTaTaM OCBOCHHS y4eO-
HOWM AV CHMIIMHBI:

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YYarOITUICS JOJKEH 3HATD:

c(hOpMUPOBAHHOCTh NPEJCTABICHUNA O METOJaX JI0Ka3aTelbCTB, aITOPUTMOB PEIICHUS 33/1ay;
yMeHHH (HOPMYIHUPOBATh OMPECIICHUS, AKCHOMBI U T€OPEMbI, IPUMEHSITh UX, TPOBOAUTH JOKa-
3aTeNIbHBIC PACCYKJEHUS B XO/I€ PEIICHUS 3a/1a4

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI O0YyYaIOLIUIICS 10JIKEH YMETh!

1) ymenue onepupoBarh MOHATHSAMU: OINpPENEICHUE, aKCUOMa, TEOpPEMa, CIIEJICTBUE, CBOM-
CTBO, IIPHU3HAK, J0Ka3aTEeJIbCTBO, PAaBHOCWIbHBIE (OPMYJINPOBKH; yMEHHE (OPMYIUPOBATH 00-
paTHOE U NPOTHUBOIIOI0KHOE YTBEPKIACHUE, [IPUBOAUTE IIPUMEPEL U KOHTPIIPUMEPBI, UCIIOIb30-
BaTh METOJl MaTeMAaTUYEeCKOM MHAYKIHMH; MPOBOAUTH JO0KA3aTEIbHbIE PACCYKICHUS NPH pelie-
HUU 3a/1a4, OLICHUBATh JIOTUYECKYIO IPaBUIIbHOCTh PACCYXKACHUM;

2) YMCHHE OIICPUPOBATH NMOHATUAMU: MHOKECTBO, ITOJMHOXKECTBO, OIICpALlUHA HAJl MHOKC-
CTBaMH;, YMCHUC HCIIOJIL30BATh TGOPGTHKO-MHO)KCCTBGHHBIﬁ arrmapar ajsl onrucaHus peajlbHbIX
MponeccoB U SIBIICHUH U IIpUu pCHICHUH 3a/ia4, B TOM YUCJIC U3 JPYTIUX y‘Ie6HHX npeaAMCETOB;

3) yMeHHEe OnepupoBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, aepeBo, MUK, rpad Ha miIoc-
KOCTH; YMEHHUE 3aJiaBaTh M OINUCHIBATh I'padbl pa3IMYHBIMU CIOCOOAMM; MCIIOJIB30BaTh rpadbl
IIPY PELICHUN 33/]a4;

4) ymeHue cBOOOIHO ONEpUPOBATh MOHITUSIMU: COYETaHHE, IIEPECTAHOBKA, YNUCIIO COYeTa-
HUH, YhClO mepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHATh KOMOMHATOpHbIE (QakThl U
paccyXIeHMs Ul PEeLIeHus 3a1ay;

5) yMeHue onepupoBaTh MOHATUSAMU: HATypaJIbHOE YMCIIO, LIEJN0€ YUCIIO, OCTATOK IO MO-
JYJII0, PAlMOHAIIBHOE YHCIIO, HPPALMOHAIIBHOE YHCII0, MHOKECTBA HAaTYpaJbHBIX, LIEJIBIX, paly-
OHAJIBbHBIX, JEHCTBUTEIBHBIX YHACEI; YMEHUE UCIOIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEH bILIUN
oOuuii AenuTeNb U HauMeHblee olliee KpaTHoe, alropuT™M EBkiuaa npu pemieHuu 3anad; 3Ha-
KOMCTBO C Pa3JIM4YHBIMU ITO3ULIUOHHBIMUA CUCTEMAMU CUUCIICHUS;

6) yMeHue cBOOOJIHO ONEpUPOBATH MOHATHUSMHU: CTEIEHb C ILIEJbIM IOKa3aTesleM, KOPEHb
HaTypaJbHON CTEIEHU, CTEIECHb C PALMOHAIBHBIM II0OKA3aTEJIEM, CTEIEHb C JEHCTBUTEIBHBIM
(BelleCTBEHHBIM) TOKa3aTesleM, JIoTapuM uucia, CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOTO
4HCIIa;



7) yMeHHe OnepupoBaTh MOHATUSAMH: TOKIECTBO, TOXKJIECTBEHHOE IIpeoOpa3oBaHue, ypaB-
HEHUE, HEPaBEHCTBO, CUCTEMa ypaBHEHUN U HEPaBEHCTB, PABHOCHJIBHOCTh ypaBHEHUH, Hepa-
BEHCTB U CHCTEM, pallMOHAJIbHbIC, UPPALIMOHAIbHBIC, TI0KA3aTENIbHbIE, CTENICHHBIE, JTOraprupMu-
YecKue, TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA U CHCTEMbI; YMEHHUE pellaTh ypaBHe-
HUS1, HEPABEHCTBA M CUCTEMBI C IIOMOIIbIO Pa3JIMYHBIX IIPUEMOB; pEIIATh YPAaBHEHUS, HEPABEH-
CTBa M CHCTEMBI C [TapaMeTPOM; PUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJISl PELICHUS
MaTeMaTHUYECKUX 3a/]a4 M 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYKU U peaslbHOU )KU3HMU;

8) ymeHue cBOOOTHO OMEPHUPOBATH MOHATHAMHU: rpaduk (yHKIHH, oOpaTHas (QYHKIUA,
KOMITO3UIUS (PYHKUUH, TUHEWHas GyHKIWs, KBafpaTHUHas QYHKIUS, CTeNeHHAas (QYHKIHS C 11e-
JBIM TIOKa3aTeJieM, TPUTOHOMeTpHYecKkrue (QYHKINMHU, OOpaTHbIE TPUTOHOMETPUYECKHIE (QYHKIIHH,
nokasaresbHas U Jorapupmuueckas GyHKINUN; YMEHUE CTPOUTH IrpaduKu (HYHKIMNA, BBIOIHATH
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

YMEHHE UCIIONB30BaTh TpaduKku QYHKIUH ISl U3YYCHHSI ITPOLIECCOB U 3aBHCHUMOCTEH MPHU
pelleHnu 3a7a4 U3 JIPYruxX y4eOHbIX MPEeIMETOB U U3 PealibHOM KU3HU; BhIpaXaTh GopMyliaMu
3aBHCUMOCTHU MEK]1y BEJIMUMHAMU;

yMeHHE CBOOOJHO ONEpUPOBATh MOHATHAMU: YETHOCTb (YHKLUHU, NEPUOJUUYHOCTh (DyHK-
[IH, OTPAHUYCHHOCTh (PYHKIINU, MOHOTOHHOCTh (PYHKIIUH, SKCTpeMyM (DYHKITNH, HanOoJbIIee 1
HalMEHblIee 3HaUeHUs! PYHKIMU Ha IPOMEKYTKE; yMEHUE IPOBOAUTH HCCIEeI0BaHNEe QYHKLINY;

YMEHHE HCIOJIB30BaTh CBOWCTBA M TpaguKH (YHKUMH A PEUICHUs ypaBHEHH, Hepa-
BEHCTB M 3a/1a4 ¢ MapaMeTpamu; n300pakaTb Ha KOOPAWHATHOHN IJIOCKOCTH MHOKECTBA pellie-
HUI ypaBHEHUH, HEPABEHCTB U UX CHUCTEM;

9) ymeHHe CBOOOIHO ONEPHPOBATH IMOHATHIMH: MOCIEAOBATEIBHOCTD, apU(pMeTHIecKast
Iporpeccusi, FeOMETpUIecKas Iporpeccusi, 0ECKOHEUYHO yObIBAIOLIAsi FEOMETpUYECKas Iporpec-
CHsl; YMEHHUE 33/1aBaTh MOCJIE0BATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (hopMyi;

10) ymenue omepupoBaTh HNOHATHUSAMU: HENPEPHIBHOCTh (DYHKLMH, aCUMITOTHI rpaduxa
¢GyHKLIMU, TiepBas U BTOpas MPOMU3BOJAHAS (PYHKIUU, T€OMETPUUYECKUNA U (DU3MYECKHI CMBICIT
IIPOU3BOIHOMN, IEPBOOOpA3Hast, ONPEIEICHHbIN HHTETpall; yMEHHE HaXOJAUTh aCUMIITOTHI Irpadu-
Ka (QYHKIMM; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3H-
uU QYHKIMM, HAXOJUTh YpaBHEHHE KacaTelbHON K TpaduKy (yHKIUY;

YMEHHUE HCIONb30BaTh MPOM3BOJIHYIO A HMCCIeNOBaHUA (GYHKUMH, JUISI HAXOXKICHHS
HAWIY4IlIEero perieHusi B IPUKIAJHbIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U (PU3MYECKHUX
3ajadax, JUIsl ONpeJIeNIeHUs] CKOPOCTU U YCKOPEHMSI; HAXOIUTh IUIOAAN U 00beMbl GUryp ¢ mno-
MOIIBIO MHTErpaa; NPUBOJUTH IPUMEPHI MaTEMATHUECKOIO0 MOJEIIMPOBAHMS C TIOMOILBIO U (-
(bepeHIaTbHBIX YPaBHEHUI;

