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1. HOACHUTEJIBHASA 3AIIMCKA

HopMaTuBHBIC OCHOBAHUA I Pa3padoTKH padoye y4eOHO MpOrpaMMmbl:
®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 (pen. ot 31.12.2014, ¢ usm. or
02.05.2015) «O6 ob6pazoanuu B Poccuiickoit @deaepannun» (C U3M. U AOI., BCTYI. B
cuiy ¢ 31.03.2015)

®denepanbHblii TOCYAApPCTBEHHBIH 00pa30BaTeNIbHbIA CTAHAAPT CPEIHEro OOIIEro
oOpa3oBaHusi, YTBEPKIEHHBI mOpHkKa3oM MuHucTEepcTBa OOpa30BaHUSl U HAYKHU
Poccuiickoit @eneparuu 17.05.2012 Ne 413

[Ipukaz MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot
31.12.2015 Ne 1578 «O BHeceHHMU U3MEHEHMH B (heepasbHbI rOCY/1apCTBEHHBIH
oOpa3oBaTeNibHbI CTaHAAPT CpeaHero oOIero oOpa3oBaHUs, YTBEPKIECHHBIN
npukazoM MunuctepcTBa o6pazoBaHus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 . Ne 413»

[Iporpammel  00mieoOpa3zoBaTeNbHBIX yupexaeHuil mno anredbpe 10-11 xmaccos
aBropsl FO.M. Kosnsirun, M.B. Tkauesa u npyrue. - M.: [Ipocsemenue, 2020.
[Iporpammel 0011€00pa3oBaTenbHBIX YyupekaeHuid nmo reomerpun 10-11 kmaccos,
aBropsl JI.C. Atanacsn, B.®. byty30B u 1p. - M.: I[Ipocsemenue, 2019.

Henn:

. o0ecrieyeHrne BO3MOKHOCTH HCIIOJIb30BAaHUS MaTEeMaTHUYECKUX 3HAHUW M YMEHHUU B
MOBCETHEBHOM JKU3HU M BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUS 00pa3oBaHus

. CTAaHOBJICHME€ U PAa3BUTHE JIMYHOCTH OOYydYaIOMIerocss B €€ CaMOOBITHOCTH U
YHUKAJIbHOCTH, OCO3HAaHHUE COOCTBEHHOM  WHIWBUIYAIbHOCTH, TIOSIBICHHE
KU3HEHHBIX IJIAHOB, TOTOBHOCTh K CaMOOIIPEIEJICHHIO;

. JOCTHDKEHUE  BBIIYCKHUKAMHU I[JIAHUPYEMBIX pPE3YJbTaTOB: KOMIETEHLHMH U
KOMIIETEHTHOCTEH, OMpEEesIEeMbIX JTUYHOCTHBIMU, CEMEHHBIMU, OOIIECTBEHHBIMH,
rOCY/IapCTBEHHBIMU MOTPEOHOCTSIMU U BO3MOKHOCTSIMU 00YYarOUIErocs CTapIIero
IIKOJIBHOTO BO3pacTa, WHAMBUAYaJbHOW 00pa30BaTelIbHONW TpaeKTOpUel ero
Pa3BUTHUSA U COCTOSIHUEM 3J10POBBSI.

3agaun:

1. hbopmupoBaHrEe POCCUNCKON TPaKIAHCKON UASHTUYHOCTH 00YyUYaOIUXCS;
2. COXpaHCHHE W pPa3BUTHE KYJIBTYPHOTO pPa3HOOOpa3usi M S3BIKOBOIO HACCIUS

MHOrOHanoHanbHOro Hapoaa Poccuiickonn ®denepaunnu, peanusanus npaBa Ha
W3y4YEHUE POJHOrO $A3bIKa, OBJIAJICHUE JIYXOBHBIMM ILIEHHOCTAMU W KYJIbTYpOU
MHOTOHallMOHANBbHOro0 Hapoaa Poccuu;

3. obecrieueHre paBHBIX BO3MOXKHOCTEH MOTyYeHUsT KaYECTBEHHOTO CPEHEro o0Iero

o0pa3oBaHus;



4. obecrnieueHue JOCTUKEHUS oOydJaromumucs  00pa3oBaTeNbHBIX
pe3yabTaTOB B COOTBETCTBHM C TpeOOBaHUSIMH, yCTaHOBIEHHBIMU (DenepanbHBIM
rOCYJJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEHETO OOIIEro 0Opa30BaHUS
(manee — ®I'OC COO);

5. obecrieueHre peanu3aluu OeCIyIaTHOTO 00pa30BaHUs Ha YPOBHE CpPEHEro OOIIero
oOpazoBaHus B  00beME  OCHOBHOM  00pa3oBaTE€NbHON  MPOTrpaMMBI,
npeaycMaTpuBaloel n3ydeHne o0a3aTeNbHBIX YI4EOHBIX PEIMETOB, BXOISAIINX B
yueOHBIN MmiaH (y4eOHbIX MPEAMETOB MO BBIOOPY M3 00s13aTEIBHBIX MPEIMETHBIX
oOnacTeil, JOMOMHUTENbHBIX YYEOHBIX MPEAMETOB, KypCOB MO BBIOOPY M OOLIUX
JUI BKJIFOYEHHUSI BO Bce y4eOHBbIE TUIaHBI Y4eOHBIX NMPEAMETOB, B TOM YHCJIEC Ha
yrIIyOJIGHHOM YPOBHE), a TaK)K€ BHEYPOUHYIO JACSITEILHOCTD;

6. yctaHOBNIEHHE TPeOOBaHWI K BOCHMUTAHHWIO U COIUAIM3ANNUA OOYJarOMIMXCS, WX
CaMOUJCHTH(DHUKAIIMK TOCPEJICTBOM JIMYHOCTHO M OOIIECTBEHHO 3HAYMMOMN
JESITeNFHOCTH, COIMAIBHOTO U TPAXKIAHCKOTO CTaHOBJICHHUS, OCOZHAHHOTO BBHIOOpa
npodeccuy, TIOHMMaHUE 3HA4YeHHUs NPO(YECCHOHATBLHOW JEATEIBHOCTH IS
YyeloBeKa W O00IecTBa, B TOM YHCIE Yepe3 pealu3alrio 00pa30BaTeIbHBIX
poTpamMM, BXOJSIIUX B OCHOBHYIO 00pa30BaTeIIbHYIO IPOrpaMmy;

7. o0ecrieueHne  TPEEMCTBEHHOCTH  OCHOBHBIX  O0pa30BaTelIbHBIX  MPOTPAMM
HAYaJIbHOTO 0O0I11er0, OCHOBHOTO OOIIEro, CpeIHero 001Iero, npoheccuoHaIbHOro
oOpa3zoBaHus;

8. pa3zBuTHE rOCYJapCTBEHHO-O0IIECTBEHHOTO YIpaBIeHUsI B 00pa30BaHNY;

9. bopMHpoBaHUE OCHOB OIICHKM PE3YJIbTATOB OCBOEHUS OOYYAIOUIUMHUCS OCHOBHOM
o0pa30oBaTeIbHOM MPOTPAMMBbI, JESITENILHOCTH TMENarornyeckux pabOTHUKOB,
OpraHu3alui, OCYIIECTBISIOMUX 00pa30BaTEIbHYIO A TEILHOCTS;

10.co3manue ycnoBUM IS pa3BUTHS M caMopeanu3anuu OoOydarommxcs, s
dbopMupoBaHus 3I0pPOBOTO, OE30MACHOIO U DKOJOTHYECKH IIeJIECO00Pa3HOI0
o0Opaza KU3HH 00yUJaroIIuXCs.

