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1. HACIIOPT PABOYEH ITPOT'PAMMBI JIJUCHUTLTAHBI

OYII.C0OO0.01.03 Mamemamuxa
1.1. Ob6sacTh NPUMEHEHHUS TPOTPAMMBI

PaGouas mporpaMMa JUCIUIUIMHBI SBJISETCS YaCThIO MPOTrPaMMbl MOATOTOBKH CIEIIMATHU-
CTOB CpPEIHEr0 3BEHAa B COOTBETCTBUU C (eepaTbHBIM T'OCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM CpeaHero npodeccuoHaabHOro o0pa3oBaHus 1o crenuaabHocTH 38.02.01 DxoHo-
MHKa ¥ OyXrajaTepcKuil yder (110 OTpaciisMm) .
1.2. MecTo y4ye0HOIiI TUCHMIIMHBI B CTPYKTYpe NPOrpaMMbl NOJAT0OTOBKH CIENMAIMCTOB CPEIHEro
3BeHa: yueOHas qucHuIuiiHa «MaTtemaTtukay OTHOCUTCS K 0a30BOM U MPUHAIJICKUT TpyIie 00-
11e00pa3oBaTeNbHBIX yUEOHBIX JUCHHUIUIMH CPeAHEro olmiero oOpa3oBaHHsS U3 00S3aTEIBHON
npeaMeTHou ooactu «Matematuka u nuapopmarukay OI'OC cpeanero obiero oO6pa3zoBaHus.

1.3. Hean u 3axaum y4yeOHO# JMCHHUILIMHBI — TPeOOBAHMS K pe3y/1bTaTaM OCBOCHHS y4eo-
HOWM AV CHMIIMHBI:

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YYarOITUICS JOJKEH 3HATD:

c(hOpMUPOBAHHOCTh NPEJCTABICHUNA O METOJaX JI0Ka3aTelbCTB, aITOPUTMOB PEIICHUS 33/1ay;
yMeHHH (HOPMYIUPOBATh OMPEENICHUs], AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH J0Ka-
3aTeNIbHBIC PACCYKJEHUS B XO/I€ PEIICHUS 3a/1a4

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI O0YyYaIOLIUIICS 10JIKEH YMETh!

1) ymenue onepupoBarh MOHATHSAMU: OINPENEICHUE, aKCUOMa, TEOpPEMa, CIIEJICTBUE, CBOM-
CTBO, IIPHU3HAK, J0KA3aTeJIbCTBO, PAaBHOCWIIbHBIE (POPMYJIMPOBKU; YMEHHE (OPMYIHUPOBATH 00-
paTHOE U NPOTHUBOIIOI0KHOE YTBEPKIACHUE, [IPUBOAUTEL IIPUMEPEL U KOHTPIIPUMEPHI, HUCIIOIb30-
BaTh METOJl MaTeMaTUYEeCKOM MHAYKIHMH; MPOBOAUTH J0KA3aTEIbHbIE PACCYKICHUS MPH perie-
HUU 3a/1a4, OLICHUBATh JIOTHYECKYIO IIPABUIIBHOCTh PACCYXKICHUI;

2) YMCHHE OIICPUPOBATH NOHATUAMU: MHOKECTBO, ITOJMHOXKECTBO, OIICpAllUHA HAJl MHOKC-
CTBaMH;, YMCHUC HCIIOJIL30BATh TGOPGTHKO-MHO)KCCTBGHHBIﬁ arrmapar Aajs onvcaHus peajlbHbIX
MponeccoB U SIBIICHUH U IIpUu pCHICHUH 3a/ia4, B TOM YUCIIC U3 APYTUX y‘le6HBIX MpeaAMETOB;

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: COYETAaHUE, IEPECTAHOBKA, YUCIIO COYETa-
HUH, YhClO mepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHATh KOMOMHATOpHbIE (QakThl U
paccyXIeHMs Ul PEeLIeHus 3a1ay;

5) yMeHuEe onepupoBaTh MOHATUSAMU: HATypaJIbHOE YMCIIO, LIEN0€ YMCIIO, OCTATOK IO MO-
JYJII0, PAlMOHAIIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATYpaIbHBIX, LIEJIBIX, PallU-
OHAJIbHBIX, JEHCTBUTEIBHBIX YHACEI; YMEHUE UCIOIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEH bILIUN
o0l enuTenb U HaMMeHblee olliee KpaTHoe, alropuT™M EBkiuaa npu pemieHuu 3anad; 3Ha-
KOMCTBO C Pa3JIM4YHBIMU [TO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

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



7) yMeHHe OonepupoBaTh MOHATUSAMH: TOKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaB-
HEHUE, HEPaBEHCTBO, CHCTEMa ypaBHEHUN U HEPaBEHCTB, PABHOCWJIBHOCTh ypaBHEHUH, Hepa-
BEHCTB U CHCTEM, pallMOHAJIbHbIC, UPPALIMOHAIBHBIC, TIOKA3aTENIbHBIE, CTENICHHBIE, JTOrapupMu-
YecKue, TPUTOHOMETPUUECKHE YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbI; YMEHHUE pellaTh ypaBHe-
HUS1, HEPABEHCTBA U CUCTEMBI C IIOMOIIbIO Pa3JIMYHBIX IIPUEMOB; pEIIATh YPAaBHEHUS, HEPABEH-
CTBa M CHCTEMBI C [TapaMeTPOM; PUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJISl PELICHUS
MaTeMaTHUYECKUX 33]a4 ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYKU M pealbHOU KU3HHU;

8) ymeHue cBOOOTHO OMEPHUPOBATH MOHATHAMHU: rpaduk (yHKIHH, oOpaTHas (QYHKIUA,
KOMITO3UIUS (PYHKUUH, TUHEWHas GyHKIWs, KBaJpaTHuHas QYHKIUS, CTeNeHHas: (QYHKIHS C 11e-
JBIM TIOKa3aTeJieM, TPUTOHOMeTpHYeckrue (QyHKIUU, 00paTHbIE TPUTOHOMETPHYECKHIE QYHKIIHH,
nokasaresbHas U Jorapupmuueckas GyHKINUN; YMEHUE CTPOUTH IrpaduKu (HYHKIMNA, BBIOIHATH
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

YMEHHE UCIIONB30BaTh TpaduKku QYHKIUH ISl U3YYCHHSI ITPOLIECCOB U 3aBHCHUMOCTEH MPHU
pellIeHnH 3a7a4 U3 JIPYruxX y4yeOHbIX MPEeIMETOB U U3 PEabHON KU3HU; BhIpaKaTh GopMylaMu
3aBHCUMOCTHU MEK]1y BEJIMUMHAMU;

yMeHHe CBOOOJHO ONEpUPOBATh MOHATHAMU: YETHOCTb (YHKLUHU, NEPUOJUUYHOCTh (DyHK-
[IH, OTPAHUYCHHOCTh (PYHKIINU, MOHOTOHHOCTh (PYHKIIUH, SKCTpeMyM (DYHKITNH, HanOoJbIIee 1
HalMEHblIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; YMEHHUE ITPOBOINUTH HCCIIEJ0BaHNE (PYHKIIUY;

YMEHHE HCIOJIB30BaTh CBOWCTBA M TpaguKH (YHKIMH AN PEUICHUs ypaBHEHH, Hepa-
BEHCTB M 3a/la4 ¢ MapaMeTpamu; n300pakaTb Ha KOOPAWHATHOHN IJIOCKOCTH MHOKECTBA pellie-
HUI YpaBHEHUH, HEPABEHCTB U UX CHCTEM,;

9) ymeHue cBOOOJHO ONEpUPOBaTh MOHATHSAMHU: IOCIEIOBATEIbHOCTb, apuU(pMeTHUecKas
Iporpeccusi, FeOMETpUIecKas Iporpeccusi, 0ECKOHEUYHO yObIBAIOIIAsi FEOMETpUYECcKas Iporpec-
CHsl; YMEHHUE 33/1aBaTh MOCJIE0BATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (hopMyi;