11) ymeHue onepupoBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE
quciIa, MOJIYJb U a@pTYMEHT KOMIUIEKCHOTO YncIa, popMa 3alucy KOMIUIEKCHBIX Yucel (TeoMeT-
puyeckasi, TPUTOHOMETpUYecKass M airedpanyeckas); yMeThb MPOM3BOAUTH apH(pMETHUECKHe
JENCTBUS C KOMILJIEKCHBIMU YHMCJIAMU; IPUBOJUTH IPUMEPHI HCIIOIb30BaHHSI KOMIIJIEKCHBIX YH-
cel;

12) ymenue cBOOOJHO ONEpPUPOBATH MOHATHAMU: CpeqHee apudmeTHueckoe, MenuaHa,
HauOoJbIllee U HAUMEHbIIee 3HaYeHUs, pa3Max, AUCIEPCHs], CTAaHIapTHOE OTKIOHEHUE I OIH-
CaHMs YMCIIOBBIX JIaHHBIX; YMEHHME UCCIIEI0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPHU-
MEHEHHEM IpaUyecKuX METOJOB U 3JEKTPOHHBIX CPE/ICTB; TpauueCcK UCCIIE0BATh COBMECT-
HbI€ HAOJIIOIEHUS ¢ TOMOIIBIO AUarpaMM pacceuBaHMs U JIMHEHHON perpeccuy;



13) ymeHHue HaXOAUTh BEPOSITHOCTU COOBITHI C MCIOJIB30BAHUEM TPapHUUECKUX METOIOB;
OPUMEHATh Ul pelIeHus 3a1ad (OpMyJIbl CIOKEHUS U YMHOXKEHHsI BEPOATHOCTEH, (opmyiy
NOJTHOM BeposiTHOCTH, (opmyiny bepHymnu, komOuHaTOpHBIE (DAaKThl U (HOPMYIIBI; OIICHUBATH
BEPOSITHOCTH pEalIbHBIX COOBITMH; yMEHHE OINEpPUpPOBAaTh INOHATHAMM: ClIydaiHas BeJINYMHA,
pacrpesieneHle BEpPOsITHOCTEH, MaTeMaTH4eCKOe OXKHUJAaHHUE, TUCIEPCUs U CTaHJapTHOE OTKIIO-
HEHME CIy4alHOM BeJIMYMHBI, (YHKUUHU pACHpeleseHUs] U IUIOTHOCTH PaBHOMEPHOIo, MOKa3a-
TEJILHOTO M HOPMAJIBHOTO paclpe/ieieHuii; yMEHHE HCIIONb30BaTh CBOICTBAa M3YyYEHHBIX pac-
npefeneHuil A peleHusl 3ajad; 3HAKOMCTBO C HMOHATUSMM: 3aKOH OOJIBIIUX YMCEN, METOJbI
BBIOOPOYHBIX MCCIIE0OBAaHUH; YMEHHE IPUBOAUTE PUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSIX;

14) ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMH: TOUKA, MpsAMasi, TUIOCKOCTh, MPOCTPaH-
CTBO, OTPE30K, JIy4, IUIOCKUH yroJj, ABYIpaHHBIN yroi, TPEXTPaHHBIM Yyroi, mnepecekarouecs,
NapauleJIbHbIE U CKPEIIMBAIOIINECS MPSAMBIE, APALIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH, yroia MeXJly IPSMBIMHU, YTOJI MEXAY IPSIMOM U IJIOCKOCTBIO, YIOJI MEXIY IJIOC-
KOCTSIMHU; YMEHHE UCIOJIb30BaTh IIPU PELLIEHUU 3a]1a4 U3y4YEHHbIE (DAaKThl U TEOPEMBI IIJIAHUMET-
pHM; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MHUPE; YMEHUE ONEePUPOBAThH MOHS-
TUSMU: MHOTOIPAHHUK, CEYEHHE MHOIOI'PAaHHUKA, MPAaBUIbHBIH MHOTOIPAaHHUK, [IpU3Ma, Upa-
MHa, GUrypa v noBepXHOCTb BpallleHUs, LWIMHAP, KOHYC, Map, chepa, pa3BepTKa MOBEPXHO-
CTH, C€YEHUsS KOHyCa M LIMIMHJpPA, NapajlIelIbHble OCH MM OCHOBAaHUIO, CEYEHME 1Iapa, IIOC-
KOCTb, Kacarollascsi cgepsl, LWINHAPA, KOHYCA; YMEHUE CTPOUTb CEYEHHE MHOIOrpaHHMKA,
n300paxkaTb MHOTOTPAHHUKH, (UIYpbl U TIOBEPXHOCTU BpAIlIEHUS, UX CEUEHUsS, B TOM YHCIIE C
IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE PUMEHSATh CBOMCTBA Fr€OMETPUUECKUX (Uryp, camo-
CTOSAITENILHO (POPMYITUPOBATh ONpPEICICHHUS M3Y4aeMbIX (UTYp, BBIABUTATh TUIOTE3BI O CBOIi-
CTBax M MPHU3HAKAX T€OMETPUUYECKHX (PUryp, 0OOOCHOBBIBATh WIIM ONPOBEPraTh UX; YMEHUE MPO-
BOJIUTH KIacCUPUKAIMIO GUTYp TIO PA3IUYHBIM IPU3HAKAM, BBITOJIHATH HEOOXOIUMBIE JOTOJI-
HUTEJIbHbIE IOCTPOCHUS;

15) ymeHue cBOOOJHO OnEpUpOBaTh MOHATUSAMU: IJIOAAb PUTYpPBI, 00bEM QUTYpBI, BEIH-
YYHA YIJIA, PACCTOSIHUE OT TOYKHM /10 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMHU, PACCTOSIHHUE
MEXly MJIOCKOCTSMH, IUIOMIAAb C(eEpbl, MIIONAAb MOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCA,
WINHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajliesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYCa, Il1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00beMOB MOJA00HBIX PUTYD;

16) ymeHue cBOOOAHO ONEPHPOBATH TMOHATUSAMU: JBHKEHHUE, MapajUlebHBIA HEpeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIPeoOpa3oBaHue MoAo0us, Mogo0HbIe
(burypsl; yMeHue pacrio3HaBaTh PaBHbIE U 110100HBIE (UTYpHI, B TOM YHCJIE B IPUPOE, UCKYC-
CTBC, ApXUTCKTYPC, YMCHUC HCIIOJIb30BATh I'COMCTPUYCCKHUEC OTHOLICHUA, HAXOAUTH I'COMETPHU-
YyeCcKHe BEeMYMHBI (JUIMHA, YroJl, MJolaas, 00beM) MpU pelleHUH 3a7ad U3 JPYTruxX y4eOHBIX
npeaMEToOB U U3 peaHBHOﬁ KHU3HU,

17) ymenue cBOOOJHO OMEPUPOBATH MOHATHAMU: HPSIMOYTOJIbHAS CHCTEMa KOOpPJWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BE/IEHHE, BEKTOPHOE MPOU3BEJICHHE,
YTOJ MEXKJy BEKTOPaMH; YMEHUE HUCIIOIb30BATh BEKTOPHBIN W KOOPAWHATHBIM METOA IS pellle-
HUSl TEOMETPUYECKUX 3a/a4 M 3a/a4 JPYTUX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHAMU:
Matpuia 2 x 2 u 3 X 3, OnpeAennTeas MaTPUIbl, FEOMETPUYECKUM CMBICI ONPEIECITUTENS;

18) YMCHHUE MOJCINPOBATHL PCAJIBHBIC CUTYyallUN Ha A3BIKC MAaTCMATUKH, COCTABJISATH BbIpa-
KCHUA, YpaBHCHHA, HCPABCHCTBA N UX CHCTCEMBI IO YCJIOBHUIO 3aaa4u, MCCICAOBATH ITOCTPOCH-
HBIC MOJICJIM C HUCIIOJIb30BAHUCM allliapara anre6pLI, HHTCPpHIPECTUPOBATDH HOJIy‘ICHHBIfI pe3yiib-
TaT, CTPOUTH MATEMATHYCCKUC MOJCIN C IMOMOIIBIO Tr€OMCTPHUICCKUX MOHATUHA U BCJIIMYHUH, pC-
IaTh CBA3AHHBIC C HUMH MPAKTHYCCKUC 3a/la4r; COCTABIIATH BEPOATHOCTHYIO MOJCIb U UHTEP-



IIPETUPOBATH IIOJIYYEHHBIM pe3yibTaT; pellaTh NPUKIaJAHbIC 3a]a4d CPEJCTBAMHU MaTeMaTH4e-
CKOT'0 aHAJIN3a, B TOM YHUCJIE COLIMATbHO-?)KOHOMHUYECKOI0 U (PU3MUECKOro XapaKTepa;

19) ymeHue BRIOMPATH TTOIXOSAIIAI METO TSl PEIICHUS 3a/[a4H; TOHUMAHUE 3HAYNMOCTH
MaTeMaTUKU B U3yYEHUU MPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUIA; YMEHHE Paco-
3HaBaTh MPOSBIICHHE 3aKOHOB MATEMATHKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MaTeMa-
THUYECKUX OTKPBITUHA POCCUHUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH.