11.cucTtemaTuzanus CBEJEHUHW O 4YHUCIAX; M3yYCHHE HOBBIX BHIOB (QOpMYI
(TPUTOHOMETPUYECKUX), MPAKTUYECKUX HABBIKOB U BBIUYMCIUTEIBHON KYJIBTYPHI,
paciimpeHue u COBEPIIIEHCTBOBAHUE anredpanvecKoro amnmapara,
cOPMUPOBAHHOTO B OCHOBHOM WIKOJIE M €ro MNPUMEHEHHE K PEUICHHIO
MaTeMaTHYECKUX U HeMaTeMaTHUeCKUX 3a/1ay;

12.pacmupenue u cuctemMaTH3anus OOMUX CBEAECHUH O (YHKIUSAX, TOMOTHEHHE
Kjlacca U3ydaeMbIX (YHKUUN (TPUTOHOMETPUYECKUX), WIUIIOCTPALMs IIMPOTHI
npUMEHEHUs1 QYHKIUHN I ONUCAaHUS U U3yYEHUS PeabHbIX 3aBUCUMOCTEH;

13.m3yueHue CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (HOPMHUpPOBAHME YMEHHUS MPHUMEHATH
MOJTyYEHHbIE 3HAHUA [Tl pEIIeHUs MPaKTUUYECKUX 3a71a4;

14.pa3BuTHe MpencTaBICHUA O BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaroIlleM MHUDE;

15.3HaKOMCTBO C OCHOBHBIMH UJESIMH U METOJaMU MaTEeMaTHYECKOr0 aHaJIH3a.
MeTtoau4eckue 0COOEHHOCTH Kypca
N3yuenne puciurinHel «MaTeMatuka» MpeaycMaTpUBaeT CIEAYIOIIUE BUJIBI
YpOKOB: (opMHUpOBaHMS 3HAHUMN; 3aKpEIJICHWS U COBEPILICHCTBOBAHUS 3HAHMIA;



GopMHUpOBaHUST U COBEPILICHCTBOBAHUS 3HAHWW,  (QOPMUPOBAHMS  yMEHUU U
HAaBBIKOB, COBEPIICHCTBOBaHMA 3YH, mpuMeHeHne 3HAaHWK Ha NPAKTHKE; MOBTOPEHUS U
CUCTEMATHU3allNH; KOHTPOJIA ycBoeHUus 3YH

Ha Teopernueckux 3aHATUAX M3JIaracTCsd HAa BBICOKOM HAayYHOM YPOBHE
TEOPETUUYECKUN MaTeprall, WIUIIOCTPUPYEMBIN NIPUMEPAMU U PELICHUSAMH TUIIOBBIX 3a1a4.
N3noxeHue TEOPETHMYECKOrO Marepuana JOJDKHO HOCUTh  CAMOCTOSITENBHBIA U
3aKOHUYEHHBIN XapaKkTep, COAEPKaTh JIEMEHThI MPOOJIEMHOCTH, UMETh JIOTUYECKYIO CBA3b
C paHee W3YYEHHbIM MaTepuajioM M ObITb OPUEHTHUPOBAHHBIM Ha MOCIEIYIOLIEe
IIPUMEHEHHUE MaTepuasa B Ipyrux AUCLUHUILUIMHAX U Ha IIPAKTHUKE.

OCHOBHOW 1LENBI0 MPAKTUYECKUX 3aHATUN SIBISIETCS 3aKPETUIEHUE TEOPETUYECKOIO
MaTepuana, NpuBUTHE O0y4aeMbIM HABBIKOB MPAKTUYECKOTO MPUIIOKEHUS MaTeMaTHKU
JUISL pelIeHus] BOGHHO-TIPUKIJIAIHBIX 3a/1a4. [Ipu 3ToM oco0oe BHUMaHUE CIEeyeT yAeIsiTh
Pa3sBUTUIO AHAJIUTUYECKUX, BBIYHUCIMUTEIBHBIX HABBIKOB, 3aJadyaM IPUKIAJHOTO
XapakTepa, CBA3aHHBIM C OyAyled chenuanbHOCThIO KajeT. Ha kaXaoM mpakTH4ecKoM
3aHSITHH YaCTh BPEMEHU CJIEAYET UCIOJIb30BATh JJISl CAMOCTOSTENIbHON PaOOTHI.

Ha Bcex 3aHATHAX 1O MaTeMaTHKEe HEOOXOJMMO UIMPOKO HCHOJIb30BATh
pa3zHooOpa3Hbie (OpPMBbI U METO/IbI 00YUEHUS, aKTUBU3UPYIOIINE YUeOHO-TT03HABATEIbHYIO
nesTeNnbHOCTh KaaeT. Juddepenmaius TpeOOBaHU K KaJeTaM Ha OCHOBE JOCTHKEHUS
BCEMHU 0053aTEJIbHOTO YPOBHS MOJITOTOBKH OyZIET CIOCOOCTBOBATH PA3rpy3Ke 00ydaeMbIX,
o0ecneunuT uxX MOCHIBHON paboToil M CPOpMUPYET Yy HUX MOJOKUTEIBHOE OTHOLIEHUE K
yueoe.

VY4eOHbI mpoluecc HEOOXOAMMO OpPHUEHTUPOBAaTh Ha PALMOHAJIBHOE COYETAHHE
YCTHBIX U NMHCBMEHHBIX BUAOB pabOT, KaK MpPU M3YyYEHUM TEOPUH, TaK U IPU PELICHUU
3a/1ad.

BHuMaHue nomKHO OBITH HAIPABJIEHO HAa Pa3BUTHE pedM KaAeT, pOpMHUpPOBaAHHUE Y
HUX HAaBBIKOB YMCTBEHHOI'O TpyJla — INIAHUPOBAHUE CBOEH pabOThI, MOUCK pallMOHAIbHbBIX
IIyTE€H €€ BBIIIOJIHEHUS, KPUTHUECKYIO OLIEHKY PE3yJIbTaTOB.

Ha Bcex 3aHATHAX MO MaTeMaTHKE HEOOXOJHMMO MOAYEPKHBATh €€ MPHUKIATHOM
XapakTep, pojb M 3HAHME IUCLUIUIMHBI B MOJTOTOBKE OYAYHIMX KYypCaHTOB BOEHHBIX
YUPEKIACHUHN, BKJIaJ, OTEUECTBEHHBIX YUYEHBIX B PA3BUTHE MAaTEMATUYECKON HAYKH.

KoHTponb ycBOEHHs KaxeTamMu IPOTPaMMBbl OCYIIECTBIISIETCS B XOJE BCEX BUIOB
yueOHBIX 3aHATHH, a TakKe IPU BHIIOJHEHUH CAMOCTOATEIbHBIX, KOHTPOJIBHBIX padorT,
TECTOB.

KoHTponpHbIE paOOTEl MPOBOAATCS O OJHOW WJIM HECKOJBKUM TE€MaM M UMEIOT
LIEJIBIO IIPOBEPUTH 3HAHKS, YMEHHS Y HaBBIKU KAJET 10 U3YYEHHOMY MaTepuay.