10) ymeHue omepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (DYHKIMHU, aCUMITOTHI rpaduxa
¢GyHKLIMU, TiepBas U BTOpas MPOMU3BOJAHAS (PYHKIUU, T€OMETPUUYECKUNA U (DU3MYECKHI CMBICIT
IIPOU3BOIHOMN, IEPBOOOpA3Has, ONPEIEICHHbIN HHTETpall; yMEHHE HAXOJAUTh aCUMITOTHI Irpadu-
Ka (QYHKIMM; YMEHHE BBIYUCIIATH MMPOM3BOAHBIE CYMMBI, IPOU3BEIEHHS, 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 (PU3NUECKHUX
3ajadax, JUIsl ONpeJIesIeHUs] CKOPOCTU U YCKOPEHMSI; HAXOIUTh IUIOAAN U 00beMbl GUryp ¢ mno-
MOIIBI0 MHTErpaa; NPUBOJUTH IPUMEPH MaTEMATHUECKOIO MOJEIIMPOBAHMS C TIOMOILBIO U (-
(bepeHIaTbHBIX YPaBHEHUI;

11) ymenue onepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUJIEKCHBIE
quciIa, MOJIYJb U apTYMEHT KOMIUIEKCHOTO YncIa, popMa 3alucy KOMIUIEKCHBIX ducel (TeoMeT-
puyeckasi, TPUTOHOMETpUYecKass M airedpanyeckas); yMeThb MPOM3BOAUTH apH(pMETHUECKHe
JENCTBUSA C KOMILJIEKCHBIMU YHMCIIAMU; IPUBOJUTH IPUMEPHI HCIIOIb30BaHUS KOMIUIEKCHBIX YH-
cel;

12) ymenue cBOOOJHO ONEpPUPOBATH MOHATHAMU: CpeqHee apudmeTHueckoe, MenuaHa,
HauOoJbIlIee U HAUMEHbIIee 3HaYeHUs, pa3Max, AUCIEPCHsi, CTAaHIapTHOE OTKIOHEHUE I OIH-
CaHMs YMCIIOBBIX JIaHHBIX; YMEHHME UCCIIEN0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C MPU-
MEHEHHEM IpauyecKuX METOJOB U 3JIEKTPOHHBIX CPENICTB; rpauueCcKH UCCIIE0BATh COBMECT-
HbI€ HAOJIIOIEHUS ¢ TOMOIIBIO AUarpaMM pacceuBaHMs U JIMHEHHON perpeccuy;



13) ymeHHue HaXOAUTh BEPOSITHOCTU COOBITHI C MCIOJIB30BAHUEM TPapHUUECKUX METOIOB;
NPUMEHSATh Ul PElIeHus 3ahad (pOpMyJIbl CIOXKEHUS M YMHOKEHHs BeposTHoOcTeH, (hopMmyiy
NOJTHOM BeposiTHOCTH, (opmyiny bepHymnu, komOuHaTOpHBIE (DAaKThl U (HOPMYIIBI; OIICHUBATH
BEPOSITHOCTH pEalIbHBIX COOBITMH; yMEHHE OINEpPUpPOBAaTh INOHATHAMM: ClIydaiHas BeJINYMHA,
pacrpesieneHle BepOsITHOCTEH, MaTeMaTH4ecKoe OKUAaHKE, AUCIIEPCUs U CTaHJAPTHOE OTKIIO-
HEHME CIy4alHOM BeJMYMHBI, (YHKUUHU pACHpeleseHUs] U IUIOTHOCTH PaBHOMEPHOIo, MOKa3a-
TEJIBHOTO M HOPMAJIBHOTO paclpe/ieieHuii; yMEHHE HCIIONb30BaTh CBOICTBAa M3YyYEHHBIX pac-
npefeneHuil A peleHus 3ajad; 3HAKOMCTBO C HMOHATUSMM: 3aKOH OOJIBIIMX YMCEN, METOJIbI
BBIOOPOYHBIX MCCIIE0OBAaHUH; YMEHHE IPUBOAUTE PUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSIX;

14) ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMH: TOUKA, MpsMasi, TUIOCKOCTh, MPOCTPAH-
CTBO, OTPE30K, JIy4, IUIOCKUN YroJi, JBYTpaHHBIA YroJl, TPEXI'PaHHbIM yroj, mepeceKkarouuecs,
NapauleJIbHbIE U CKPEIIMBAIOIINECS MPSAMBIE, APALIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH, yroia MeXJly IPSMBIMHU, YTOJI MEXAY IPSIMOM U IJIOCKOCTBIO, YIOJI MEXIY IJIOC-
KOCTSIMU; YMEHHE HCIOIB30BATh MPH PEUICHUH 3a/1a4 U3yYCHHBIC (PaKThl U TEOPEMBI TUIAHUMET-
pHM; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MUPE; YMEHUE ONEePUPOBATh MOH -
TUSMU: MHOTOIPAHHUK, CEYEHHE MHOIOI'PAaHHUKA, MPAaBUIbHBIH MHOTOIPAaHHUK, [IpU3Ma, Upa-
Muaa, GUrypa v noBepXHOCTb BpallleHUs, LWIMHAP, KOHYC, 1Iap, cdepa, pa3BepTka MOBEPXHO-
CTH, C€YEHUsS KOHyCa M LIMJIMHJpPA, NapajlIelIbHble OCH MM OCHOBAaHUIO, CEYEHME 1Iapa, IIOC-
KOCTb, Kacarollascsi cgepsl, LWINHAPA, KOHYCA; YMEHUE CTPOUTb CEYEHHE MHOIOrpaHHMKA,
n300paxkaTb MHOTOTPAHHUKH, (UIYpbl U TIOBEPXHOCTU BpAalllEHUs, UX CEUEHHUS, B TOM YHCIIE C
IIOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHSATh CBOMCTBA r€OMETPUUECKUX (Uryp, camo-
CTOSAITENILHO (POPMYITUPOBATh ONpPEICICHHUS M3Y4aeMbIX (UTYp, BBIABUTATh TUIOTE3BI O CBOIi-
CTBax M MPU3HAKAX T€OMETPUUYECKHX (PUryp, 0OOOCHOBBIBATh WIIM OIPOBEPraTh UX; yMEHHE IPO-
BOJIUTH KJIACCU(PUKAIMIO (GUTYP TIO PA3IUYHBIM IPU3HAKAM, BBITOJIHATH HEOOXOIMMBIE JIOTOJI-
HUTEJIbHbIE IOCTPOCHUS;

15) ymeHnue cBOOOJHO OnEepUpOBaTh MOHATUSAMU: IJIOAAb PUTYPBI, 00bEM QUTYpHI, BEIH-
YMHA YIJIA, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXAY NPSIMBIMU, PACCTOSHHUE
MEXly MJIOCKOCTSAMH, IUIOMIAaAb CQEpbl, MIOMAAb MOBEPXHOCTH MUPAMHUJIBI, TPU3MBI, KOHYCA,
WINHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajliesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYCa, Il1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00beMOB MOJA00HBIX PUTYD;

16) ymeHue cBOOOAHO OMEPUPOBATh MOHATUAMU: JBM)KEHHUE, MapajulelbHBIH IHepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIPeoOpa3oBaHue MoAo0us, Mogo0HbIe
(Gurypsl; yMeHUe pacrio3HaBaTh PaBHbIE U 10100HBIE (GUTYpHI, B TOM YHCJIE B IPUPOE, UCKYC-
CTBC, ApXUTCKTYPC, YMCHUC HCIIOJIb30BATh 'COMCTPHYCCKHUEC 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, KOOPAMHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BE/IEHHE, BEKTOPHOE MPOU3BEJICHHE,
YTOJ MEXKJy BEKTOpPaMH; YMEHUE HUCIIOIb30BATh BEKTOPHBIN U KOOPAWHATHBIM METOA IS pellle-
HUSl TEOMETPUYECKUX 3a/1a4 W 33734 JIPYTHX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHUAMU:
Matpuia 2 x 2 u 3 X 3, OnpeAennTeas MaTPUIbl, FEOMETPUYECKUM CMBICI ONPEIECITUTENS;

18) YMCHHUE MOJCINPOBATHL PCAJIBHBIC CUTYyallUN Ha A3BIKC MAaTCMATHUKH, COCTABJISATH BbIpa-
KCHUA, YpaBHCHHA, HCPABCHCTBA M UX CHCTCEMBI 110 YCIIOBUIO 3aJladd, MCCJICA0OBATH 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 BCPOATHOCTHYIO MOJCIbL U UHTEP-