2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. O6beM yueOHOI TUCIUNIUHBI H BH/IBI Y4eOHOI padoThl

Bun yaeOHOM paboThI Obrem uacos,
2024r 1.

MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 164
O06s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) 156

B TOM YHUCJIC:

JIEKITHI 78
MIPAKTUYECKHE 3aHITHSI 78
Kontpons 8
[TpomesxyTouHas arrectanus B GOpMe 9K3aMEHA, 3a4ema -




2.2. TemaTuyeckuii mJIaH u cojaep:xkanue gucuunanusl CO0.02.01 Mamemamuka

HaumenoBanmue pa3- | Coaep:xanue yueOHOro MaTepuaJa, JadopaTopHbie M NPAKTHYECKHE 3aHATHS, caMocTos- | O0beMm yacoB | YpoBeHb
J€JI0B U TeM TeJbHasA padoTa o0ydyaomuxcs, KypcoBasi padora (mpoeKr) 2024 r.n OCBOCHUS
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
Martematuka B Hayke, TEXHUKE, SKOHOMHKE, HH(OPMALMOHHBIX TEXHOJOTUSIX U MPAKTHUECKOMN 2
nesTenbHOCTH. Llenn W 3aja4um M3ydeHuss MaTeMaTHKU B YUYPEXKJIECHUSX CPEeIHEro mnpogdeccuo- 1
HaJILHOTO 00pa30BaHUsl.
Paznen 1. Anreopa 22
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 6
Pasurune nousitusi | Ilesnble u panroHanbHbIe yncia. JlefictBurensable yncia. KoMiuiekcusie yncna. [IpubiamkeHHbie 6 93
0 YucJie BBIUMCIICHMUSL. ,
Tema 1.2. Coaep:xanue yueOHOTo MaTepHaJia 16
Kopuu, crenenu | Kopuu u crenenu. KopHu HaTypaubHOW CTENEHW M3 uWciaa M UX cBoictBa. CTeneHu c 16
JIOl"apI/lfbel pauoOHAJIIBHBIMHA IIOKA3aTCISIMHU, HX cBoricrBa. CTelneHu C MEWCTBUTEILHLIMHU ITOKA3aTEISIMU.
Jlorapudm. Jlorapudm yucna. Jlecaruanple U HaTypaidbHbIe Jorapudmel. [IpaBuna aeiicTBuii ¢ 123
norapudmamu. [Ipeobpa3oBanue  anreOpamyeckux  BbIpakeHuil.  [IpeoOpazoBanue =
pallMOHATIBHBIX, HUPPALMOHAJIBHBIX  CTEMEHHBIX, IOKA3aTeNbHBIX U  JIOrapu(pMHUUYECKHX
BBIPaXKEHUH.
Pa3nes 2. OCHOBbI TPUTOHOMETPHH 22
Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 4
OcHoBHbIE OHATHA | Pannannas Mepa yriia. Bpamarensnoe asmwkenne. CuRyc, KocuHyc. TaHTeHC U KOTaHTeHC. 4 2
Tema 2.2. Copep:xanue y4eOHOro MaTepHaIa 6
OcHoBHbI€e TPUTO- | DopmyIisl puBeneHus. Dopmysibl criokeHus. @opMyIibl yiaBoeHus . DOPMYIIBI TIOJIOBUHHOTO YIIa. 6
HOMETPHYECKHE 12
TOK/AECTBA.
Tema 2.3. IIpeoopa- | Conep:xanue yueOHOro Marepuaja 6
30BaHuUs npocreii- | [peoGpaszoBaHre CyMMbI TPHTOHOMETPUYECKUX (DYHKIMH B TPOHM3BEICHUE M MPOU3BEICHUS B 6
IIUX TPUTOHOMET- | cymMMYy. BripaxkeHre TpUroHOMEeTpHUUeCKUX (QYHKIMI yepe3 TAHTE€HC MOJIOBUHHOTO apryMEHTa. 2,3

pUYeCcKHUX BbIpaKe-
HUH.




Tema 2.4. Tpurono-

Conep:kanue y4eOHOT0 MaTepHuaJia

MeTpu4ecKue ypaB- | [Ipocreiiine TPUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA 6
HEHUs ¥ HepaBeH- 2
CTBA.
Pa3nen 3. ®DyHKuMHU, UX CBOHCTBA ¥ rpaduKu 10
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 2
@®yukuud. CBoii- | Oynkiuu. O6IaCTh ONPENENeHHs W MHOKECTBO 3HAYEHWM; rpapuk (YHKIUH, MOCTPOEHHE 2
crBa pynkuud. O0- | rpaukoB GyHKIMH, 3aJaHHBIX Pa3IMYHBIMU criocoO0amu. CBOMCTBa (QYHKIMH: MOHOTOHHOCTB,
paTHbie PYHKUMH. | Y€THOCTh, HEYETHOCTH, OIPAHHUYCHHOCTH, MEPUOIUYHOCTb. [IPOMEKYTKH BO3pACTAHUS U
yObIBaHUs, HauOoOIblllee W HaMMEHbIIee 3HAYEHHUs, TOYKU OIKCTpeMyma. ['paduyeckas 1
uHTepnpeTanus. [IpuMepsl QYHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEANBHBIX MPOLIECCaX M SIBICHUSX.
Oo6patupie  Qynkuuu. ['padux oOpatHoit ¢yHkuH. ApudmMerndeckue oOInepanuu Hal
bynkumsamu. CrioskHast QyHKIHS (KOMIO3HIINS).
Tema 3.2. Coaep:xanue yueOHOTr0o MaTepHaJia 8
Crenennnle, moka- | Crenennas (Gynkuus, eé cBoiictBa u rpaduk. [TokazaTtensHas QyHKIUS, €€ CBOMCTBA U IpaduK. 8
3aTe/ibHbIE, JIOTa- | Jlorapupmuueckass ¢yHknms, e€ cBoiicTBa M rpaduk. TpuroHomerpudeckne (YHKIHH, WX
pupmuveckne u cBoiictBa u rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMHM, UX CBOMCTBA M TpaduKu.
Tpuronomerpu4e- | IIpeo6pazosanue rpadukos. IlapannenpHblii nepeHoc
ckue pynknun. O0- 1,2,3
paTHbIe TPUTOHO-
MeTpu4yecKue QyHK-
10101
Pa3nes 4. YpaBHeHuUs1 M HEPABEHCTBA 14
Tema 4.1. Copepxanue yueOHOIro MaTepuasa 6
YpaBHenus u cu- PanyonanbHble M MppallMOHAIbHBIE YpPAaBHEHUSA. PaBHOCHMIIBHOCTh ypaBHEHHUH, HEPABEHCTB, CH- 6
cTeMbl ypaBHeHUH | crem. [lokasarenbHble U JOrapu(GMUIECKHE YPABHEHUS H CUCTEMBI. TPUTOHOMETPUYECKUE YpaB- 2
HEHUSI.
Tema 4.2. HepaBsen- | Coaep:kanue yueOHOro Mmarepuajia 6
CTBa
PannonanbHble M MppanMoOHaIbHBIE HepaBeHCTBA. OCHOBHbBIE IpHeMbl MX pemieHus. llokasza- 6
TEJbHBIE U TPUTOHOMETPUUECKHE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS. 2,3
Tema 4.3. Ucnnosib- | Conep:xaHue yueOHOro Marepuasa 2