OO0mas xapakrepucTuKa Kypca

IIpakTHueckas TOJIE3HOCTh MAaTeMaTUKU OOYCIOBJIEHA TEM, YTO €€ MPEeIMETOM
SBISICTCS (PYyHIaMEHTAJIbHBIE CTPYKTYPBI PEAIBHOTO MHUpa: MPOCTPAaHCTBEHHBIC (hOPMBI U
KOJIMYECTBCHHBIE OTHOIICHUS — OT MPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE JIIOJACH, /10 JOCTATOYHO CJIOKHBIX, HEOOXOJAMMBIX [Ji Pa3BUTHUS HAY4YHBIX H
TEXHOJIOTHYECKUX UAeh. be3 KOHKPETHBIX MaTeMaTHYEeCKUX 3HAHUM 3aTPYJIHEHO
MOHMMAaHWE TMPUHIHUIIOB YCTPOMCTBA H HCHOJIB30BAaHUSA COBPEMEHHOW TEXHUKH,
BOCHIPHUATHE HAyYHBIX 3HAHWH, BOCIPHUATHE ¢ HHTEpIpeTalus pa3HOOOpa3sHOU
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COLMAJILHOM, AKOHOMMYECKOHN, MOJIUTHYECKOMN uHpopMaiuuy,
Mano3(ppeKkTUBHA MOBCEIHEBHAs MNpPAKTHYECKas NeATeabHOCTh. Kaxnomy uenoBeky B
CBOEW JKU3HU MPUXOIAUTCS BBINOJHATH JOCTATOYHO CIIOKHBIC PACUEThI, I10JIb30BATHCS
00111eynOTpeOUTEILHOM BBIYUCIUTEIILHON TEXHUKOM, HAXOAWTh B CIPABOYHUKAX U
MPUMEHSITh HYXXHbIE (OPMYJIBI, BIAJETh MPAKTHUECKUMH IMPUEMaMU TE€OMETPUUECKUX
U3MEPEHU W TOCTPOEHUH, 4YuTaTh WHGOPMAIUIO, NPEICTABIECHHYIO B BUJE TaOJIHIL,
auarpaMM, TpadUKOB, MOHUMAaTh BEPOSATHOCTHBIA XapakTep CIy4allHbIX COOBITUH,
COCTaBJISITh HECJIOKHBIE AJITOPUTMBI U JP.

JUis >KM3HM B COBPEMEHHOM OOIIECTBE BaXKHBIM SBIsAETCA (POpMUPOBAHUE
MaTeMaTUYECKOI0 CTHJISL MBILIJICHUS, IPOSBIISIOIETOCS B ONPEACICHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce MareMaTHueCKON IESITEIbHOCTU B apCeHajax IPUEMOB U METOJ0B
YeJIOBEYECKOI0 MBIIIJICHUSI €CTECTBEHHBIM 00Pa30M BKJIIOYAIOTCS MHAYKIUS U JEAYKIUS,
000011IeHHe U KOHKpETHU3alus, aHAIM3 W CUHTE3, Kilaccudukanmus W CUCTEMaTU3alMs,
abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUYECKUX YMO3AKITIOUEHUHN U MpaBUiia Ux
KOHCTPYHMPOBAHUSI BCKPBIBAIOT MEXaHMU3M JIOTHYECKHUX TOCTPOCHUH, BBIpAOATHIBAIOT
yMeHHs GOpMYIUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBATH CYXKICHHS, TEM CAMBIM Pa3BUBAIOT
Joruyeckoe MbliieHue. Benymas ponas npUHAAIEKUT MaTeMaTHKEe B (HOPMHUPOBAHUU
AJTOPUTMUYECKOTO MBIIIJICHUS, BOCIIMTAHWUM YMEHHUM JI€MCTBOBATH I10 3aJaHHOMY
AJTOPUTMY M KOHCTPYMPOBATH HOBBIC arOPUTMBI. B Xoze pemieHus 3aad — OCHOBHOM
y4eOHOM eITeTbHOCTH Ha YPOKaX MaTeMAaTHKU — Pa3BUBAIOTCS TBOPUYECKAs M MPUKJIIATHAS
CTOPOHBI MBILLICHUS.

Hcnonb3oBanue B MaTeMaTHKE, HApsAy C E€CTECTBEHHBIM S3BIKOM, HECKOJBKUX
MaTeMaTUYECKUX SI3bIKOB JA€T BO3MOKHOCTb PAa3BUBATH Yy KaJeT TOUYHYH, JKOHOMHYIO U
UHPOPMATUBHYIO pe€Yb, YMEHHE OTOUpaTh HaumboJIee MOAXOMASIINE S3bIKOBbIE (B
YaCTHOCTH, CUMBOJIMYECKHE, rpad)UuecKre) CpeIcTBa.

MaremaTtndeckoe oOpa3oBaHHE BHOCUT CBOM BKJIaJg B (opMHpOBaHUE OOIICH
KyJbTYpHI YesnoBeka. HeoOXoquMbIM KOMITIOHEHTOM OOIIEH KyJIbTYphl B €€ COBPEMEHHOM
TOJIKOBAHHH SIBJIIETCSI 00111ee 3HAKOMCTBO C METOAAMU MMO3HAHMS JEHCTBUTEILHOCTH, YTO
BKJIIOUAET NTOHUMAHUE JUAJEKTUYECKON B3aMMOCBSI3U MATEMAaTUKU U JECUCTBUTEIILHOCTH,
IPEACTABICHUE O IIPEAMETE MU METOJE€ MATEMATHUKH, €ro OTIMYUAX OT METOJOB
€CTECTBEHHBIX M T'YMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTeMAaTUKH s
pelIeHHs] HAay4YHBIX H TPUKIAAHBIX 3anad. l3ydyeHune MaTeMaTUKH CIOCOOCTBYET
3CTETUYECKOMY  BOCIIMTAHUIO  YEJIOBEKa, IIOHUMAHUE KpacoTbl W  M3SAIIECTBA
MaTEeMaTHUYECKUX PACCYXJACHUU, BOCHPHUATHIO F€OMETPUYECKHX (OPM, YCBOCHHUIO HIECH
cumMerpun. M3ydeHMe MaTeMaTWKH pa3BUBAcT BOOOpa)XKeHUE, MPOCTPAHCTBEHHBIE
MpeACTaBICHUs. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKMMH BE€XaMU BO3HHKHOBEHUS U
pa3BUTHA MaTEMAaTHYECKON HayKH, CylbO0aMu BEJIMKUX OTKPBITHI, MMEHAMHU JIOJIEH,
TBOPUBIIMX HAyKy, JIOJDKHO BOMTH B HMHTEIUICKTYaJIbHbIA Oarak Kaxjaoro KyJbTYpHOTO
YesoBeKa.

MecTo npeaMera B yueOHOM ILIaHe.
B cootBerctBuM ¢ ydueOHbIM muiaHom OKBK Ha m3ydeHue mpeamera OTBOJAUTCS
uzydenue B oobeme: 10 kimacc - 210 9. (35 yuebHBIX Henmens, 6 4. B Henento), 11 kimace -
204 4. (34 yueOnble Hefenu, 6 4. B HEJIETIO).