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

19) ymeHue BrIOMPATH TOIXOSAIINA METO ISl PEIICHUS 33a]]a4i; IOHUMaHUEe 3HAYUMOCTH
MaTeMaTUKU B U3yYEHUU MPUPOTHBIX U OOLIECTBEHHBIX MPOIECCOB U SIBICHUIA; YMEHHE PacIo-
3HaBaTh MPOSBIICHHE 3aKOHOB MATEMATHKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MaTeMa-
THUYECKUX OTKPBITUHA POCCUHUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4eOHOI padoThl

. O0BeM 4acos,

Bun yaeOHOM paboThI 2025, 2026 r.1.
MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 230
O06s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) 222
B TOM YHUCJIC:
JIEKITHI 78
MPAKTHYCCKHUE 3aHATHS 144
Kontpons 8
[TpomesxyTouHas arrectanus B GopMe 9K3aMeHd -




2.2. TemaTuyeckuii mJjian u cogaep:xkanue gucuunaunusl QYIL.C0O0.01.03 Mamemamuxa

HaumenoBanmue pa3- | Coaep:xanue yueOHOro MaTepuaJa, JadopaTopHbie M NPAKTHYECKHE 3aHATHS, caMocTos- | O0beMm yacoB | YpoBeHb
JeJI0B M TeM TeJbHasA padoTa o0y4yaromuxcs, KypcoBasi padoTa (IpoeKT) 2025, 2026 r.H | ocBOeHHUSs
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremaTtuka B Hayke, TEXHHKE, 5KOHOMUKE, HH(POPMALIMOHHBIX TEXHOJIOTUAX M MPAKTUYECKON 2
nesitenibHOCTH. Llenu u 3aaun M3ydeHHs MaTeMAaTUKH B YUPEXKACHUSIX CpelHero mpodeccuo- 1
HaJIbHOT0 00pa30BaHusl.
Paznen 1. Anreopa 22
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 6
Pa3BuTue nmousitust | [lenbie u panroHanbHble yncna. JlelicTBurenbhbie yrcna. Kommiekcusie uncna. [pubnmkeHHbie 6 93
0 YucJie BBIUMCIICHMUSL. ,
Tema 1.2. Coaep:xanue yueOHOTo MaTepHaJia 16
Kopuu, crenenu u | Kopun u crenend. KOpHM HaTypajibHOM CTENEHM M3 YHWCia W uX cBoiictBa. CTerneHu ¢ 16
JIOl"apl/lfl)Mbl pauoOHAJIBHBIMHA IIOKA3aTCISIMHU, HX cBoricTBa. CTelneHu C NEWCTBUTEIHLHLIMHU ITOKA3aTEISIMU.
Jlorapudm. Jlorapupm uncna. [lecatnunsie U HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ 123
norapudmamu. [Ipeobpa3oBanue  anreOpamyeckux  BbIpakeHuil.  [IpeoOpazoBanue =
pallMOHATIBHBIX, HUPPALMOHAJIBHBIX  CTEMEHHBIX, IOKA3aTeNbHBIX U  JIOrapu(pMHUUYECKHX
BBIPaXKEHUH.
Pa3nes 2. OCHOBbI TPUTOHOMETPHH 22
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia 4
OcHoBHbIE OHATHA | Pannannas mepa yriia. Bpamarensnoe asmwkenne. Curyc, Kocunyc. TaHTeHC 1 KOTaHTeHC. 4 2
Tema 2.2. Copep:xanue y4eO0HOro MaTepHaIa 6
OcHoBHbI€e TPUTO- | DopMyIisl puBeIeHus. DopMysibl criokeHust. @opMyIibl yaBoeHus. DOPMyJIbI TIOJIOBUHHOTO YIIa. 6
HOMETPHYECKHE 12
TOK/AECTBA.
Tema 2.3. IIpeoopa- | Conep:xanue yueOHOro Marepuaja 6
30BaHUs npocreii- | [peoGpasoBaHie CyMMbl TPHTOHOMETPUYECKUX (DYHKIMH B TMPOU3BEICHUE M TPOM3BEICHUS B 6
LIIMX TPUTOHOMET- | cymMy. BripaxxeHne TpUroHoMeTpuieckux (pyHKITUH Yepe3 TAaHTeHC MTOJIOBUHHOTO apTryMEHTa. 2,3

PHYECKHUX BbIpaxe-
HUIA.




Tema 2.4. Tpurono-

Conep:kanue y4eOHOT0 MaTepHuaJia

MeTpu4ecKue ypaB- | [Ipocreiiine TPUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA 6
HEHUs ¥ HepaBeH- 2
CTBA.
Pa3nen 3. ®DyHKumMHU, UX CBOMCTBA U rpaduKu 10
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 2
@®yukuud. CBoii- | Oynkiuu. O6IaCTh ONPENENeHHs W MHOKECTBO 3HAYEHWM; rpapuk (YHKIUH, MOCTPOEHHE 2
crBa pynxkuun. O6- | rpadhukoB QyHKIMH, 331aHHBIX PA3IUYHBIMU Criocobamu. CBOWCTBA (YHKIMH: MOHOTOHHOCT,
paTHble PYHKIMH. | 4€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, MEPHOJUYHOCTh. [IPOMEKYTKH BO3pacTaHHs U
yObIBaHUs, HauOoJblllee M HaUMEHbLIEEe 3HAUeHMs, TOYKH OHKcTpemMyMa. ['paduueckas 1
uHTepnpeTanus. [IpuMepsl QyHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEATBHBIX MPOLIECCaX H SIBICHHAX.
Ob6patupie  Qynkuuu. ['paduk obpatHoil QyHKuMH. ApudMeTHUYECKHE OMNepalud HaJ
bynkumsamu. CrioskHast QyHKIHS (KOMIO3HIINS).
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia 8
Crenennnle, moka- | Crenennas (Gynkuus, eé cBoiictBa u rpaduk. ITokazarensHas QyHKIUs, €€ CBOWCTBA U IpauK. 8
3aTeJbHBbIC, JIOra- | Jlorapudpmuueckas QyHkuus, e€ cBoiictBa U rpadux. Tpuronomerpuueckue ¢QyHKIUH, HX
pupmuveckne u cBoiicTBa M rpaduku. OOpaTHbIE TPUTOHOMETPHUYECKHE (PYHKIMHU, MX CBONCTBA M TpaduKH.
Tpuronomerpu4e- | [Ipeo6pazosanue rpagukos. IlapannensHblii nepeHoc
ckue pynknun. O0- 1,2,3
paTHbIe TPUTOHO-
MeTpu4yecKue QyHK-
U
Pa3nes 4. YpaBHeHuUs1 M HEPAaBeHCTBA 14
Tema 4.1. Copnepxxanue y4yeOHOro MmarepuaJia 6
YpaBHenus u cu- PannoHaneHblE 1 MppalMOHANIbHBIE YpaBHEHUS. PaBHOCWIIBHOCTh ypaBHEHHWI, HEPABEHCTB, CH- 6
cTeMbl ypaBHeHUH | crem. [lokasarenbHbie U JOrapu)MUIECCKHE YPABHEHUS M CHCTEMBI. TPUTOHOMETPUYCCKUE YpaB- 2
HEHUSI.
Tema 4.2. HepaBsen- | Coaep:kanue yueOHOro Mmarepuajia 6
CTBa
PannonanbHble M MppanMoOHaIbHBIE HepaBeHCTBA. OCHOBHbBIE IpHeMbl MX pemieHus. llokasza- 6
TEJbHBIE 1 TPUTOHOMETPUUECKHE HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PELIECHUS. 2,3
Tema 4.3. Ucnnosib- | Copep:xxanue yueOHOIro marepuasa 2