30BaHMe cBOiicTB M | Meton uHTepBanoB. M300paxkeHrne Ha KOOPIAUHATHON TJIOCKOCTH MHOKECTBA PEIICHUN ypaBHE- 2
rpadpukoB GpyHKUMA | HUI U HEPABEHCTB C IBYMsI [ICPEMEHHBIMU U UX CUCTEM. 2
NpH pellleHnH ypaB-
HEHUIl 1 HEPABEHCTB
Pa3nes 5. Hayasia MaTeMaTH4ecKOro aHajm3a 32
Tema 5.1. Ilocaeno- | Conepkanue yueOHOTo MaTepuaia 8
BaTEJIbHOCTH Crioco0bl 3a1aHusl U CBOMCTBA YUCIIOBBIX IocieaoBarenbuoctei. [lonstue o npezaene nocieno- 8
BarenbHOCTU. CylllecTBOBaHUE TMpejielia MOHOTOHHOM OrpaHMYEHHOW MOCIeI0BaTeIbHOCTH. 23
CymmupoBaHue 1nocienoBaTeslbHOCTEN. beckoHeuHO yObIBarolas reoMeTpuyecKasi Iporpeccus ’
U ee cymma.
Tema 5.2. IIpoun3- | Coaepkanue y4eOHOro MaTepuajia 12
BOJHAasA [TonsiTHe 0 Mpou3BOAHON (PYHKIMH, €€ TeOMETPUIECKUN U (PU3UIECKUI CMBICT. YpaBHEHHUE Ka- 12
catenbHOll K Tpaduky ¢yHkiumu. [Ipous3BoIHBIE CYMMBI, pa3HOCTH, MPOU3BENEHUS, YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX 3JIeMEHTAPHBIX (hyHKIMH. [Ipon3BoHbIe 00paTHON (PYHKIIMK U KOMITO-
sunuu GyHkun. [IpumMeHenre npou3BoJHON K MCCIEA0BaHUI0 QYHKIUN U MOCTPOCHUIO rpadu- 2,3
KoB. IIpuMepsl UCHOIB30BaHUS MPOU3BOJHON I HAXOXACHUS HAWIY4YILEro pelieHus B MpU-
KJIAJHBIX 3a/1a4aX. Bropas mpousBogHas, e€ reomeTpuyeckuil U gusndeckuii cmpici. Haxoxme-
HHUE CKOPOCTH JIsl MPOIIeCcca, 3aaHHOT0 (hopMyIioii u rpadguxom.
Tema 5.3. IlepBoo6- | Conepkanue yueOHOro MmaTepuajia 12
pasHasi [TepBooOpaznas u uHTerpan. IIpumMeHeHue onpeneneHHoro HHTerpana s HaX0XKISHHs TUI0Ia- 12 2,3
H MHTErpaJ U KpuBoJuHeHON Tpanenuu. ®opmyna Heiorona-Jleitonuna. Ilpumepsl npuMeHeHUs MHTe-
rpana B QU3UKE U TEOMETPUHU.
Paznes 6. 'eomerpus 36
Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia 8
Koopaunarel u BeK- | [IpsmoyronbHas (IeKkapToBa) CHCTEMa KOOPIMHAT B IPOCTpaHCcTBe. POpMyJia pacCTOSHUS MEKLY 8
TOPBI JIBYMsI TOUKaMH. YpaBHEHHUS cepbl, MIOCKOCTH U mpsiMoii. BekTopsl. Moayss BekTopa. PaBen-
CTBO BEKTOpOB. CIlI0)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yucio. PasnokeHne BekTopa mo 123
HaIpaBJICHUSAM. YTOJI MEXIy AByMs BekTopaMmu. [Ipoeknus Bekropa Ha ock. KoopanHaTel BEKTO- "
pa. CkaisipHOe Mpou3BeeHHEe BEKTOpoB. Vcnonb30BaHue KOOPAWHAT U BEKTOPOB MPH pPELICHUN
MaTeMaTUYECKUX M MPHUKIAIHBIX 3a/ad.
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia 10




IIpsimble 1 MJI0CKO-
CTH B IPOCTPAHCTBE

B3auMHoOe pacnosioxkeHue JByX NpsMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpSAMON U IJIOCKO-
cru. [TapamienbHOCTE IOCKOCTEH. [leprneHIUKyYIApHOCTh MPSAMON U IIOCKOCTH. llepnenauky-
JIAp Y HaKJIOHHAsA. YTOJI MEXAY MPSAMOU M TUIOCKOCTBIO. JIByrpaHHbI yroii. Yron Mexay Iioc-
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kocTsamu. lleprnenaukynspHOCTh IBYX IIockocTed. I'eomerpuueckue mnpeoOpa3oBaHus Mpo- 123
CTPaHCTBA: apaJUICIbHBIN IEPEHOC, CUMMETPHUS OTHOCHTEIBHO II0CKOCTH. [lapamensHoe mpo-
extupoBanue. [lnomans oproroHanbHOM mpoekimu. M300pakeHre npocTpaHCTBEHHBIX (Guryp.
Tema 6.3. Muoro- | Coaep:xanue y4eOHOro Mmarepuaja 6
I'PaHHUKH Bepmunsl, pebpa, rpann MHOTOTpaHHHMKA. PasBepTka. MHOrorpaHHbie yriibl. Belmykiibie MHOTO- 6
rpanHukd. Teopema Oitnepa. IIpusma. [Ipsimas u HaxionHas npusma. [lpaBuneHas npusma. Ila-
pamenenunen. Kyo6. 2
[Tupamuna. [IpaBuibHas nupamuaa. Ycedennad nupamuaa. Terpasap. Cummerpuu B KyOe, B na-
pajuienenumese, B mpusme U nupamuje. CeueHus Kyoa, npu3msl U nupamuasl. [Ipencrasnenue o
MPaBUJILHBIX MHOTOTPaHHUKAX (TETpasp, Ky0, OKTa’p, JOJACKAdIP U UKOCAIIP).
Tema 6.4. Coaep:xxanue yue0HOro MaTepHaJia 6
Tena u moBepxHOCTH [Hunuaap u xkoHyc. YcedeHHbIH koHyc. OCHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTh, 00pazyo- 6
BpalleHHs miasi, pazBeprka. OceBble CEUEHHUs U CeueHUs napasuienabHble ocHoBaHuto. lllap u cdepa, ux ce- 2
yeHus. KacarenbHas mi1ockocTs K chepe.
Tema 6.5. Coaep:xanue yueOHOTro MaTepHaJia 6
N3mepenus B reo- | O6bem U ero usmepenue. Murerpansaas Gopmyna odbema. Popmyiisl 00beMa KyOa, MpsAMo- 6
MCTpUHU YrOJIBHOTO Tapajulesenunena, Npu3Mbl, HUIHMHApa. PopMmynbl o0beMa NUpaMuia M KOHYcCA. 23
@®opMmynbl IUIOMIAM TOBEPXHOCTEH LMIMHApPA U KOHyca. PopMyibl 00beMa mapa M IUIOIIaau ’
cdepsl. [logobue Tesn. OTHOMIEHUS MI0UIA /e MTOBEPXHOCTEH M 00bEMOB MOJOOHBIX TEJI.
Pazgea 7. KomOuHaTopuka, CTaTHCTUKA M TEOPUS BEPOSITHOCTEI 18
Tema 7.1. Conep:xanue yueOHOTro MaTepuaJia 6
JyieMeHTbI KOMOM- | OCHOBHBIE TIOHATHsS KOMOMHATOPUKH. 3aJauyd Ha MOJCYET YKMCla Pa3sMEIICHHH, EPECTaHOBOK, 6
HATOPUKH couetanuil. Pemenue 3agau Ha nepedop BapuantoB. @opmyna 6unoma Herotona. CoiicTBa 6u- 1,2
HOMUHAJIBHBIX K03¢ durento. Tpeyroapauk [lackas.
Tema 7.2. Copnepxxanue y4eOHOIro MaTepuaJa 6
DJIeMEHTBI TEOPHH Co0bITHE, BEPOATHOCTH COOBITHUS, CIOXKEHHE U YMHOXKEeHHE BeposiTHocTel. [loHsTHe 0 He3aBuU- 6
BEPOSITHOCTEN CUMOCTH cOOBITHH. J[MCKpeTHas ciydaiiHas BeTUYMHA, 3aKOH ee pacrpeneneHus. YnucioBele xa- 1,2
PaKTEpPUCTUKU TUCKPETHOM ciryyaiiHOM BenuuuHbI. [loHsATHE 0 3aKOHE OOIBIINX YUCEIL.
Tema 7.3. Conep:xaHue yueOHOIro MaTepHaJia 6




JJIeMeHThLI MaTeMa-

[IpencraBnenue qaHHBIX (TaOIHUIBI, TUArPAMMBI, TpadUKHN), TeHEPAIbHAsT COBOKYITHOCTH, BEIOOD- 6
THYECKOIi cTaTH- | Ka, cpenHee apudmerndeckoe, menuana. [Tonarue o 3agayax MaTeMaTHUECKOW CTaTUCTHKH. Pe- 2,3
CTHKH HICHHE MTPAKTUYECKHX 3aJ1a4 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.
KoHTpo.b 8
Bcero 164
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3. YCJIOBUSA PEAJIM3ALIIMU JUCIIUAITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo

Kabuner maremaruku; yyeOnas aynutopust Ne 71 mis npoBeneHUs: yueOHbBIX 3aHSATHH, BBI-
MIOJIHEHUSI KYPCOBOTO MpoekTa (padoThl), B TOM YHUCIIE€ IPYNIOBBIX U MHAUBHAYaAJbHBIX KOH-
CyJbTalUi, TEKYIIET0 KOHTPOJS W MPOMEXKYTOUHOH aTTeCTalllM, OCHAICHHAs CIIeHUAIN3H-
poBaHHOHN MebenbIio (pabouee MECTO MPenoiaBaTes, CTOJbI, CTYJbs, AyJUTOPHAS I0CKA).