2. COAEP) KAHUE YYEBHOI'O TIPEIMETA
B yrinyOneHHOM Kypce conaep:kaHue 0o0pa3oBaHHUs, NPEACTABICHHOE B CTapuIeH

IIKOJIC, pa3BHUBACTCA B CICAYIOIIUX HAIIPABJICHUAX!

1.

2.

2.

pa3BUTHE M COBEPLICHCTBOBAHUE TEXHUKU ajreOpanvyeckux MpeodOpa3oBaHUid,
pelIeHNs] ypaBHEHU, HEPaBEHCTB, CUCTEM;

CUCTEeMaTH3alldsd M pacUIMpEeHHe CBEACHUH O (QYHKIMSAX, COBEPIICHCTBOBAHUE
rpauueckux yMEHHH; 3HAKOMCTBO C OCHOBHBIMU HAESIMH H METOJaMHU
MaTEMaTUYECKOr0 aHaiu3a B o0beMe, MO3BOJISIONIEM HUCCIEA0BAaTh JIE€MEHTAPHbIC
GyHKUIMM MW pemiaTh MpOCTeHIINe TreoMeTpuyeckue, (U3MUECKUEe U Jpyrue
NPUKJIAIHbIE 3a]1a4H;

paclIMpeHrue CUCTEMbl CBEACHHI O CBOMCTBaxX IUIOCKUX (UTYpP, CUCTEMAaTHUECKOe
U3y4YeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, pa3BUTHE TMPEACTABICHUNA O
reOMETPUUYECKUX U3MEPEHUSX;

pa3BUTHE TMPEACTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKPYXaIOIlEM MHPE;

COBEpIIEHCTBOBAHUE MAaTEeMAaTHUYEeCKOTO PAa3BUTHUA 10 YPOBHS, MO3BOJISIOLIETO
CBOOOJHO TPHUMEHSTh M3yYEHHbIE (AKThl W METOAbl NpPHU PELICHUWU 3a7ady U3
pa3MUYHBIX PpAa3AeioB Kypca, a TakKe HCIIOJIb30BaTh WX B HECTaHAAPTHBIX
CUTYaIUSIX;

dbopMupoBaHUE CITIOCOOHOCTH CTPOUTH M MCCIIEIOBATh MPOCTEHIITNE
MaTEeMaTUYECKUE MOJIENU TIPH PEUICHUH MPUKIAIHBIX 3a/a4, 3a/1a4 U3 CMEXKHBIX
TUCIUIUIMH, YTIyOJeHrne 3HaHUM 00 0COOEHHOCTAX MPUMEHEHHUSI MaTEMAaTUYECKUX
METOJIOB K MCCIIEIOBAaHUIO MTPOLIECCOB U SIBIICHU B MPUPOJIE U OOIIECTBE

10 kuacc.
AJITEBPA N HAUAJTA MATEMATHUYECKOI'O AHAJIN3A.
Anrebpa 7-9 knaccoB (IOBTOpEHHE)
OcHoBHBIE TeMBI Kypca anreopsl 7-9 ki1accos.
OcHosHnas yenv - CACTEMAaTU3UPOBATh 3HAHUSA 110 KYPCY OCHOBHOM IIKOJIBI.

MHorouneHsl. Ainredpanyeckue ypaBHEHHUS.
MHorounensl oT ogHoro nepemenHoro. Cxema I'opnepa. Muorowien P(X) u ero

kopeHb. Teopema besy. CnenctBust u3 Teopembl besy. Anrebpanmdeckue ypaBHEHUS.
HenumocTts ABywieHOB. CHUMMETpUYECKUE MHOTOUYIEHbl. MHOTOWIEHbl OT HECKOJIbKHUX
nepeMeHHbIX. POpMyIIbl COKPAIIEHHOIO YMHOXEHHUS U CTapliuX cTreneHed. buHom
Herorona. Cuctembl ypaBHEHUI.

Ocnosnas yeib - O606HII/ITB U CHUCTCMATU3HUPOBATH 3HAHHA O MHOI'OYICHAX,

W3BECTHBIE W3 OCHOBHOM IIKOJIbI; HAYYWUTh BBIINOJHATH JIEJIEHUE MHOI'OYJICHOB,
BO3BEJICHUS JBYWICHOB B HATypaJbHYIO CTENEHb, pelllaTh aireOpanyeckue ypaBHEHHS,
HMMEIOIINE LIENIbIe KOPHU, PEIIaTh CUCTEMbI YPABHEHUN, COAEPKAIINE YPABHEHUS CTEIICHU
BBIIIIE BTOPOW: O3HAKOMUTH C PEIICHUEM YPABHEHUM, UMEIOIIMX PAlMOHAIBHBIE KOPHH.

3.

CreneHp ¢ JEUCTBUTENBHBIM TOKA3aTEIEM.
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JleficTBuTENbHBIE YKcla. beCKOHEYHO yOBIBAIOIIAsi TeOMETpUYECcKas MPOTrpeccusi.
ApudmeTndyeckuii KOpeHb HaTypaibHOU crTeneHu. CTeneHb C HAaTypajdbHBIM U
JIeCTBUTEIIBLHBIM IMTOKAa3aTEJIEM.

OcHosnasi yenb — OOOOIIUTH W CHUCTEMATU3UPOBATh 3HAHUSI O JEHCTBUTEIBHBIX
guciax; copMupoBaTh MOHSATHE CTENEHU C JACHCTBUTEIBbHBIM IOKa3aTeleM; HAy4YHUTh
MIPUMEHSITh OTpeIeNIeHUs apuPMETUYECKOr0 KOPHS M CTEIECHH, a TAK)KE€ UX CBOMCTBA MPHU
BBITIOJTHEHUHU BBIYMCIICHUN U IPe0OPa30BaHUU BhIPAKCHUH.

4. CreneHHas QyHKIUS.

CrenenHas ¢QyHKuMs, ee cBoWcTBa W rpaduk. BzaumHO oOpaTHble (QYyHKIIHH.
Cnoxubie ¢GyHkiuu. [poOHo-nuHelHas (QyHKUUsS. PaBHOCHIBHBIE ypaBHEHHS U
HepaBeHCTBa. ppannoHanbHble ypaBHeHUs. ppalnoHanbHbie HEPABEHCTBA.

OcHosHas yenb — 00OOIIUTh U CUCTEMATU3UPOBATH U3BECTHBIE M3 Kypca aireOpbl
OCHOBHOM HIIKOJIbI CBONCTBA (DYHKIIUU; U3YUUTh CBOMCTBA CTEIEHHON (DYHKIIMU U HAYYHUTh
OPUMEHATh MX TPU pElIeHUH YpaBHEHHNW UM HEPABEHCTB, C(POPMHUPOBATH TMOHITHE
PaBHOCUJIBHOCTH, YPaBHEHUH, HEPABEHCTB, CUCTEM YPaBHEHUW U HEPABEHCTB.

5. TlokazarenbHast GyHKIIHS.

[TokazarenbHast ¢yHKUMS, ee cBoiicTBa W Tpaduk. [lokazarenbHbie ypaBHEHUS.
ITokazaTtenbHble HEpaBeHCTBA. CUCTEMBI MTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

OcHosHasi yenb — U3YYUTh CBOMCTBA TMOKa3aTeIbHON (DYHKIIMU;, HAYYUTh peliaTh
NIOKa3aTeIbHbIE YPABHEHUS U HEPABEHCTBA, CUCTEMbI IOKA3aTEJIbHBIX YPABHEHHUI.