30BaHue cBOiicTB 1 | Metox untepBasioB. M300pakeHre Ha KOOPAMHATHOM MJIIOCKOCTH MHOKECTBA PELICHUN ypaBHe- 2
rpadukoB GpyHKUMA | HUI U HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CUCTEM. 2
NpH pellleHnH ypaB-
HEHHIi M HePABEHCTB
Pa3nes 5. Hayasia MaTeMaTH4ecKOro aHajm3a 32
Tema 5.1. Ilocaeno- | Conepkanue yueOHOTo MaTepuaia 8
BaTEeJIbHOCTH Crioco0bl 3a1aHusl U CBOMCTBA YUCIIOBBIX IocieaoBarenbuoctei. [lonstue o npezaene nocieno- 8
BarenbHOCTU. CyIllecTBOBaHME TMpefesia MOHOTOHHOW OrpaHMYEHHOW IMOCIeI0BATEIbHOCTH. 23
CymmupoBaHue mnocienoBaTesbHOCTEN. beckoHeuHO yObIBarolas reoMeTpuyecKkasi Iporpeccus ’
U ee cymma.
Tema 5.2. IIpoun3- | Coaepkanue y4eOHOro MaTepuajia 12
BOJHasl [TonsiTHe 0 Mpou3BOAHON (PyHKIUH, €€ TeOMETPUIECKU U (PU3MUECKUI CMBICT. YpaBHEHHE Ka- 12
catenbHOll K Tpaduky ¢yHkiumu. [Ipous3BoIHBIE CYMMBI, pa3HOCTH, MPOU3BENEHUS, YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX JI€MEHTApHBIX QyHKIM. [Ipon3BogHbIe 00paTHON (HYHKINK U KOMITO-
sunuu GyHkun. [IpumMeHenre npou3BoJHON K UCCIEAOBAHUIO (PYHKUIUN U MOCTPOCHUIO rpadu- 2,3
KoB. [IpuMeps! UCHONB30BaHUS MPOU3BOJHON I HAXOXACHUS HAWIY4YILEro peueHus B MpU-
KJIaJIHBIX 3a/1ayax. Bropas npousBogHast, €€ reomerpuueckuil u ¢uzndeckuii cmbici. Haxoxnae-
HUE CKOPOCTH JIJIsl Tpoliecca, 3aJaHHOTo (hopMyIioi 1 rpaduxkom.
Tema 5.3. IlepBoo6- | Conepkanue yueGHOro 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 GU3MUKe U T€OMETPHUU.
Pasnen 6. 'eomeTpus 36
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 8
Koopaunarel u BeK- | [IpsmMoyronbHas (IeKapToBa) CHCTEMa KOOPIMHAT B IPOCTpaHCcTBe. POpMyJia pacCTOSHUS MEKLY 8
TOPbI JBYMsI TOUKaMH. YpaBHEHHs c(epbl, IUIOCKOCTH U NpsiMoil. Bekropel. Moaynpe 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 Mpou3BeeHne BeKTOpoB. Vcnonp3oBaHue KOOPIMHAT U BEKTOPOB MPHU PELICHUN
MaTeMaTUYECKUX M MPHUKIAIHBIX 3a/au.
Tema 6.2. Coaep:xkaHue yueOHOro MaTepuaJia 10




IIpsimble 1 MJI0CKO-
CTH B IPOCTPAHCTBE

B3auMHoOe pacnosioxkeHue JByX NpsMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpSAMON U IJIOCKO-
ctu. [lapamienbHOCTE MIOCKOCTEH. [leprneHIuKyIApHOCTD NPSAMOM M IUIOCKOCTH. llepnennuky-
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 OTHOCUTEIBHO III0CcKOCTH. [lapamiensHoe mpo-
extupoBanue. [lnomans oproroHanbHOM mpoekimu. M300pakeHre npocTpaHCTBEHHBIX (Guryp.
Tema 6.3. Muoro- | Coaep:xanue y4eOHOro Mmarepuaja 6
IPaHHUKH Bepmunsl, pebpa, rpanu MHOrorpanHuka. Pa3Beptka. MHOrorpanselie yribl. Beimykisie MHOTO- 6
rpanHukd. Teopema Diinepa. [Ipusma. [Ipsimas u HaxkiioHHas npusma. [lpaBunpHas npusma. Ila-
pamenenunen. Kyo6. 2
[Tupamuna. [IpaBuibHas nupamuaa. Ycedennad nupamuaa. Terpasap. Cummerpuu B KyOe, B na-
pajuienenumese, B mpusme U nupamuje. Ceuenus Kyoa, npu3msl U nupamusl. Ilpeacrasienue o
MPaBUJILHBIX MHOTOTPaHHUKAX (TETpasp, Ky0, OKTa’p, JOJACKAdIP U UKOCAIIP).
Tema 6.4. Coaep:xxanue yue0HOro MaTepHaJia 6
Tena u noBepxHOCTH | [[umHAp U KOHyC. YceueHHbIH KoHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, 0OPa3yio- 6
BpalleHUHA miasi, pazBeprka. OceBble CEUeHHUsl U ceueHus napasuienbHble ocHoBaHuto. [llap u cdepa, ux ce- 2
yeHus. KacarenbHas mi1ockocTs K chepe.
Tema 6.5. Conep:xanue yueOHOTro MaTepuaJia 6
M3mepenus B reo- | O6bem U ero usmepenue. Murerpansuas Gopmyna odobema. ®opmynsl o0beMa Kyba, MpsMo- 6
MCTpUHU YrOJIBHOTO Tapajulesenunena, Npu3Mbl, UUIMHApa. PopMmynsl o0beMa NMUpaMuia 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.
Paznea 7. KomOuHaTopuka, CTaTHCTHKA M TEOPUS BEPOSITHOCTEH 18
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 6
JyieMeHTbI KOMOM- | OCHOBHBIE TIOHATHsS KOMOMHATOPUKH. 3aJaud Ha MOJCYET YKMClAa Pa3sMEICHHH, EPECTAaHOBOK, 6
HATOPUKH couetanuil. Pemenue 3anau Ha nepebop BapuantoB. ®opmyna 6unoma HeroTtona. CBoiicTBa 6u- 1,2
HOMUHAJIBHBIX K03 purrento. Tpeyroapauk [lackas.
Tema 7.2. Copnepxxanue y4eOHOIro MaTepuaJa 6
DJIeMEHTBI TEOPHH CoObITHE, BEPOATHOCTD COOBITHUS, CIOXKEHHE U YMHOXKEeHHE BeposiTHocTel. [loHsTHe 0 He3aBuU- 6
BEPOSITHOCTEN CUMOCTH cOOBITHH. J[MCKpeTHas ciaydaiiHas BeTMYMHA, 3aKOH ee pacrpeeneHus. YucioBele xa- 1,2
PAKTEPUCTUKH TUCKPETHON CiTydaiiHOM BenunHbIL. [loHATHE 0 3aKOHE OOJIBIINX YUCET.
Tema 7.3. Conep:kanue y4eOHOTo MaTepuaJa 6




JJIeMeHThLI MaTeMa-

[IpencraBnenue qaHHBIX (TAOIMIBI, TUATPAMMBI, TpadUKHN), TeHEPAIbHAsT COBOKYITHOCTH, BEIOOD- 6
THYECKOIi cTaTH- | Ka, cpenHee apudmerndeckoe, menuana. [Tonarue o 3agayax MaTeMaTHUECKOW CTaTUCTHKH. Pe- 2,3
CTHKH HICHUE MPAKTHYECKUX 3aJa4 C MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
KoHTpo.b 8
Bcero 230
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3. YCJIOBUSA PEAJIM3ALIIMU JUCIIUAITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo

Kabuner maremaruku; yyeOHas aynutopust Ne 71 mis npoBeneHUs: yueOHbBIX 3aHSATHH, BBI-
MIOJIHEHUsI KypCOBOIO IpoeKkTa (paboThbl), B TOM YHCIE TPYNIOBBIX U MHAWBHUYaJIbHBIX KOH-
CyJNbTalUi, TEKYIIET0 KOHTPOJS W MPOMEXKYTOUHOH aTTeCTalllM, OCHAICHHAs CIIeHUAIN3H-
poBaHHOMH MeOenbio (paboyee MECTO NMPENnoAaBaTes, CTONbI, CTY/bs, ayJUTOPHAs 10CKa).

TexHuueckue cpeacTBa OOy4eHUs: y4eOHO-HArIAIHbIE MOCOOHs, 00eCIeunBaloNINe TeMa-
TUYECKHE WLITIOCTPALMU, COOTBETCTBYIOIINE pPa0OUYMM yueOHBIM ITporpaMMaM - TaOJIUIBL.

VYuebnas aymutopus Ne 73 nist mpoBefeHHs y4eOHBIX 3aHSTHM, BBIIOJIHEHUS KYpPCOBOTO
npoekTa (pa®oTbl), IPYNIOBBIX M MHIUBUAYAJIbHBIX KOHCYJIbTALUM, TEKYIIEro KOHTPOJA U
MIPOMEKYTOUHOM aTTeCTalliu, OCHAIIECHHAs CICIHAIN3UPOBaHHON Mebenbio (pabodyee MecTo
IIpEeroiaBaTessi, CTOJIbI, CTYJIbs, AyAUTOPHASI JOCKA).