TexHuueckue cpeacTBa OOy4eHUs: y4eOHO-HArIsIHbIe MOCOOHs, 00eCIeunBaronfe TeMa-
TUYECKUE WITIOCTPALIUU, COOTBETCTBYIOILIUE pabOYUM y4EOHBIM MpOorpaMmam - TaOJIUIbI.

VYuebnas aymutopus Ne 73 nist mpoBefeHHs y4eOHBIX 3aHSTHM, BBIIOJIHEHUS KYpPCOBOTO
npoekta (paboThl), TPYNIOBBIX U HHIWBUIYaJIbHBIX KOHCYJIbTAIMM, TEKYHIEr0 KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTalliu, OCHAIIEHHAs CHEIMATN3UPOBAHHON Mebenbio (pabodyee MecTo
MpernojaBaTesis, CTOJNbl, CTYJNbs, ayAUTOPHAs JOCKA).

Texuuueckue cpenctBa oOyueHHs: HaOOp JEMOHCTPAIIMOHHOTO 00OpyHOBaHHS (TEJICBU-
30p), yueOHO-HarJsAHbIE TOCOOMS 00ECIeUurBaOIINe TEMAaTHUECKUE WILTIOCTPAIH, COOTBET-
CTBYIOIIME PA00OYNM ydeOHBIM IIPOrpaMMam - TaOJIUIIBI

VYueOnas ayautopust Ne 74 s npoBeneHUs yueOHBIX 3aHSATHH, BHIMOIHEHUS KypCOBOTO
npoekTa (padoThl), B TOM YHCIIE TPYNIIOBBIX U WHAWBHIYaIbHBIX KOHCYJIbTAIUI, TEKYIETO KOH-
TPOJSl U IPOMEXKYTOUHOW aTTeCTalllu, OCHAILEHHAs CIIELHaIN3upOBaHHON Mebenbio (pabouee
MECTO MPEToAaBaTesi, CTONbI, CTYJbs, ayAUTOPHAs JOCKA, MOMKA).

Texnudeckue cpeicTBa 00yueHHUs: HAOOP JEMOHCTPALIMOHHOTO O0OpyAOBaHHS (ayauo
CUCTEeMa, MPOEKUHUOHHBIA 3KpaH, MPOEKTOP, MEPCOHATbHBIA KOMIIBIOTEP), yueOHO-HATIsTHbIC
nocobus obecrneynBaroye TeMaTHUYeCKUe HILTIOCTPAlli, COOTBETCTBYIOIIHE pabounM ydeo-
HBIM TIPOTpaMMaM - Tajepesi IOPTPETOB (PU3UKOB, My3el (hU3NUECKHX MPUOOPOB, BUPTYyAIbHAS
nabopaTopust PU3MUKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot
16.03.2010 OO0 «tOxnas Codreepnas kommanus»; Office Standard 2013 Jlunensus Ne
64009631 ot 28.08.2014 OPEN 94014224Z7ZE1608 ot Microsoft Volume Licensing Service
Center; Adobe acrobat reader CB0O0IHO pacnpocTpaHseMOe MPOIPHETAPHOE MPOrPAMMHOE
obecneuenue; Google Chrome CBobonHo pacnpocTtpansemoe [10, nunensus freeware; Unreal
Commander CBoO6oanHo pactipoctpansiemoe 10, nunensus freeware; Zoom Tapud bazosbrit
CBo6oano pacmpoctpansemoe [10, MTC Jlunk tapud Free CBob6oaH0 pacnpocTtpansemoe [10,
SAunnexc Tenemoct CBo6oaHO pacnpoctpansemoe I10 ; Yandex Browser CBoOoaHO pactnipo-
crpansiemoe [10, Inc; Skype CBoO0HO pacmpocTpaHseMoe MPOprUeTapHOe MPOrPaMMHOE
obecnieuenue; Dr.Web Jlorosop Ne PI’A02040026 ot «05» ®eBpanst 2026 r. . mexny PI'BOY
BO «/lonckoit TAY» u OO0 «KOMITAHUSA I'DOHIAJIb®»; 7-zip CBoOOIHO pacpocTpaHse-
moe I10, GNU Lesser General Public License; Yandex Browser CBo60iHO pacnpocTpaHsIeMoe
I10

3.2. UndopmanuonHoe odecriedenne 00yueHust

K Hcnons3yer-
OJIMYECTBO IK3EMILIIS-
Ne Csl IIPU U3Y-
i OcHOBHbIE HCTOYHUKH poB B Oubnuoreke / deHHH pasie-
ccpuika Ha ObC
JIOB
1 | llIumaues, B. C. Hauana BbICIIeii MATEMaTHKH : https://e.lanbook.com/ 1-7
yueOHoe nocobue s CI1O / B. C. llunayes. — 4-¢ book/480686
u3 ., crep. — Cankr-IlerepOypr : Jlanp, 2025. —
384 c. — ISBN 978-5-507-53260-5. — Texkcr : anek-
TPOHHBIH // JIaHb : 37eKTpOHHO-0MOIMOTeYHas CH-
crema. — URL: https://e.lanbook.com/book/480686
— PexuM gocTymna: uisi aBTOpHU3. MOJIb30BATEICH.
2 | Bynaeik, I'. M. CO0opHHK 33/1a4 ¥ YIPAXKHEHUH 110 URL: 1-7
BbIcuIel Matematuke / I'. M. Bynasik. — 2-€ w3, https://e.lanbook.com/
crep. — Cankr-IletepOypr : Jlans, 2023. — 332 c. book/321182



https://e.lanbook.com/book/321182
https://e.lanbook.com/book/321182
https://e.lanbook.com/book/321182

— ISBN 978-5-507-46820-1. — TekcT : 271eKTpOH-

HBI // JIaHb : 31eKTPOHHO-OMONINOTEYHAs CUCTEMA.

— URL.: https://e.lanbook.com/book/321182. — Pe-
KMM JIOCTYHA: JUIsl aBTOPU3. TOJIb30BATEIIEH.

3 | Mepamsik, A. I'. Matemaruka. AnreOpa v Hadajia Ma-
TemMaTuueckoro aHanusa: 10-i kiacc: yriyOonéHHbIl
ypoBeHb : yueOHuk / A. I'. Mepansk, /. A. Homu-
posckuii, B. M. TlonsikoB. — 8-e u3., ctep. —
Mockaa : [IpocBemenue, 2024. — 476 ¢. — ISBN
978-5-09-112257-2. — Tekcrt : anekTpoHHblii // JlaHb
: 9JIEKTPOHHO-O0MOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/437387— Pexwum mocry-
a: JJis aBTOPU3. OJIb30BaTeIeH.

https://e.lanbook.com/
book/437387

4 | Mepansk, A. I'. Marematuka. AnreOpa u Hayasna ma-
TeMaTH4eCcKoro aHanusa : 11-i kimacc : yrimyOnéHHBIHI
ypoBeHb : yueOnuk / A. I'. Mep3aisk, /. A. Homu-
posckuii, B. M. [lonskoB. — 7-¢ u3x., crep. —
Mockaa : [Ipocsemienue, 2024. — 412 c. — ISBN
978-5-09-112258-9. — TekcT : anmeKkTpoHHbIH // JIaHb
: DIICKTPOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/437390— Pexum mocty-
1a: JJis aBTOPU3. OJIb30BaTENIEH.

https://e.lanbook.com/
book/437390

Hcnonb3yer-
KonmuectBo 3x3eMIuis-

Ne Csl IIPU U3Y-

JlonoJIHUTeJIbHbIE HCTOYHUKH pOB B OubnuoTeke /
m\t YEHUU pasje-
ccbiika Ha ObC
JIOB
1 | ®ununenxko, O. B. Maremaruka : yae6HOE mocobue / 1-7

O. B. ®ummnenko. — Munck : PUIIO, 2019. — 269 c.
: WL, Tabm., rpad. — Pexxum noctymna: mo nmoamucke. —

https://biblioclub.ru/in

URL:

dex.php?page=hook&

https://biblioclub.ru/index.php?page=hook&id=6000
94. — bubnuorp. B kH. — ISBN 978-985-503-932-8. —

TeKCT : ANEeKTPOHHBIN.