6. Jlorapupmudeckas QyHKIIHS.

Jlorapudwmel. CpoiicTBa sorapudmon. [lecsTuuHble U HaTypaibHbIC JOTapU(PMBI.
Jlorapudmuueckass ¢GyHKUuUsA, ee cBoWcTBa W rpaduk. Jlorapupmuueckre ypaBHEHUS.
Jlorapudmuyeckue HEpaBEHCTBA.

OcHosHas yenv — chopMUPOBATH MOHATHE JIOTapu(pMa YUCIa; HAYYUTh TPUMEHSThH
CBOMCTBa JOTapu(PMOB MpU PEIICHUU YPAaBHCHUH; M3YUUTh CBOMCTBA JOTapu(pMUUYECKOM
GYyHKIIMM W HAy4YUTh TPUMEHSITh €€ CBOWCTBA MPH PEIICHUH JOTapuPMUIECKUX
YpPaBHEHUN U HEPABEHCTB.

7. Tpuronomerpudeckue hOpMyJIbl.

Pannannas mepa yrna. IIoBopoT TOYkM BOKpYr Havasia KoopauHaT. OmnpenesieHue
CMHYyCa, KOCHMHyCa M TaHIe€HCa yria. 3aBUCHUMOCTb MEXIY CHUHYCOM, KOCUHYCOM H
TAHCE€HCOM OJIHOTO U TOro e yria. CHHYC, KOCUHYC U TaHT'€HC YIJIOB o U — a.. DopMyIibl
cinoxxkenusi. CHHYC, KOCUHYC M TaHreHc ABOMHOro yria. CHHYC, KOCMHYC M TaHI€HC
nosoBUHHOTO yrima. CyMma U pa3HOCTh cUHYcoB. CymMMa M pPa3HOCTh KOCHUHYCOB.
[IponsBenenne CHHYCOB U KOCHUHYCOB.

Ocnosnas yenb — chopMuUpOBaTH TOHATHS CHUHYCAa, KOCHHYCA, TaHTeHCa U
KOTaHT€HCA YHWCJIa; HAYYUTh MPUMEHATH (POPMYIbI TPUTOHOMETPHH ISl BBIYUCICHUS
3HAUYEHWW  TPUTOHOMETPUYECKUX  (PYHKIIMA W  BBIMOJHEHUS  TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHUW; HAYUYUTh PELIATh MNPOCTEHMIINE TPUTOHOMETPUYECKUE
ypaBHeHHs SINX =a,cosx=anpua=1,-1,0.

8. TpuronomeTrpuveckre ypaBHCHHUS.

VYpaBHeHus Sin X = @, COS X = a, tg X = a. TpuroHoMeTpuuecKkne ypaBHEHHUS,
cBojsiuecs K anreopandeckuM. OHOPOIHBIE U JTMHEWHbIE ypaBHEHUA. METO bl 3aMEHbI
HEU3BECTHOTO WU PA3JIOKEHUS HAa MHOXMUTENIW. MeToJ OLICHKH JIEBOW M NpaBOW 4YacTeu
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TPUTOHOMETPUYECKOTO ypaBHeHHs. CHCTEMBI TPUTOHOMETPUUECKUX YPABHEHUN.
TpuroHomeTpuyecKue HEpaBeHCTBA.

Ocnoenas yenv — cOpMHUPOBATH MOHATHSA APKCUHYCA, apKKOCHMHYCa, apKTaHreHca
4yyciaa; — Hay4uTh  pemarb  TPUTOHOMETPUYECKUE  YPaBHEHHMST U CUCTEMBI
TPUTOHOMETPUUYECKUX YPABHEHUM, UCIIOIb3Ysl PAa3IUYHbIC [IPUEMBI PEIICHUS; O3HAKOMUTD
C IIpYE€MaMH PELICHUs TPUTOHOMETPUUECKUX HEPABEHCTB.

9. JlenuMoCTh YuCe.

ITonaTue nenumoctu. JlenuMoOCTh CyMMBl U IPOU3BEACHUsA. [[eleHrne ¢ OCTaTKOM.
IIpu3naku nenumoctu. CpaBHeHus. Pemenne ypaBHEHH B LENBIX YUCTAX.

OcHoeéHasi yenb - O3HAKOMUTb C METOJAMU pELICHUs 3a7a4 TEOPUM 4HCEl,
CBSI3aHHBIX C IOHATUEM JEIMMOCTH.

I'EOMETPHAL.
1. Beenenue

IIpenmeTr crepeoMeTpuu. AKCHOMBI cTepeoMeTpuu. HekoTopwie CIleCTBUS U3
AKCHOM.

OcHosHnas yenb — cHOpMUPOBATH MPEACTABICHUS OO0 OCHOBHBIX TMOHATHUAX U
aKCMOMaxX CTEPEOMETPUH, HUX MCIOJIb30BAHUM TNPU PEIICHUH CTaHAAPTHBIX 3aja4
JIOTUYECKOTO XapakTepa, a Takke 00 M300paKe€HUU TOUYCK, MPSIMBIX W TUIOCKOCTEH Ha
IPOECKIMOHHOM YEPTEXKE MPU PA3TUYHOM UX B3aUMHOM PACIOJIOKEHUU B IPOCTPAHCTBE.

2. TlapamienbHOCTH NPSAMBIX U MJIOCKOCTEH.

[TapamienbHOCTh MpPSAMBIX, NPAMOM UM IUIOCKOCTH. B3anMmHOe pacnonokeHue
OpSMBIX B MPOCTPAHCTBE. YTOJN MEXAYy AByMs NpsMbiMu. [lapamienbHble TIOCKOCTH.
CBoiicTBa napajuieNnbHbIX II0CKOcTe. TeTpasnp u napamienenumnen.

OcHosHas yenv — cPOPMUPOBATH 3HAHUS O MaPaUIEILHOCTH MPSIMBIX U TIIOCKOCTEN
B [IPOCTPAHCTBE; HAYYUTh MPUMEHSTh 3TU 3HAHUS [PU PEUICHUHU MTPAKTHYECKUX 3a/1a4.

3. IlepneHaUKYJISPHOCTD MPSIMBIX U IJIOCKOCTEH.

[TepnieHAUKYJISIPHOCTH NPSAMOM U IUIOCKOCTHU. [IepneHInKyJIsip ¥ HAKJIOHHBIE. YTOJ
MEXIY IPSMOM U MJIOCKOCTHIO. JIByrpaHHbIi yrodl. [lepnenauKyasspHOCTh MIIOCKOCTEM.

OcHosHnas yenp — cPOPMUPOBATH 3HAHUA O TEPIEHIUKYISIPHOCTH NPAMOUA U
IJIOCKOCTH, MEPHEHANUKYISIPHOCTA IUIOCKOCTEW B MPOCTPAHCTBE; BBECTU ITOHATHE YTJIOB
MEXIY NMPSAMOM Y INIOCKOCTHIO, MEXKAY ILTIOCKOCTSIMMU.

4. MHOrorpaHHHKH.

[Tonatue muororpannuka. [lpusma. [lupamuna. IlpaBunbHbIE MHOTOTPaHHUKH.

OcHosnas yenvp — NaTh KajeTaM CHUCTEMAaTHYECKHE CBEIEHUS 00 OCHOBHBIX BUAAX
MHOTOI'PaHHUKOB.