Texuuueckue cpenctBa oOyueHHs: HaOOp JEMOHCTPAIMOHHOTO 00OpyHOBaHHS (TEJICBU-
30p), y4eOHO-HarIsIHble TocoOusl o0ecreynBaoIMe TEMAaTHUECKUE UIUTIOCTPALUU, COOTBET-
CTByIOLIHE PAa00YNM yueOHBIM MPOrpaMMaM - TaOTHUIIbI

VYuebnas ayauropus Ne 74 nist npoBefieHUs Y4€OHBIX 3aHATHH, BHIIIOJHEHUSI KYPCOBOTO
npoekTa (padoThl), B TOM YHCIIE TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAIMHA, TEKYIIETO KOH-
TPOJIE ¥ MPOMEKYTOUHOW aTTECTAIlMW, OCHAIICHHAS CIIEIHMATU3UPOBAHHON Mebenbio (paboyee
MECTO MPEenoAaBaTeis, CTONbI, CTYJbs, Ay IUTOPHAs JOCKA, MOMKa).

Texnudeckue cpeicTBa 00yueHHUs: HAOOp JEMOHCTPAILIMOHHOTO OO0OPYIOBaHUsS (ayAHO
cucTeMa, INPOEKIHMOHHBIA 3KpaH, MPOEKTOp, MEePCOHAIbHBIA KOMIBIOTEp), y4eOHO-HaIJsAHbIE
nocoOusi obecnevnBaroie TeMaTHYECKUe WIIIOCTPAllMK, COOTBETCTBYIOIME pabouuM y4eo-
HBIM TIIPOTpaMMaM - Trajiepesi IOPTPETOB (PU3UKOB, My3ell (HHU3NUECKHX TMPUOOPOB, BUPTYAIbHAS
nabopaTopust PU3MUKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot
16.03.2010 OOO «tOxnass CodreepHas kommanus», Office Standard 2013 Jlumensmst No
64009631 ot 28.08.2014 OPEN 940142247Z7E1608 ot Microsoft Volume Licensing Service
Center; Adobe acrobat reader CBoOOIHO pac-pOCTpaHIEMOE HPONPUETAPHOE MPOrPAMMHOE
obecnieuenue; Google Chrome Cpo6oano pacmpoctpansemoe 10, nunensus freeware; Unreal
Commander CBobonHo pactnpoctpansemoe I10, nunensus freeware; Zoom Tapud bazosbrit
CBoboano pacmpoctpansiemoe 110, MTC Jlunk tapud Free CoboaHo pacnpocrpansiemoe 10,
SAunexc Tenemoct CBoboaHo pacmpoctpansemoe I1O ; Yandex Browser CoGoaHo pacmpo-
ctpangemoe 1O, Inc; Skype CBoOomHo pacrpocTpaHseMOe MPOINPHUETAPHOE IMPOTrPAMMHOE
obecnieuenue; Dr.Web Jloro-sop Ne PI’A02040026 ot «05» ®eBpans 2026 r. . mexay PI'BOY
BO «Jlouckoit TAY» u OO0 «KOMITA-HUSA I'OHIAJIb®y; 7-zip CBoOOIHO pacmpocTpaHsie-
moe 10, GNU Lesser General Public License; Yandex Browser CBoOoaHO pacmpocTpaHsemoe
I10

3.2. UndopmanuonHoe odecriedenne 00yueHust

K Hcnons3yer-
OJIMYECTBO IK3EMILIIS-
Ne Csl IIPHU U3Y-
OcHOBHBbIE HCTOYHHKH poB B Oubnmoreke /
m\ YCHHH pasie-
ccbiika Ha ObC
JIOB
2 | lIumaues, B. C. Hauana BeiciIeil MaTEMaTHKH : https://e.lanbo 1-7
yuaeonoe nocobue mist CI1O / B. C. Illunayes. — 4-¢ | ok.com/book/480
us., crep. — Canxr-IlerepOypr : Jlans, 2025, — 686
384 c. — ISBN 978-5-507-53260-5. — Texkcr : amek-
TPOHHBIH // JIaHb : 37eKTpOHHO-0MOIMOTeYHas CH-
crema. — URL: https://e.lanbook.com/book/480686.
— PexxuMm goctymna: st aBTOpHU3. MOJIb30BaTENeH.
3 | Bynmsik, I'. M. CO0pHHK 3a1a4 U yIIpaKHEHHIT 110 https://e.lanbook.com/ 1-7
BhIciell Mmaremaruke / I'. M. Byapik. — 2-¢ us., book/321182
crep. — Cankr-IlerepOypr : Jlanp, 2023. — 332 c.



https://e.lanbook.com/book/378488
https://e.lanbook.com/book/378488
https://e.lanbook.com/book/321182
https://e.lanbook.com/book/321182

— ISBN 978-5-507-46820-1. — TekcT : 251eKTpOH-

HBIY // JIaHb : 31eKTPOHHO-OUONINOTEYHAsS CUCTEMA.

— URL.: https://e.lanbook.com/book/321182. — Pe-
KMM JIOCTYHA: JUIsl aBTOPHU3. TOJIb30BATENIEH.

https://e.lanbook.com/

4 | Maremaruka: ajnredpa v Hadajga MaTEMaTHYECKOTO
aHaim3a, reoMeTpus. Anredpa U Havaisa MaTeMaTH-
yeckoro anaiauza: 10—11-e kiacchl: 0a30BBIA U
yrayOnéHHbIi ypoBHH : yueOHuk / 1. A. AnumoB,
10. M. Konsirun, M. B. Tkauéra, ®Enopoa. — 12-¢
u3l., crep. — Mockaa : [Ipocsemienne, 2024, — 463
c. — ISBN 978-5-09-112136-0. — TekcT : a5ek-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CH-
crema. — URL.: https://e.lanbook.com/book/408656.
— Pexxum mocTyna: i aBTOpHU3. MOJIb30BATEICH.

book/408656

Hcnonb3yer-
KonuuecTBo sK3eMIIs-

Ne Csl IIPU U3Y-

JlonoJIHUTeIbHbIE HCTOYHUKH pOB B OubnuoTeke /
m\t YEHUU pasje-
ccebiika Ha ObC
JIOB
1 | ®ununenxo, O. B. Maremaruka : yuye6HOe nmocooue / 1-7

O. B. ®ummnenko. — Munck : PUIIO, 2019. — 269 c.
: W1, Ta0JI., rpad. — Pexxum nocryma: 1mo moammcke. —

https://biblioclub.ru/in

URL:

dex.php?page=book&

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

TeKCT : ANEeKTPOHHBIN.

1d=600094

Hepeqeﬂb I/IH(l)OpMaIIHOHHI)IX CIIPaBOYHBIX CHCTEM

HaumeHoBaHue pecypca

Pexxum gocryna

— @epepanbHbli  LEHTP HHPOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB
(PLIMOP)

http://fcior.edu.ru

— Enunas xoaaeKius I_[I/I(I)I)OBLIX 06p330BaTeJ'IBHLIX peCypcCcoB

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

— CIIpaBOYHUK 00Opa3oBaTesbHBIX pecypcoB «lloptan nuugpoBoro obpa3osa-
HUS

http://digital-
edu.ru/

— Enunoe okHO mocTymna k oOpaszoBaTenbHbIM pecypcam Poccuiickoit dene-
panuu

http://window.edu
ru/

— Ioptan CBOGOIHOTO MPOrPaMMHOT0 00eCTIEUEHUS

http://freeschool.a
Itlinux.ru/

— Y4eOHUKHN U TOCOOUA 110 MaTEMAaTUKE

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

KoMnieKT JIHIIeH3MOHHOT0 ¥ CBOOOTHO PACIIPOCTPAHSIEMOI0 IIPOrPaAMMHOI0 0GecreyeHust