1d=600094

Hepeqeﬂb I/IH(l)OpMaIII/IOHHI)IX ClIpaBOYHBIX CUCTEM

HaumeHoBaHue pecypca

Pexxum gocryna

— @epepanbHbll  LEHTP HHGOPMAIIMOHHO-00PA30BATEIbHBIX PECYPCOB
(PLIMOP)

http://fcior.edu.ru

— Enunas KoJuieKius I_[I/I(I)pOBBIX 06paSOBaTeJ'IBHLIX peCypCcoB

http://school -
collection.edu.ru/

— CIIpaBOYHUK 00pa3oBaTesbHBIX pecypcoB «lloptan uugppoBoro obpasoa-
HUSD

http://digital-
edu.ru/

— Enunoe okHO mocTymna k oOpazoBaTenbHBIM pecypcam Poccuiickoit dene-
panuu

http://window.edu
ru/

— [Moptan CBOOOAHOTO MPOTPAMMHOTO 00ECTICUCHHS

http://freeschool.a
Itlinux.ru/

— Y4eOHUKHN U TTIOCOOUA 110 MaTEMAaTHUKE

http://heap.altlinu
x.org/issues/textb
ooks/

KoMIIeKT JIMIIeH3UOHHOT0 U CBOGOTHO PACIIPOCTPAHSIEMOr0 MPOrPaMMHOT0 00ecreYeHust
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https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094

IlepeyeHb JULEH3MOHHOTO MPOTPAMMHOIO o0ecneYeHnst

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO «tOsxHas
CodreepHas komnanus»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014 OPEN 940142247ZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBOOOIHO pacmpoCTpaHsAEMOE MPONPUETAPHOE
nporpammuoe obecreuenue; Google Chrome CpobGomno pacnpoctpansemoe I10, munensust freeware; Unreal
Commander CBoboano pacnpoctpansemoe [10, munensus freeware; Zoom Tapud Bazosrit CBoOoHO pacnpocTpa-
asemoe I10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHsieMoe IpOIpHETapHOE MIPOTPaMMHOE
obecneuerne; Dr.Web JloroBop Ne PT'’A 12130035 ot 13.12.2022 1. mexxny @TBOY BO «/lonckoit TAY» 1 OO0
«KOMITAHUSI TOHIOAJIbD»; 7-zip CoboxHo pacmpoctpansiemoe 110, GNU Lesser General Public License; Yan-

dex Browser CoGomHo pacrpoctpansemoe 10

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHU:
YYEBHOU JUCTIIUITJIMHBbI

KonTponb u oLeHka pe3ylbTaTOB OCBOEHUS Y4E€OHOW TUCIUIUIMHBI OCYLIECTBIISICTCS
npenojaBaTesieM B IMpoliecce MPOBEACHHs MPAaKTHUYECKUX 3aHATUN U J1abopaTOpHBIX padoT, a
TaK>Ke BBIMOJTHEHUSI 00YHIarOIIMMUCS WHIUBUIYAIBHBIX TPOCKTOB.

PesyabTaThl 00yueHus
(ocBOEHHbIE YMEHHS1, YCBOCHHbIE 3HAHMA)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTAaTOB 00yUeHUs

B pe3ynbrare 00ydeHus: 00y4aromuiicst JOHKEH:

3HATh.

c(hOpMUPOBAHHOCTH MPEACTABICHUI O METOJaX J0-
Ka3aTeNbCTB, AITOPUTMOB PELICHUS 3a7a4; YMEHUH
dbopMyIUpOBaTh ONpEICICHUS, aKCUOMBI U TEOpe-
Mbl, HNPUMCHATHL HX, IMMPOBOAWUTHL AOKA3aTCIbHBLIC
paccyXJIeHHUs B XOJIe PElICHUs 3a/1a4

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM paboTsl. [ToaroToBka u 3a-
muTa pepepata. MaTeMaTudecKuil JUKTAHT.
TectupoBanue

YMETh:

1) yMeHHe onepupoBaTh MOHATUSIMM: ONpeNeIeHHE, aK-
CHOMa, TeopeMa, CIIeJCTBHE, CBOMCTBO, MPU3HAK, JT0Ka-
3aTeNbCTBO, PaBHOCHIBbHBIE (OPMYIHMPOBKH; YMEHHE
¢dbopmynupoBaTh 00paTHOE M MPOTHBONOJIOKHOE YTBEP-
JKICHWE, TMPUBOAWTH NMPUMEPHl M KOHTPIPUMEPHI, HC-
MOJIb30BaTh METO/I MaTeMaTHYeCKON MHIYKIIMH; MPOBO-
JIUThH JOKa3aTeJbHbIE PacCy>KACHUS NP PELICHNH 3a/1ad,
OLICHUBATB JIOTHYECKYIO IPAaBUIIBHOCTh PacCy’KICHUH;

VYerHbii onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM paboTsl. [ToaroToBka u 3a-
umTa pepepara. MareMaTuyeckuil IUKTAHT.
TectupoBanue

2) yMeHHEe ONepupoBaTh MOHATHSIMU: MHOXKECTBO, MOJ-
MHOXXECTBO, OTIEpalliy HaJl MHOXXECTBAaMH; YMEHHE HC-
M0JIb30BaTh TEOPETUKO-MHOXECTBEHHBIM amnmapar s
OMMCaHUs peajbHBIX MPOIECCOB W SBICHUN M NPHU pe-
HICHUH 33/1a4, B TOM 4YHCJIE U3 JIPYTUX Y4EeOHBIX Ipe-
METOB;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
muTa pepepata. MaremMaTUdecKHi JUK-
TaHT. TecTupoBaHue

3) yMmeHHe omepupoBaTh MOHITUSMH: Tpad, CBS3HBIHA
rpad, repeBo, UKL, Tpad Ha MIOCKOCTH; YMEHHUE 3aja-
BaTh M OMHCHIBATh Ipadbl Pa3NUIHBIMU CIIOCOOAMM; UC-
110J1630BaTh rpadpl IpHU pelICHUH 33134,

VYerHbi onpoc. Pemenne 3aga4d. Beimonne-
HUe pacueTHOH paboTsl. [ToaroroBka u 3a-
mura pepepata. MaremaTHYeCKHM K-
TaHT. TectupoBanue

4) ymeHnne cBOOOTHO OTIEPHPOBATh MOHIATHAMHU: COUYETa-
HHE, [IEPECTaHOBKA, YUCIIO COUYETaHMM, YUCIIO IepecTa-
HOBOK; OMHOM HpIOTOHA; yMEeHHE MPUMEHATH KOMOHMHA-
TOpHBIE (DAaKTHI M pacCyKIACHUS JUIsl peLleHUs 3a/1a4;

VYerasliii onpoc. Pemenue 3anad. Beinosne-
HUe pacyeTHO# paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MareMaTUUIECKHI THUK-
TaHT. TectupoBanue

5) ymeHHe onepupoBaTh MOHATHUAMHU: HATypaIbHOE YHC-

VYerasliii onpoc. Pemenue 3anad. Beinosne-
HUe pacyeTHOH paboThl. [ToaroToBka u 3a-
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JI0, TEJIOE YHUCIIO, OCTATOK IO MOJYJII0, PalliOHAIBHOE
YHUCIIO, UPPAIlHOHAIBHOE YHCIIO, MHOYKECTBA HATypallb-
HBIX, IENBIX, PAlMOHAIBHBIX, NEHCTBUTEIHHBIX YHCEIN,
yMCHHE HCIO0JIb30BATh TIPU3HAKU JEJINMOCTH,
HaUMEHBIINK OOIIMH AEIUTEIh U HaWMMEHbIee oOIlee
KpaTHOe, alroput™M EBKIuma mpH pelicHUM 3aaad; 3Ha-
KOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMH
CUUCTICHUSI,

mmTa pedepara. MareMaTUIECKHI TUK-
TaHT. TecTupoBanue

6) ymMeHne cBOOOIHO OTIEPUPOBATH MOHATHUSIMH: CTETIEHb
C IeJIbIM TOKa3aTejeM, KOPeHb HaTypallbHOW CTEICHH,
CTETCHb C PallMOHAJIBHBIM MTOKA3aTeJIEM, CTETICHb C JICH-
CTBHUTENBHBIM (BEIIECTBCHHBIM) TOKa3aTesieM, JIora-
pudM urcia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOIHLHOTO
YHCIIa;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHe pacueTHOM pabotsl. [loaroToBka u 3a-
mura pepepata. MaremMaTHYECKHH THK-
TaHT. TectupoBanue

7) yMeHue onepupoBaTh MOHATHSAMU: TOXKAECTBO, TOXK-
JeCTBEHHOE Mpeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CHUCTeMa YPaBHEHHH M HEPaBEHCTB, PAaBHOCHIBHOCTD
ypaBHCHHﬁ, HEPAaBCHCTB U CUCTEM, pallUOHAJILHBIC, UP-
pauroHaNbHbIE, NOKa3aTeJIbHbIE, CTETEHHbIE, Jorapud-
MHUYECKHE, TPUTOHOMETPHUYECKHE YpaBHEHUS, HEPABEH-
CTBa M CHUCTEMBI; YMEHUE pEIIaTh YpPaBHEHUS, HEPABEH-
CTBa U CUCTEMbI C MMOMOUIBIO PA3JIMYHBIX IIPHUEMOB; pC-
IIaTh YpaBHEHHMS, HEPABEHCTBA M CHCTEMBbI C Iapamer-
pOM; IMMPUMCHATH YPABHCHHA, HCPABCHCTBA, UX CUCTCMBI
JUISL pelIeHus] MaTeMaTH4ecKuX 3aJad M 3a1ad U3 pas-
JUYHBIX 001acTel HAYKH M PEaTbHOM KU3HHU;