IToBTOpenue. Pemenne 3anay.
OcHosnasi yenb — CUCTEMATH3UPOBATHh 3HAHMS 3a Kypc Mmaremaruku 10 kiacca,
MPUMEHATH 3HAHUA NPU PEIIEHUH NPAKTUYECKUX 3a]1a4.

11 kaacc.
AJITEBPA N HAUAJTA MATEMATHUYECKOI'O AHAJIN3A.
1. Tpuronomerpuueckue GyHKIIUH.
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OO6nactp onpeaeneHns 1 MHOKECTBO 3HAYEHH TPUTOHOMETPUUECKUX (DYHKIIUH.
YETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TpPUTOHOMETpHUeckuX (yHkuuil. CBoilcTBa U
rpadpukn QyHKIMHA Y = COS X, Y = Sin X, Y = tg X. OOpaTHbIE TPUTOHOMETPUUICCKHUEC
GyHKIUY.

OcHogHasi yenb - W3YyYUTh CBOMCTBA TPUTOHOMETPUUYECKHX (DYHKIMM, HAYyYUTh
CTPOUTH UX IPaPUKH.

2. IlpousBojHas U €€ TEOMETPUUECKUIN CMBICIL.

[IpousBonnas. [IponsBonnas crenenHout pyukiuu. [lpasuna nuddepenuupoBanus.
[Ipou3BoAHBIE  HEKOTOPBIX AJNEMEHTapHbIX (GYHKUUNA. ['eoMeTpuyeckuid  CMbICT
ITPOU3BOIHOM.

OcHosHas yenb - BBECTH MOHATHE MPOU3BOAHON, HAYYUTh HAXOJIUTh MPOU3BOIHBIE,
UCIIOJIb3Y4 NpaBuiia AU epeHInpoBaHMs.

3. IlpumeHeHne NPOU3BOJHOMN K UCCIIEIOBAHUIO (PYHKIUH.

Bospactanue u yObiBanue QyHkuuu. Okctpemymbl GyHkuuu. [Ipumenenue
IPOM3BOJIHOM K mocTpoeHuto rpadukoB GyHkuuil. Haubomnpinee n HauMeHbllee 3HaYCHUS
¢ynkiuu. Beimyknocts rpaduka GpyHKIINMN, TOYKK Ieperuoa.

OcHosHnas yenb - cPOPMUPOBATH YMEHHE PEIIATh MPOCTEHINNE MPAKTUYECKUE
3a/1a4i METOJIOM JTuddepeHIInanTbHOr0 UCUNCIISHUS.

4. TlepBooOpa3Has U UHTETpal.

[lepBooOpa3zHasi. [IpaBuna HAXOXKJICHUS EepPBOOOPA3HBIX. [Tnomanp
KPUBOJMHEWHOW Tpamneuuu M UHTerpan. BelunciieHne uWHTErpanoB. BeluncieHnue
IUIOIAJIEH C OMOIIBIO HHTETPAJIOB.

OcHosHas yenb - 03HAKOMUTH C TIOHATHSIMU NEPBOOOPA3HON U MHTETpaia, HAYYUTh
HAXOJWTh IUIONIaJb KPUBOJIUHEMHON Tpanenuu B NPOCTEUIINX CITydasX.

5. KombunaTopuxka.

Marematnueckass  uHAykKnua. [IpaBuno  mpowusBeneHus.  Pasmemenuss ¢
noBTopeHusiMu. IlepecranoBku. Pasmemenuss 06e3 moBropenuil. Coueranus 06e3
noBTOpeHUi 1 6MHOM HbIOTOHA.

OcHosnasi yenb - TO3HAKOMUTH C MAaT€MaTUYECKOW WHIAYKUHUEH, C MOHSITUSMHU
pa3MelleHus, MEePECTAaHOBKH, COYETAHUS; YUUTh pelIaTh MPOCTEHIINE KOMOWHATOPHBIC
3a/1a4H.

6. DneMeHTHl TEOpUU BEPOSITHOCTEH.

BepositHocTe  coObITHs. CriokeHUE BEpOSTHOCTEH. YCJIOBHAs BEPOSATHOCTD.
HezaBucumocts coObITHiA. BeposTHOCTh MpON3BEICHHS HE3aBUCUMBIX COOBITHIA.

Ocnoenas yenv - MO3HAKOMUTb C BEPOSTHOCTBIO COOBITHS, CIIOKEHHUEM
BEPOSITHOCTEN, BEPOSITHOCTBIO IIPOU3BEACHUS HE3ABUCUMBIX COOBITHIA.

/. KoMIuiekcHbIe yuca.

Onpenenenne KomIuleKCHOro yucna. CloKeHHMEe W yMHOYKEHUE KOMIUIEKCHBIX
gucesl. KoMIUIEKCHO conpsbkeHHble yucia. Monaynb KoMmIuiekcHoro uucia. Omnepanus
BBIUMTAHMS M JelieHusd. [‘eomerpuyeckas HHTepOpeTanus KOMIUIEKCHOIO 4YHCIa.
Tpuronomerpuueckas (opmMa KOMIUIEKCHOIO 4YHCJIa. YMHOXXEHUE M JeJICHUE
KOMIUIEKCHBIX YHCEJ, 3alUCaHHbIX B TpUroHomerpuueckoi ¢opme. KsagparHoe
YPAaBHEHHE C KOMIUIEKCHBIM HEU3BECTHBIM. l3BIeueHne KOpHS M3 KOMILIEKCHOTO YHMCIIA.
Anrebpanyeckue ypaBHEHHUS.
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OcnosHnas yenv - (opMHUpOBaTh MOHATHE KOMIUIEKCHOTO YHCIA, HAYYUTh
BBIIIOJIHATL OIICpPALIMU CJIIOXKEHUs, YMHOXXCHHs, BBIYUTAHUSA U [JEJIIEHUSA KOMILJIECKCHBIX
qucell, u300paxkaTb 4Mciia Ha KOMIUIEKCHOM IUIOCKOCTH, OOYYUTh 3alUCH KOMILJIEKCHOTO
qucia B TPUTOHOMETpUYECKoi dopme.

8. YpaBHEHMS U HEPABEHCTBA C IBYMsI [IEPEMEHHBIMHU.

JIuHeliHple ypaBHEHUs W HEPABEHCTBA C JBYMs IIepeMEHHBIMHU. HenuHelHble
YPAaBHEHUS U HEPABEHCTBA C JABYMs IIEPEMEHHBIMU. YPABHEHUS U HEPABEHCTBA C IBYM:
[IEPEMEHHBIMU, COAEpKaIMe IapaMeTphl.

OcHoeHas yenv - 0O0YYUTH NMPUEMAM DPEIICHUS YPABHEHHM, HEPABEHCTB U CUCTEM
YPAaBHEHUN U HEPABEHCTB C ABYMS [IEPEMEHHBIMU.

I'EOMETPUAI.
1. BekTopsl B IPOCTPaHCTBE.
[Tonsatue BexTopa B npocTpancTBe. CI0KEHHE W BEIYUTAHHE BEKTOPOB, YMHOXKCHHUE
BEKTOpa Ha uncio. KomMruianapHbie BEKTOPHI.
OcHosHas yenb — 0000IIUTh U3YYEHHBIN B 0230BOH IIKOJIE MaTepraj O BEKTOpax Ha
TUIOCKOCTH;, C(HOPMHUPOBATH 3HAHHSIX O BEKTOpPaX B MIPOCTPAHCTBE, HAYYUTh MPUMEHSATH ITH
3HAHWS TIPH PEIICHUU PAKTHYECKUX 3a/1a4.