IlepeyeHb JMLEH3MOHHOTO MPOTPAMMHOIO o0ecneYeHunst

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO «lOsxHas
CoodtepHas kommanus»; Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBOOOIHO pacmpoCTpaHsieMOe MPONpUeTapHOE
nporpammHoe obOecrieuenne; Google Chrome Cobomno pacmpocrpansiemoe 1O, smnensust freeware; Unreal
Commander CBoboaHo pacnpoctpansiemoe I10, nunensus freeware; Zoom Tapud basossiii CBoOogHO pacmpocTpa-
waemoe [10, ZoomVideoCommunications, Inc; Skype CBoGomHO pacnpocTpaHsieMoe MPONPUETAPHOE MPOrPaAMMHOE
ob6ecrieuenne; Dr.Web Jlorosop Ne PI'’A 12130035 ot 13.12.2022 r. mexay ®I'BOY BO «Jlouckoit TAY» u OO0
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https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408656
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

«KOMITAHU S TOHAAJIbD»; 7-zip CBoboano pacmpoctpansiemoe 10, GNU Lesser General Public License; Yan-

dex Browser CeoGoH0 pacnpoctpansemoe 110

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCHUIIJINHBI

KoHTponb M OIleHKa pe3yiabTaTOB OCBOCHUS y4eOHOW MUCHMIUIMHBI OCYIIECTBIISAETCS
npernojaBaTesieM B IMpoliecce MPOBEACHHs MPAaKTHUUECKUX 3aHATUN U J1abopaTOpHBIX padoT, a
TaKe BBIMOJIHEHUS 00YJalOUIMMUCS MHINBUAYAIBHBIX TIPOCKTOB.

Pe3ysabTarsl 00yyeHus
(oCBOECHHBbIE YMEHUsl, YCBOCHHbIE 3HAHUS)

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJbTAaTOB 00yUYeHUs

B pe3ynbrare 00ydeHus: 00y4aromuiicst JOHKEH:

3HATh.

c(OpPMHPOBAHHOCTD MPEICTABICHUI O METO/aX J0-
Ka3aTeJbCTB, AJITOPUTMOB PELLIEHUS 3a7ady; YMEHUU
dbopMynupoBaTh OMpEIEIeHUs, aKCUOMBI U Teope-
MBI, MPUMEHITb MX, MIPOBOJAUTH JOKa3aTeJIbHbIE
paccyXJIeHUs B X0/l pEHICHUs 3a/1a4

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHe pacueTHOM pabotsl. [ToaroToBka u 3a-
muTa pepepata. MareMaTu4ecKuii JUKTAHT.
TectupoBanue

yMeTb!

1) yMeHHe onepupoBaTh MOHSATHSMH: OIPEACICHHE, aK-
CHOMa, TeopeMa, CJIEICTBHE, CBOMCTBO, MPH3HAK, J0Ka-
3aTEeNLCTBO, PABHOCHJIBHBIE (QOPMYIUPOBKH; YMEHHUE
(hopMynupoOBaTH 00pPAaTHOE W MPOTHBOIIOIOKHOE YTBEP-
KJICHHWE, MPUBOIAMUTH NPHMEPHl M KOHTPIPUMEPBI, HC-
IIOJIB30BaTh METO/ MaTeMaTH4YeCKON WHAYKIUA,; IIPOBO-
AUTh J0Ka3aTCJIbHBIC pAaCCYXXKACHUA IIPpHU PCUICHHUU 3a/1a4,
OLICHMBATB JIOTHYECKYIO NPaBHIBHOCTD PACCYKICHHIH;

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

2) yMeHHe OINEepHpOBATh MOHATHSIMH: MHOXECTBO, TO/I-
MHO>KECTBO, OTIEpaIliy HaJl MHOXKECTBAMM, YMECHHE HC-
MOJIE30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyist
OTMCaHUsl peajJbHBIX IMPOIECCOB W SBICHUW W TPHU pe-
IICHUU 3a/1a4y, B TOM YHCJIC U3 JIPYTHX y4eOHBIX Tpe-
METOB;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHe pacueTHOM pabotsl. [ToaroToBka u 3a-
muTa pepepata. MaremaTUdecKHi JHUK-
TaHT. TectupoBanue

3) ymMeHue omnepupoBaTh MOHATUSMH: Tpad, CBA3HBIHM
rpad, repeBo, UK, rpad) Ha MIIOCKOCTH; YMEHHE 3a/a-
BaTh W ONHCHIBATH Irpad)bl pa3IMYHBIMK CIIOCOOAMU; HC-
HOJIB30BATh rpadbl IPU PENICHUH 33/1a4;

VYerHbi onpoc. Pemenue 3ana4. Beimonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
umTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TectupoBanue

4) ymenue cBOOOIHO ONEPHUPOBATh NOHATHAMU: COUETA-
HUE, NIEPECTAHOBKA, YUCIIO COYETAaHUM, YUCIIO MepecTa-
HOBOK; OMHOM HbIOTOHA; yMEHUE MPUMEHSTh KOMOHMHA-
TOpHBIE (DAKTHI U pacCy>KIACHUS JUISL PELICHUS 3a/1a4;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM pabotsl. [ToaroToBka u 3a-
umTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TectupoBanue

5) yMeHHe onepupoBaTh MOHATUAMU: HATyPAITBHOE YHC-
JI0, 1IEJ0€ YUCIIO, OCTATOK MO MOAYJII0, PallMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATypaJib-
HBIX, LEJIbIX, PAlMOHAIbHBIX, NEHCTBUTEIbHBIX YHUCEN,
YMEHHE HCIIOJIb30BaTh MIPU3HAKH JICJIUMOCTH,
HAaMMEHBIINN OOIMIA [OENUTENIh U HAaWMEHBIIEE OOIee
KpaTHoe, anroput™ EBKinaa mpu peuieHuu 3aaad; 3Ha-
KOMCTBO C pa3JIM4YHbIMU MO3MLMOHHBIMH CHCTEMaMHU
CUMCIICHUS;

VYerHbii onpoc. Pemenue 3aga4d. Beimonne-
Hue pacueTHOl paboTsl. [loaroroska u 3a-
mura pepepata. MaremaTHYECKHH K-
TaHT. TectupoBanue
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6) ymeHre cBOOOIHO OTIEPUPOBATH MOHATHSAMU: CTEIICHb
C LEJBIM IIOKa3aTejeM, KOPeHb HaTypajlbHOH CTEIEHH,
CTENEHb C pallMOHAJIbHBIM MTOKa3aTesleM, CTENEHb ¢ JIeH-
CTBHUTENBHBIM (BEHICCTBEHHBIM) TMOKa3aTesieM, JIOora-
pudM gncia, CHHyC, KOCHHYC ¥ TAHT'€HC ITPOU3BOJILHOTO
4Kcia;

VYcerasiit onpoc. Pemenue 3amad. Beinosne-
HUe pacueTHOl paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTHYECKHH TUK-
TaHT. TecTupoBanue

7) yMeHue onepupoBaTh MOHATHAMU: TOXKAECTBO, TOXK-
JIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMA YpPaBHEHMH M HEPaBEHCTB, PaBHOCWIBHOCTb
YpaBHEHUH, HEPABEHCTB U CHUCTEM, PallMOHAIBHBIE, HP-
panroHaNbHbIe, TOKa3aTelbHbIe, CTETEHHbIE, Jorapud-
MHUYECKHE, TPUTOHOMETPUUECKHE YPaBHEHUs, HEPaBEH-
CTBa M CHCTEMBI; YMEHHE PEIIaTh YPaBHEHUs, HEPABEH-
CTBAa M CUCTEMBI C IIOMOILBIO Pa3IUYHBIX IIPUEMOB; pe-
1IaTh YPaBHEHUS, HEPABEHCTBA M CHCTEMBI C IapaMeT-
pOM; MPUMEHATh YPaBHEHHS, HEPABEHCTBA, UX CUCTEMBI
JUISL pellleHus MaTeMaTU4eCKUX 3a7ad M 3a1ad U3 pas-
JTUYHBIX 00J1acTel HAYKH M PeabHOM )KHU3HU;

VYcerasiit onpoc. Pemenue 3amayd. Beinosine-
HUe pacueTHOl padoTsl. [Togroroska u 3a-
muTa pedepara. MaTeMaTHYECKUMA THUK-
taHT. TecTupoBanue