VYcrasiii onpoc. Pemenue 3anayd. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
mmTa peepara. MaTeMaTHUCCKUN TUK-
TaHT. TecTupoBaHue

8) ymMeHue cBOOOHO OMEPHPOBATH MOHITHAMU: TpaduK
¢byHKIMKM, oOpaTtHas (QYHKIUS, KOMIO3UIHUS (DYyHKIWH,
nuHeHHas (QYHKIUS, KBajpaTWdHas (QYHKIHs, CTEIeH-
Hasg (YHKIMS C LENbIM MOKa3aTelIeM, TPUTOHOMETpHYe-
ckue (QYHKIUHM, OOpaTHbIE TPUTOHOMETPHUUECKHE (PYHK-
UM, TIOKa3zaTelbHas W Jorapupmuyeckas QyHKIUH,
yYMEHHE CTPOUTH rpauku GYHKIHUH, BHIIOIHATE IPE00-
pa3oBaHus rpadUKOB (YHKITHIA,

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM paboTsl. [ToaroToBka u 3a-
muTa pepepata. MaremMaTUudecKUi JUK-
TaHT. TectupoBanue

YMEHHUE MCIOIb30BaTh Tpaduku GyHKINN A7 H3ydeHUs
MPOIIECCOB M 3aBHCHUMOCTEH NpU pEIIeHWH 3aaad u3
JIpyrux y4yeOHBIX MPEIMETOB U U3 pealbHOM JKHU3HU; BBI-
pakaTh HOpMyITaMH 3aBUCUMOCTH MEX]Y BEIMUNHAMU;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
muTa pepepata. MaremMaTUdecKUi JUK-
TaHT. TecTupoBaHue

yYMEHHE CBOOOJHO ONEpPHPOBATH MOHITUSMH: YETHOCTh
(GYHKUMHM, TEPUOJUYHOCTh (DYHKIHMH, OTPAHUYEHHOCTD
(GYHKLIMH, MOHOTOHHOCTh (DYHKIHUH, IKCTpeMyM (yHK-
MM, HanOoJiblllee M HaUMEHbIee 3HadeHUs (YyHKIUH
Ha TPOMEXYTKE; yMEHHE TIPOBOJUTH HCCIIEIOBAHUE
GyHKIMH;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHo# pabotsl. [loaroroska u 3a-
umTa pepepara. MareMaTHUEeCKH TUK-
TaHT. TecTupoBaHue

YMEHHE HCIOJIb30BaTh CBOicTBAa U rpaduku (HyHKUUI
JUTSL pellieHns YpaBHEHHH, HEPABEHCTB W 3a/1ad C mapa-
METpaMM; H300pa’kaTb Ha KOOPAWHATHOW IIJIOCKOCTH
MHOJKECTBA PEIICHNUI ypaBHEHHI, HEPABEHCTB U UX CH-
CTeM;

VYerHbi onpoc. Pemenne 3aga4d. Beimonxe-
Hue pacueTHOl paboTsl. [loaroroska u 3a-
mura pepepata. MaremaTHYeCKHM K-
TaHT. TectupoBanue

9) ymenue cBOOOIHO OMEPHPOBATH MOHATUSAMU: TOCIE-

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHol pabotsl. [loaroroska u 3a-
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JIOBATENILHOCTh, apu(METHUECKAsT MPOTPECCUs, TEOMET-
pudeckas Imporpeccus, OCCKOHEYHO YOBIBAarOIIasi Ieo-
MeTpUYecKast MPOrPeccusi; YMEHHE 3a1aBaTh MOCIIEI0Ba-
TEIBHOCTH, B TOM YHCIIE C MOMOIILI0 PEKYyPPEHTHBIX

hopmyu;

nuTa pedepara. MareMaTuuecKuil TUKTaHT.
TectupoBanue

10) ymenue omepupoBaTh MOHATHSIMH: HEMPEPHIBHOCTH
¢byHKUMM, acUMOTOTHI rpaduka (YyHKOHMH, TepBas H
BTOpasi MPON3BOAHAsA (QYHKLUUH, TeOMETpUIECKUN 1 (Hu-
3UYECKUH CMBICT TIPOW3BOIHOM, ITepBOOOpa3Has, ormpe-
JICIICHHBIA WHTETpal; YMEHHE HAaXOAUTh AaCHMIITOTHI
rpaduka (QYHKOUH; YMEHHE BBIUMCISATH MPOU3BOIHBIC
CYMMBI, TPOM3BEEHH, YACTHOTO W KOMITO3UINH (HyHK-
Ui, HAXOAWTHb YpaBHEHHWE KacaTelbHOW K Tpaduxy
GbyHKIMH;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHe pacueTHOM paboTsl. [loaroToBka u 3a-
mura pepepara. MaTeMaTH4eCKUN IUKTAHT.
TectupoBanue

YMEHHUE HCIOIb30BaTh POU3BOIHYIO [ UCCIICTOBAHUS
GbyHKUMH, UIS HAaXOXKICHHWS HAWIY4Iero pELIeHUs B
NPUKJIaIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX
n QuU3HYeCcKHX 3aJadax, Uil ONpeeNiCHHs CKOPOCTH M
YCKOpEHUS; HaXOUTh TUIOMIAT U 00heMbI (puUryp ¢ mo-
MOILIbIO MHTErpalia; MPUBOAUTH INPUMEPHl MaTeMaTH4e-
CKOTO MOJICIUPOBAHMS C TMOMOINBIO TU(QepeHInab-
HBIX YPaBHEHUI,;

VYcrasii onpoc. Pemenue 3amayd. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
muTa peepara. MaTeMaTHYECKUMA TUKTAHT.
TectupoBanue

11) ymeHme oOmIepHpoOBaTh IMOHSATHSIMH: KOMIUIEKCHOE
YHCJIO, COIPSKEHHBIE KOMIUICKCHBIE YMCIAa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4YKcia, (opma 3amuch KOoM-
IUIEKCHBIX 4YHcesl (FeOMETpUYecKas, TPUIOHOMETpHYe-
cKasg W anreOpandeckas); yMeTh MPOU3BOANUTH apudpMe-
THUYCECKUC I[GﬁCTBI/IH C KOMIUICKCHBIMU YUCJIaMU; IIPUBO-
JUTH TPUMCPBI UCTTIO0JIB30BAHUA KOMITJICKCHBIX YHCEJI;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUE pacueTHOoil paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MaTeMaTUISCKHUI TUKTAHT.
TectupoBanue

12) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAMHU: CPEll-
Hee apudMeTHyeckoe, MeauaHa, HauOosbllee H
HavMEHbIIIeE 3HAYECHUS, pa3Max, JUCIEPCHs], CTaHIapT-
HOE OTKIIOHEHHE ISl ONMCAaHUS YHCIOBBIX JIaHHBIX;
YMEHHME HCCIIE[IOBATh CTATUCTHYECKHE JaHHBIE, B TOM
YHclie ¢ MPUMEHEHHEM IpadUuecKuX METOJOB M JJIEK-
TPOHHBIX CpPEJACTB; Tpauyeckn UCCIEeOBATH COBMECT-
HbIE HaOJIIOJICHUS C TOMOIBIO THarpaMM pacCeUBaHUs 1
JIMHEHHOU perpeccuu;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HUe pacueTHOM paboTsl. [ToaroToBka u 3a-
umTa pegepara. MareMaTuyeckuil IUKTAHT.
TectupoBanue

13) yMeHHe HaXOAUTh BEPOSITHOCTH COOBITHI C MCIIOIb-
30BaHHEM TpapUUECKUX METOAOB; NPUMEHATh AJSl pe-
HIeHUs 3a71a4 (HOPMYIIbI CIOXKEHUS U YMHOXKEHHsI BEPO-
ATHOCTEH, (HOpMyIly IOJHOW BEPOSTHOCTH, (hopmyIy
beprym, koMOuHaTOpHBIE (BaKThl U (POPMYIIBL; OIICHHU-
BaTh BEPOATHOCTH peabHBIX COOBITHI; YMEHHUE Olepu-
pOBaTh MOHATHAMHU: CIydaifHas BETMYHMHA, pacIpeserne-
HUE BEPOATHOCTEH, MaTeMaTW4YeCKoe OXKHJaHHUEe, IuC-
nepcus M CTaHJAapTHOE OTKIOHEHHE CIy4yailHOM Belu-
YUHBI, (YHKUUH PACHpPEAEICHUS] U IUIOTHOCTH DPaBHO-
MEPHOTO, MTOKa3aTeNbHOTO U HOPMAJIBHOTO pacmpezerne-
HUI; YMEHHE HCIOIb30BaTh CBOICTBA M3YyYEHHBIX pac-
MIpEJICNIEHNH JUIsl pEeIleHus 3a/1a4; 3HAKOMCTBO C IOHS-
TUSIMH: 3aKOH OOJBIIMX YHCEJ, METOJbl BBEIOOPOYHBIX