2. MeTto KoopauHAT B IPOCTPAHCTBE.

KoopaunaTel TOUKM 1 KOOpJAWHATHI BeKTOpa. CKalsipHOE MPOU3BEIAECHUE BEKTOPOB.
JIBHKEHUSI.

OcHosHas yenv — 00OOIIUTH M3YyUYEHHBI B 0a30BOIl IIKOJIE MaTEpHal O METOJE
KOOpJMHAT Ha IUIOCKOCTH, COPMHUPOBATH 3HAHMS O METO/I€ KOOPAMHAT B MPOCTPAHCTBE;
HAy4YHUTh IPUMEHATH METOJI IPU PEUIEHUU MPAKTHYECKUX 3a]1ad.

3. HunuHap, KOHYC U 1mIap.

Huwnuaap. Ilnomane moBepxHocTH wwinuHApa. Konyc. Ilmomans moBepxHOCTH
KoHyca. ¥YceuéHnnlii konyc. Cdepa. [llap. Bzanmuoe pacnonoxkenue chepbl v TUIOCKOCTH.
Kacarenpnas mmockocts Kk chepe. [Imomans chepsr.

OcHosHas yenv — AaTh OOYUYAIOMIMMCS CHUCTEMATHUECKHE CBEACHHUS 00 OCHOBHBIX
BUJIaX TE€J BpallCHUsI.

4, OObeMsl TeI.

O6bem npsaMoyTonsHOTOo mapasuienenumnena. O0beMbl MPSIMON TPU3MBI U IIHIIUHIPA.
O0beM HaKJIOHHOW TPHU3MBI, MUpaMuIbl U KoHyca. OObeM mapa W mIomanb chepsl.
OO0BeMBbI IAPOBOTO CErMEHTA, IIAPOBOTO CIIOS U IIIAPOBOTO CEKTOPA.

OcHosHnas yenb — NPOJOTKUTh CUCTEMATUUECKOE W3yUYeHHE MHOTOTPAHHUKOB U TEJ
BpalllEHUs B XOJI€ PEUICHU 3a7]a4 Ha BEIYMCICHUE UX 00BEMOB.

3aKII0YUTENbHOE MOBTOPEHUE KypCca MaTEMATHUKHU.

[TapamnenbHOCTP W NEPNEHAUKYJISPHOCTh NOPSIMBIX H  IUIockocter. [lpusma.
[Mupamupa. Hunuaap u konyc. Cdepa u map. Bekrtopel. MeToa KkoopauHaT B
MPOCTPAHCTBE.

OcHosnas yenb — 00OOIIUTh U CUCTEMATHU3UPOBATH 3HAHUSI OCHOBHBIX Pa3JelioB
kypca matemaTtuku 10 — 11 kmaccos.
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10 kaacc
Kosn-Bo yacos ¢
N Kon-Bo yacoB B HUtoro B
0 . U3MCHCHUSIMU o
Paznen ABTOPCKOM . paboueii
n/n B aBTOPCKOU
nporpaMmme nporpaMme
nporpaMme
1 Anrebpa 7-9 kiaccoB (IOBTOpEHHE) 4 4 4
2 | BBeneHue B CTEPEOMETPHUIO 3 3 3
3 | [NapayuieabHOCTh MPSAMBIX U IIIOCKOCTEH 16 16 16
4 | JlemuMOCTb Uncen 12 12 12
5 | MHorounensl. AnreOpandyeckue ypaBHEHHUs 17 17 17
6 | IlepneHAMKYJISIPHOCTD NPSAMBIX U TIOCKOCTEH 17 17 17
7 Creneds ¢ AeHCTBUTEIBHBIM IIOKA3aTEIEM 11 11 11
8 | Crenennas QyHkuus 16 16 16
9 | oka3atenbHas QyHKIIHS 11 11 11
10 | Jlorapudmmuyeckasi GyHKIUS 17 17 17
11 | MHororpaHHUKH 14 14 14
12 | TpuroHomerpuueckue GOpPMYJIIbI 24 24 24
13 | TpuroHoMeTpHUecKHe ypaBHEHUs 21 21 21
14 | Hekotopble cBeJieHHsI U3 IIIAHUMETPUHN 12 12 12
15 | Urorosoe noBTOpeHUE 9 15 15
11 kaacc
Kon-Bo gacos ¢
N Kon-Bo 4acos B Hroro B
° . MU3MEHEHUSIMHU B .
Paznen aBTOPCKOH . paboueit
/1t aBTOPCKOA
nporpamMmme nporpamMmMe
nporpamMmMe
1 Tpuronomerpuueckue GyHKIIHH 19 19 19
2 [ywmHap, KOHYC U 1map 16 16 16
3 [IpousBoaHas U €e reOMETPUUCCKHII CMBICT 22 22 22
4 OO6BEMBI TEn 17 17 17
5 [IpuMeHeH#E MPOU3BOIHON K UCCIICAOBAHUIO 16 16 16
(hyHKIHA.
6 | IleppooOpasHas u HHTErpajl 15 15 15
7 BekTophl B MPOCTPaHCTBE 6 6 6
8 Meropa KOOpIMHAT B IPOCTpaHCTBE. JIBIDKEHMSI. 15 15 15
9 Kombunaropuka 13 13 13
10 | DneMeHTH TEOpUHU BEPOSITHOCTEN 11 11 11
11 | KommuiekcHble YHcCTa. 14 14 14
12 | UtoroBoe moBTOpEHHE 40 40 40
KoHTponpHbIe paboThl B Kypce MaTeMaTuku 10 kiacca
Ne KoauuecTBo KonTtpoJabHbie
Pa3nen
n/n 4acoB padoThI
1 Anrebpa 7-9 kiaccoB (IIOBTOpeHHE) 4 -
2 | BBenenue B crepeoMeTpHIo 3 -
3 | [TapannenbHOCTH NPSAMBIX U INIOCKOCTEN 16 1
4 | JlenuMOCTh YHCEN 12 1
5 | MuorowieHsl. Ainredpanyeckue ypaBHEHHsI 17 1
6 [leprienAMKYIAPHOCTD MPSMBIX U 17 1
MJIOCKOCTEN
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7 Crenens ¢ NeMCTBUTEIBHEBIM ITOKa3aTeIeM 11 1
8 | CrenenHas pyHKIMS 16 1
9 | [NokazarenbHas GpyHKIHS 11 1
10 | Jlorapudmudeckast GyHKIUSL 17 1
11 | MHororpaHHHKA 14 1
12 | TpuroHomerpuyeckre GOpMYIIbI 24 1
13 | TpuroHomeTpryuecKrue ypaBHCHHS 21 1
14 | HekoTtopble cBeeHMs U3 IIIAHUMETPUN 12 -
15 | UroroBoe moBTOpeHHE 15 1
Bcero 210 yacoB. 13 Hux 11 TeMaTHUeCKUX KOHTPOJBHBIX PA0OT, MTOroBas KOHTPOJIbHAs
pabota 3a kypc 10 kiacca.