8) ymMeHue cBOOOHO OMEPHPOBATH MOHITHAMU: TpaduK
¢byHKIIH, oOpaTHas (GYHKIHS, KOMITO3UIUS (DYHKITHH,
nuHeHHas (QYHKUUS, KBaApaTH4yHas (QYHKIHs, CTEICH-
Hast QyHKIMS C LEJIBIM MOoKa3areineM, TPHTOHOMEeTpUYe-
ckre QpyHKINU, 0OpaTHBIE TPUTOHOMETpHUYECKHE (YHK-
UM, TIOKa3zaTelbHas W Jorapupmuyeckas QGyHKIUH,
YMEHHUE CTPOUTH Tpaduku QyHKIHIA, BEITOTHATH MPE00-
pa3oBaHus rpadUKOB (yHKITHIA;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHE pacyeTHOU paboThl. [TogroToBka u 3a-
mmTa peepara. MaTeMaTHUCSCKHUNA TUK-
TaHT. TectupoBanue

YMEHHUE HCIOJIb30BaTh Tpadukn GyHKUMN AT U3yUEeHUs
MIPOIIECCOB M 3aBHCHUMOCTEH TpW pEIIeHHH 33734 U3
JIPYTUX y4eOHBIX MPEeIMETOB U U3 peaNbHOM KU3HM; BBI-
pakaTh HOPMYIIaMH 3aBUCUMOCTH MEXY BEIMUMHAMU;

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

yMEHHE CBOOOJHO ONEpPHPOBATh MOHATUSMHU: YETHOCTH
(GYHKIUHM, TEPUOJUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTD
(yHKIIMHA, MOHOTOHHOCTh (DYHKITHH, SKCTPEeMyM (YHK-
1M, HauOoIbIllee W HaMMEHbLIeE 3HAUCHUS (YHKIIHU
Ha TPOMEXKYTKE; yMEHHE TPOBOJUTH HCCICIOBAHUE
GyHKIMH;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM paboTsl. [ToaroToBka u 3a-
muTa pepepata. MaremMaTUdeCKHH JHUK-
TaHT. TectupoBanue

YMEHHUE HCIIOJIb30BaTh CBOMcTBAa M rpaduku (QyHKUUI
JUISl PeLeHNs] YpaBHEHUH, HEPABEHCTB M 3a/ay C Irapa-
MeTpamMH; H300pakaTh Ha KOOPAWHATHOW IIJIOCKOCTH
MHOJKECTBA PEIICHNUI ypaBHEHH, HEPABEHCTB U UX CH-
CTEM;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM pabotsl. [ToaroToBka u 3a-
umTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TectupoBanue

9) ymenmne cBOOOIHO OMEPHPOBATH MOHATUSAMH: TOCIE-
JIOBaTENLHOCTh, apu(pMEeTHIECKasi MPOTPECChs, TeOMET-
puueckas mporpeccusi, OECKOHEYHO yOBIBaloIIas Ireo-
METpHUECKasl MPOrpeccus; yMEHHE 3a7aBaTh MOCIEI0Ba-
TEJIBHOCTH, B TOM YHCJIE C IIOMOIIBI0O PEKYPPEHTHBIX

bopmya;

YerHbil onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHOl paboTsl. [loaroroska u 3a-
uTa pepepara. MareMaTudecKuil TMKTaHT.
TectupoBanue

10) ymeHue omepHpoBaTh MOHATHAMU: HEMPEPHIBHOCTD
(GyHKIUHM, acuMNTOTHl rpaduka (QyHKIHMH, TepBas |

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HUe pacueTHOl paboTsl. [loaroroBka u 3a-
uTa pepepara. MareMaTnyeckuil IMKTAHT.
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BTOpasi MPOU3BOIHAsT (DYHKIIMH, TEOMETPUICCKHUA U (Hu-
3UYECKUN CMBICTT TIPOW3BOIHON, IepBOOOpa3Has, ormpe-
JIEJICHHBIA MHTETpall; YMEHHE HaXOAUTh ACHUMIITOTHI
rpajuka QyHKIHUW; YMEHHUE BBIYUCISTH MPOU3BOHBIC
CYMMBI, TPOM3BEEHNS, YACTHOTO W KOMITO3UINH (HyHK-
Ui, HAXOAWTHb YpaBHEHHWE KacaTelbHOW K Tpaduxy
GbyHKIMH;

TectupoBanue

YMEHHUE MCIOJIb30BATh POU3BOAHYIO JUIS UCCIIEIOBAHUS
GYHKIWHA, U1 HAXOXKIEHHUS HAWIYYIIero pemieHus B
MPHUKJIATHBIX, B TOM YHCIE CONHMAIbHO-DKOHOMHYECKUX
u Qu3HYecKHuX 3ajadax, Uil ONpPEIeNCHHUs CKOPOCTH H
YCKOpEHUS; HaXOUTh TUIOMIAI U 00heMbl (pUryp ¢ mo-
MOIIII0 MHTETpaja; MPUBOAUTH MPUMEPHl MaTeMaTHde-
CKOTO MOJICIMPOBAHMS C TMOMOIIBIO JU(QepeHIrnab-
HBIX YPaBHECHU,

VYcerasiii onpoc. Pemenue 3amad. Beinosne-
HUE pacueTHOU pabotsl. [ToaroroBka u 3a-
muTa pedepara. MaTeMaTHYECKUMA TUKTAHT.
TectupoBanue

11) ymeHme oOmIepHpOBaTh IMOHATHIMH: KOMIUIEKCHOE
YHCIIO, COIPSKEHHBIE KOMIUICKCHBIE YUCIA, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opma 3amuch KOoM-
IUIEKCHBIX 4YHcesl (FeoMeTpHUYecKas, TPUIOHOMETpHUYe-
cKasg W anreOpandeckas); yMeTh MPOU3BOANUTH apudpMe-
THUYCECKUC )Z[CI‘/'ICTBI/DI C KOMIUICKCHBIMU YUCJIaMU; IIPUBO-
JUTh IPUMCPBI UCTTIOJIB30BAHUA KOMITJICKCHBIX YHCEJI;

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

12) ymenne cBOOOTHO ONEPHUPOBATH TMOHSATHIMHU: CPEI-
Hee apudMeTHYecKoe, MeauaHa, HauOoybpllee W
HaMMCHBIICC 3HAYCHHA, padMax, JUCICPCUA, CTaHOapT-
HO€ OTKJIOHEHHE JJIsl ONMCAHWS YHCIOBBIX JaHHBIX;
YMEHHE HCCIIE0BaTh CTAaTHCTUUECKUE NAaHHBIC, B TOM
YuCiIC C IMPUMCHCHUEM I’pa(bI/I'-IeCKI/IX METOAOB M JJICK-
TPOHHBIX CpPEJACTB; Tpauyeckn HCCIeOBATH COBMECT-
HbIE HAOJIIOJICHUS C IOMOIBIO TUarpaMM pacceuBaHMs U
JIMHEHHOU perpeccuu;

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

13) yMeHHe HaXOAUTh BEPOSITHOCTH COOBITHH C MCIIOIb-
30BaHMEM TpapUUECKUX METOA0B; NPUMEHATH IJS pe-
HIeHUs 3a71a4 (HOPMYIIbI CIOKEHUS U YMHOXKEHHS BEPO-
ATHOCTEH, (OPMYITy TOJHON BEPOSTHOCTH, (HOpMYITy
bepnymium, komOuHaTOpHBIE (GaKTHl U (OPMYIIBL; OLICHHU-
BaTh BEPOATHOCTH peasbHBIX COOBITHI; YMEHHUE Olepu-
poBaTh MOHATHAMMU: CIydaiiHas BETUYMHA, pacIipeserne-
HUE BEpOATHOCTEH, MaTeMaTH4YecKoe O)KHJIaHUe, IHuC-
nepcusi ¥ CTaHIAPTHOE OTKJIOHEHHE CIIydailHON Besu-
YUHBI, (YHKUUH PACHpPEAEICHUS] U IUIOTHOCTH DPaBHO-
MEPHOTI'0, [10Ka3aTeIbHOI0 U HOPMAJILHOI'O paclpejiesie-
HUI; YMEHHE HCIOIb30BaTh CBOICTBA M3YYEHHBIX pac-
MIpEJICNIeHNH JUIsl pEeIleHus 3a/1a4; 3HAKOMCTBO C IOHS-
TUSIMH: 3aKOH OOJBIIMX YHCEI, METOJbI BHIOOPOYHBIX
WCCIIEIOBAHNHN; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBIIE-
HUsI 3aKOHA OONBLIMX 4YMCeNl B MPUPOAHBIX U OOIIe-
CTBEHHBIX SBICHUSX;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
muTa pepepata. MareMaTHUeCKUI TUKTAHT.
TectupoBanue