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
mura pepepara. MaTeMaTH4eCKUN IUKTAHT.
TectupoBanue
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WCCJICIOBAHNHN; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBIIC-
HUS 3aKOHa OOJBIIMX YHUCET B TMPUPOIHBIX M 0OIIe-
CTBEHHBIX SIBIICHUSX;

14) ymenue cBOOOHO OMEPUPOBATH MOHATHSIMU: TOUKA,
npsiMasi, TWIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, ILIIOC-
KU yroji, JBYTPaHHBIM yroi, TPeXIrpaHHbIM Yrod, mepe-
CeKaroluecs, napamieabHble U CKpEIIUBaIomuecs npsi-
MBbI€, MApPaJUIENbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroia MeXIy NpsIMBIMH, YTOJI MEXIY
OpsSMOM M TIJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMU;
YMEHHUE HCIIONB30BaTh MPU PEUICHUH 33/1a4 H3y4YeHHBIE
(GaKkTel ¥ TEOpeMbl IUITAHWMETPUH; yYMEHHE OIICHHBAThH
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE Olle-
pUpOBaTH MOHATHSAMHU: MHOTOTPaHHUK, CEYEHHE MHOTO-
TrpaHHHKa, MPABUJIBHBIH MHOTOTPAaHHHK, MPU3Ma, MHUpa-
MHIa, QUrypa U MOBEPXHOCTh BPAIICHHS, [IMIHHAP, KO-
HyC, 1I1ap, cdepa, pa3BepTKa MOBEPXHOCTHU, CEUECHUS KO-
Hyca U LWINHJpA, Napauie]IbHble OCH WIH OCHOBAHHIO,
CEeUYeHHE Iapa, IIOCKOCTh, Kacaromascs Cepbl, IUITHH-
Jpa, KOHyCa; yMEHHE CTPOUTH CEYEeHHE MHOTOTPaHHUKA,
n300paxkaTh MHOTOTPaHHUKH, GUTYpHl U MOBEPXHOCTH
BpAIllEHHsI, UX CEUYCHHS, B TOM YHCIIE C TOMOIIBIO JJIEK-
TPOHHBIX CPEICTB; YMEHHE NPHMEHATh CBOWCTBA I€O-
METPHUUYECKUX (PUTYp, CAMOCTOSTENHHO (HOPMYITHPOBATH
oTpeJiesieHNsI U3y4aeMbIX (UTYp, BBIIBUTATH THIIOTE3bI
0 CBOICTBaxX M MpH3HAKaXx T'€OMETPHUUYECKHX (HTYD,
00OCHOBBIBATh WIIM OMPOBEPTaTh UX; YMEHUE MPOBOAUTD
KJaccupuKauio GUryp mo pazaInyHbIM IpU3HAKaM, BbI-
HOJHATHh HEOOXOIMMBIE IOTTOJTHUTEIbHBIE TIOCTPOCHHUS;

VYcrasiit onpoc. Pemenue 3anayd. Beinosne-
HUeE pacyeTHO# pabotel. [ToaroToBka u 3a-
muTa pedepara. MaTeMaTHYECKUMA TUKTAHT.
TectupoBanue

15) ymeHune cBOOOIHO ONEPHPOBATH MOHSATHUSMH: IUIO-
maas GUrypsl, 00beM QUryphl, BEIMYMHA yTJia, PacCTO-
SIHUE OT TOYKH JIO TIOCKOCTH, PACCTOSIHUE MEXKIY Tps-
MBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH, IO
chephl, IUIOMAAb TMOBEPXHOCTH MHHPAMHIbI, HPU3MBI,
KOHyca, IWINHJpa, 00beM Ky0a, MpSMOYroJbHOTO Ta-
pajuienenunea, MMPaMUIbl, IPU3MBI, HWINHIPA, KOHY-
ca, IIapa; yMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB ITO-
JIOOHBIX GUTyp;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HUe pacueTHOM pabotsl. [lonroToBka u 3a-
umTa pepepara. MareMaTudeckuil IUKTAHT.
TectupoBanue

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITHUSMH: JIBU-
JKEHHE, TMapauleNbHBIH MEepeHOC, CUMMETPHS Ha IUIOC-
KOCTH M B TIPOCTPaHCTBE, IMOBOPOT, MpeoOpa3oBaHuUe
nojo0ust, MoJo0HbIe (QHUTYPBI, YMEHHE pPAaclo3HaBaTh
paBHbIC U TIOAOOHBIE GUTYPHI, B TOM YHCJIE B IPUPOJE,
UCKYCCTBE, apXWUTEKType; YMEHHE HCIOJIb30BaTh I€O-
METPHUYECKUE OTHOIICHUS, HAXOJUTh T€OMETPUYECKHUE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMAaab, 00bEeM) MPH pere-
HUHM 3a7ad U3 IpYyrux y4yeOHBIX MPEeIMETOB U U3 peallb-
HOM KHU3HU;

YerHbl onpoc. Pemenne 3agayd. Beinonne-
Hue pacyeTHoM pabotsl. [loaroroska u 3a-
muTa pepepata. MareMaTHUECKUI TUKTaHT.
TectupoBanue

17) ymenue cBOOOAHO OMEPUPOBATH MOHATHUAMU: TIPS-
MOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOP, KOOPAWHATHI
TOYKH, KOOPJMHATHl BEKTOpPA, CYMMa BEKTOPOB, MPOU3-
BE/ICHHE BEKTOpPAa Ha YHCJIO, PA3JI0KEHHE BEKTOpa II0
0a3ucy, CKaJIsipHOE MTPOMU3BEACHHE, BEKTOPHOE NPOM3BE-

VYerHbl onpoc. Pemenne 3agayd. Beinonne-
Hue pacueTHo# pabotsl. [loaroroska u 3a-
mura pepepara. MaTeMaTH4eCKUN IUKTAHT.
TectupoBanue
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JIEHUE, YroJ MEXIy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBII U KOOPIMHATHBIA METOJ AJISI pelleHUs reo-
METPHUUYECKUX 3a7ay M 3a/a4 JpYyTruX y4eOHBIX Hpeame-
TOB; ONEPUPOBATh MOHATHAMU: MaTpuua 2 X 2 u 3 X 3,
OIIpeIeJINTEh MaTPHLIbl, TEOMETPHUECKUIA CMBICI OIpe-
JeNUTeNs;

18) ymMeHue MoJIeMpoBaTh peaibHble CUTYallly Ha S3bI-
K€ MaTeMaTUK{; COCTABJIATH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10 YCIIOBUIO 3a7jauy, UCCIIe-
JIOBaTh NOCTPOEHHBIE MOJEIH C HCIIOIb30BAHUEM aIlla-
parta anreOpbl, HHTEPIPETUPOBATEH MOTYYESHHBINA PE3yIb-
TaT; CTPOUTh MAaTeMaTHYeCKUe MOJEIH C IOMOLIbIO
TeOMETPUUECKUX MOHATUM M BENWYMH, PELIaTh CBS3aH-
HBIE C HUMU MPaKTHUYECKUE 3a]1a4M; COCTABIATh BEPOST-
HOCTHYIO MOJIeNb M HWHTEPHPETHUPOBATh IOITYUECHHBIN
pe3ynbTaT; pelaTh NPHUKIAAHBIE 334addl CPEACTBaMHU
MaTeMaTU4YecKoro aHajiu3a, B TOM YHCIE€ COLHaIbHO-
9KOHOMHYECKOT0 M (PU3UUECKOTO XapaKTepa;

VYcrubiii onpoc. Pemenue 3anad. Beinosne-
HUE pacyeTHO# pabotsl. [ToaroroBka u 3a-
muTa pedepara. MaTeMaTHYECKUMA TUKTAHT.
TectupoBanue

19) ymenue BbIOMpaTh MOAXOISIIMNA METOH UIS pelle-
HUS 337a4d; TOHUMAaHHME 3HAYMMOCTH MAaTEMAaTHKH B
W3YYEHUU MPHUPOJTHBIX M OOLIECTBEHHBIX INPOLIECCOB U
SBJICHUI; YMEHHE paclo3HaBaTh MpPOSBICHHE 3aKOHOB
MaTEMAaTHKH B HCKYCCTBE, YMEHHE IIPUBOANUTE NPUMEPEI
MAaTE€MaTUYECKUX OTKPBITUM POCCHUMCKOW U MHUPOBOU
MAaTEeMaTUYECKOM HAYKH.

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUE pacueTHoil paboTsl. [TonaroroBka u 3a-
mmTa pedepara. MaTeMaTUICCKHUI TUKTAHT.
TectupoBanue

Hmozo6wtii Konmponv:

3auem, IK3amen
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