14) ymenne cBOOOTHO OTIEPHPOBATH MOHATHUSMU: TOYKA,
IpsiMast, MIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyd, IIOC-
KHMH yroj, JBYTPaHHBIM yroj, TpeXrpaHHBIN yroi, nepe-
CeKaroluecs, NapajiejbHble M CKpEeIlUBaoIuecs npsi-

YerHbil onpoc. Pemenue 3aga4d. Beinonne-
Hue pacueTHo# pabotsl. [loaroroska u 3a-
mura pepepara. MaTeMaTH4eCKUN IUKTAHT.
TectupoBanue
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MBI, MapajuIEIbHOCTh U MEPIECHANKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroia MeXIy NPsSMBIMH, YTOJ MEXIY
OpsSAMOW M TUIOCKOCTBIO, Yroil MEXIy IUIOCKOCTSIMH;
YMEHHUE HCIIONB30BaTh MPU PEUICHUH 33/1a4 H3y4YeHHBIE
(GaKkTel M TEOpEeMbl IUITAHWMETPUH; yYMEHHE OIICHHBAThH
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHUE Ole-
pUpOBaTH MOHATHSAMHU: MHOTOTPaHHUK, CEUEHHE MHOTO-
TpaHHMKa, MMPABUJIBHBIH MHOTOTPAaHHHK, MpPU3Ma, MUpa-
MHIa, QUrypa U MOBEPXHOCTh BPAIICHHMS, [IMIHHAP, KO-
HyC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTHU, CEUECHUS KO-
Hyca M UWIMHIpPA, TapajulelbHbIe OCH WM OCHOBAHUIO,
CedYeHHe Iapa, II0CKOCTh, Kacaromasics: Chepbl, IUIHH-
Jpa, KOHyCa; yMEHHE CTPOUTH CEYEeHHE MHOTOTPaHHUKA,
n300paxxaTb MHOTOTPaHHUKH, GUTYpHl U MOBEPXHOCTH
BpAIlEHHsI, UX CEUYCHHS, B TOM YHCIIE C TOMOIIBIO 3JIEK-
TPOHHBIX CPEICTB; YMEHHE NPHMEHATH CBOHCTBA T€O-
METPHUECKUX (PUTYp, CAMOCTOSTENHHO (HOPMYIHPOBATH
oTpeJiesieHusI U3y4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3bI
0 CBOICTBaxX W MpH3HAKaXx T'€OMETPHUYECKHX (HUTYD,
00OCHOBBIBATh WIIM OMPOBEPTaTh UX; YMEHUE MPOBOAUTD
KJaccupuKauo GUryp mo pazaInyHbIM IpU3HAKaM, BbI-
HOJHSATHh HEOOXOIMMBIE TOTTOJHUTEIbHBIE TIOCTPOCHHUS;

15) ymeHne cBOOOAHO OMEPUPOBATH MOHATHUSMH: IUIO-
manas GUrypsl, 00beM QUryphl, BEIMYMHA yTIIa, PacCTO-
SIHUE OT TOYKHU JIO TIOCKOCTH, PACCTOSIHUE MEXKIY Mps-
MBIMH, PACCTOSIHUE MEXIYy IUIOCKOCTAMH, IIIOIIAIh
cdephl, IUIOMAAb TMOBEPXHOCTH MHHPAMHIbI, HPU3MBI,
KOHyca, LWINHJpa, 00beM Ky0a, MpSMOYroJbHOrO Ia-
pajuienenunena, MUPaMUIbl, IPU3MBI, HWINHIPA, KOHY-
ca, IIapa; yMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB ITO-
JOOHBIX GUTyp;

VYerHbi onpoc. Pemenue 3ana4. Beimonne-
HUE pacuyeTHOoil paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MaTeMaTUICCKHUI TUKTAHT.
TectupoBanue

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSMH: JIBU-
JKEHHE, TMapauleNbHBI MEepeHOC, CUMMETPHS Ha IUIOC-
KOCTH M B TIPOCTPaHCTBE, IMOBOPOT, NpeoOpa3oBaHuUe
noo0ust, MoJo0HbIe (QHUTYPBI, YMEHHE pPAaclo3HaBaTh
paBHbIE U TIOZOOHBIE (GUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, ApXWUTEKType; YMEHHE HCIOJb30BaTh I€O-
METPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUYECKHUE
BEJIMYWHBI (JUTHHA, YTOJ, IUIOMAaab, 00bEM) MPH pere-
HHUHM 3a7ad U3 Ipyrux y4eOHBIX MPEIMETOB U U3 pealib-
HOM KU3HU;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
muTa pepepata. MareMaTHUECKUI TUKTAHT.
TectupoBanue

17) ymenue cBOOOAHO OMEPUPOBATH MOHATHUAMU: TIPS-
MOYTOJIbHAsl CUCTEMa KOOPJIMHAT, BEKTOP, KOOPAMHATEI
TOYKH, KOOPJIMHATHl BEKTOPA, CyMMa BEKTOpPOB, IIPOU3-
BEJICHUE BEKTOpa Ha 4UCIIO, PA3JIOKEHUE BEKTOpa II0
6a3ucy, CKaJIIpHOE IIPOU3BEICHUE, BEKTOPHOE IPOU3Be-
JIEHUE, YroJ MEXJTy BEKTOpaMH; yMEHHE HCIIOJIb30BaTh
BEKTOPHBII M KOOPAWHATHBIN METOM I PEIICHUs Teo-
METPHUUECKUX 3aJ[ay M 3a/1a4 JIPYTUX Y4eOHBIX IpeaMe-
TOB; ONEPUPOBATh MOHATHAMU: MaTpuua 2 X 2 u 3 X 3,
ONpEeAEIUTENs MAaTPHILIbI, TEOMETPUUECKUN CMBICI OIpe-
JeNuTens;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHo# pabotsl. [loaroroska u 3a-
mura pepepara. MaTeMaTH4eCKUN IUKTAHT.
TectupoBanue

18) ymeHune MOIETUpPOBaTh peaabHbIC CUTYAIlUN Ha SI3bI-

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [logroroska u 3a-
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K& MaTeMaTHKH; COCTAaBIISTh BBIPAKEHHSA, YpaBHEHHS,
HEPaBEHCTBA U MX CUCTEMBI 10 YCIIOBUIO 3ajlauy, UCCIle-
JIOBaTh MOCTPOEHHBIE MOJIENH C MCITIOJIb30BAaHUEM arlla-
parta anreOpbl, HHTEPIPETUPOBATEH MOTYYESHHBINA PE3yIb-
TaT; CTPOUTh MAaTeMaTHYeCKUE MOJEIU C IIOMOLIBbIO
TeOMETPUUECKUX MOHATUH M BENIWYMH, PELIaTh CBS3aH-
HBIE C HUMU MPaKTHUECKUE 3a]1a4uM; COCTABIATh BEPOSAT-
HOCTHYIO MOJIeNb M HWHTEPHPETHPOBATh IOITYUECHHBIN
pe3ynbTaT; pellaTh NPHUKIAAHBIE 334aydl CPEICTBAMHU
MaTeMaTHUYeCKOTO aHajau3a, B TOM YHCIE COLMAIbHO-
9KOHOMHYECKOT0 M (PU3UUECKOTO XapaKTepa;

nuTa pedepara. MareMaTHuecKuil TUKTaHT.
TectupoBanue

19) ymenue BbIOMpaTh MOAXOISIIMNA METOH UIS pelle-
HUS 33Ja4; TOHUMaHWE 3HAYMMOCTH MaTEeMaTHKH B
W3yYCHUN TPUPOAHBIX M OOIIECTBEHHBIX MPOLECCOB M
SBJICHUI; YMEHHE paclo3HaBaTh MpPOSBICHHE 3aKOHOB
MaTEMAaTHKH B HCKYCCTBE, YMEHHE IIPUBOANUTE NPUMEPEI
MAaTE€MaTUYECKUX OTKPBITUM POCCHUMCKOW U MHUPOBOM
MAaTEeMaTUYECKOM HAYKH.

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

Hmozo6wtii Konmponv:

3auem, IK3amen
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