KonTpomasubsie paboThl B Kypce mateMaTuku 11 kiaacca

Ne KoaunyecTBo KonTtpoJbHbie
Paspnen
n/n 4acoB padoThI
1 Tpuronomerpuueckue GyHKIUU 19 1
2 L{umHAp, KOHYC | IIap 16 1
3 [IpousBomHas 1 € TEOMETPUICCKUMA 22 1
CMBICTT
4 OO0bEMBI TEI 17 1
5 [IpuMeHeH#e MPOU3BOAHOMN K 16 1
HCCIIETOBAHNIO (hYHKITHH.
6 | ITeppooOpa3sHas u MHTErpal 15 1
7 BekTophl B MpoCTpaHCTBE 6 -
8 MeTtox KOOpIUHAT B IPOCTPAHCTBE. 15 1
JIBroKeHmsI.
9 KomOunaropuka 13 1
10 | DseMeHTHI TEOPHH BEPOSTHOCTEH 11 1
11 | KoMIuIeKCHbIE YHCIa. 14 1
12 | HroroBoe moBTOpPEHHE 40 1
Bcero 204 gaca. M3 aux 10 TeMaTHYeCKUX KOHTPOJBHBIX PadOT, UTOTOBas KOHTPOIbHAS
pabora 3a kypc 10-11 xmacca.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O KYPCA.

[Ipn u3zyuenun kypca «MaremaTmka: ajaredépa M Hadyaja MaTeMaTHYeCKOIo
aHa/iM3a, reoMeTpusi» B cooTBeTcTBUU ¢ TpeboBanmsamMu PI'OC dopmupyrorcs
CJeAYIOIINE JUYHOCTHbIE Pe3yJibTaThl.

JIn4HOCTHBIE pe3yJabTaThl B cdepe OTHOLIEHHH o0yyawinuxcss K cede, K
CBOEMY 3/10POBbI0, K IO3HAHMUIO Ce0A:

1. rOTOBHOCTh U CIIOCOOHOCTH OOYUYarOUIUXCSl K OTCTAMBAHUIO JJUYHOTO JIOCTOMHCTBA,

COOCTBEHHOTO MHEHHS, TOTOBHOCTb M CIIOCOOHOCThH BbIpa0aThIBaTh COOCTBEHHYIO

MO3UIIUIO;
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2. TOTOBHOCTH u CIIOCOOHOCTH o0ydJarommxcss K CaMOpPa3BUTUIO U
CaMOBOCTIMTAHHIO B COOTBETCTBUU C OOIIEUYEITIOBEYCCKUMHU IICHHOCTSIMHU U UeaTaMu
Ipa)KJaHCKOTO 00IECTBa;

JInyHocTHBIE  pe3yjbTaThl B cdepe OTHOUWIEHWIT  00ydyamIIHUXCs C
OKPYKAIOIIUMH JIIObMMU

1. HpaBCTBEHHOE CO3HAHHE W IOBEJICHHWE HAa OCHOBE YCBOCHHUS OOIIEYECIIOBEUSCKHX
IIEHHOCTEW, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJOT C JAPYTHUMH JIFOJIbMH,
JOCTUTaTh B HEM B3aWMOITOHUMAaHUs, HAXOIUTh OOIHE IEJIH W COTPYIHUYATH IS
WX TOCTHKCHHS,

2. IPUHATHE TYMAaHHCTHYECKMX IICHHOCTEW, OCO3HAHHOE, VYBAXHUTCIBHOC W
no0pokenaTeIbHOE  OTHOIIGHWE K  JIPYroMy  4YeJIOBEKY, ero MHEHHUIO,
MHUPOBO33PCHHUIO;

3. pa3BHTHE KOMIICTCHIIMA COTPYJAHHYECTBA CO CBEPCTHUKAMH, JETbMH MJIQJIIICTO
BO3pacTa, B3pOCIBIMH B 00pa30oBaTeNbHOHN, OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIeI0OBATEIBCKOM, IPOSKTHON U APYTUX BHUJAX JICATCIbHOCTH.

JInyHOCTHBIE pe3yJbTaThl B cdepe OTHOIIEHHS O0yYalOIMXCA K TPyay, B
chepe cOUATBLHO-)KOHOMHUYECKNX OTHOIIIEHH:

1. yBaxkeHne Ko BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,

2. OCO3HaHHBINA BbIOOp Oyayiel mpodeccun oduliepa Kak MyTh U CIIOCOO peanu3aluu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

3. TOTOBHOCTh OOydYarOIMUXCS K TPYIAOBOW MpodeccCHOHAIBHON AESITeThHOCTH KaK K
BO3MOKHOCTH y4YacTHSl B PCUICHUM JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

4. MOTpeOHOCTh TPYIUTHCS, YBAXKECHHE K TPYAy H JIIOIIM TpPyAa, TPYIOBBIM
JTOCTH)KCHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHUE K
pa3HbBIM BHJIaM TPYIOBOU JIEATEITHBHOCTH.

JIMYHOCTHBIE pe3yJbTaThl B chepe (GU3NIECKOro, MNCUXOJOTHYECKOrO,
CONMAIBHOTO U AKAEMUYECKOT0 0J1aronoaydynsi 00y4aromuxcs:

¢usndyeckoe, AMOLUMOHAIBHO-TICUXOJOTHYECKOE, COLMAIbHOE  OJaromoiydue
oOydarommxcs B OJKM3HM 00pa3oBaTeNbHON  OpraHW3aliH, OIIYIICHHE JACTbMU
0€30MacHOCTH U TICUXOJOTUYECKOro KoMpopTa, nH(HOPMAITMOHHON 6€30TacHOCTH.

IIpn u3zyuenun kypca «MaremaTmka: ajaredépa M Havyajla MaTeMaTH4eCKOro
aHa/juM3a, reoMeTpusi» B cooTBeTcTBUU ¢ TpeboBaHusmMu PI'OC dopmupyroTcs
CIEAYIOIIHE MeTanpeaMeTHbIEe Pe3y/IbTAThI.

MeranpenMeTHble pe3ysibTaTbl OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHON MPOrpamMMBbl
MPEICTABIICHBI TPEMS TPYIIIaMHA YHUBEPCATbHBIX yaeOHbIX nerictuii (Y'Y ).

1. PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS

BbInyCKHUK HAYYHUTCH:

1. caMOCTOSITENHLHO ONpPENEATh LEH, 3aJaBaTh NapaMeTPhl U KPUTEPUH, IO KOTOPHIM

MOYKHO OINPEJIECNIUTh, YTO LEJIb JOCTUTHYTA;
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2. OLGHUBATh BO3MOKHBIEC MOCJIEACTBUS JIOCTHKEHUSI TOCTABJICHHOW II€U B
NeATeNIbHOCTH, COOCTBEHHOM KMU3HU U KU3HH OKPYKAIOLIUX JII0JIe, OCHOBBIBASChH
Ha COOOPaKEHUSAX ITUKU U MOPAJIH;

3. CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JEATEIbHOCTH
Y KU3HEHHBIX CUTYaIIUIX;

4. olleHUBATb PECYpChl, B TOM YHUCJE BpeMs U JAPyrue HeMaTepualibHbIE PECYpCHI,
HE0OXOIUMBbIE JJI TIOCTHXKEHHSI TOCTABJICHHOM 1ENH;

5. BBIOMpATh MYTh JOCTHIKEHHMS 1€, MJIAHUPOBATh PEIICHUE MOCTABICHHBIX 3aj/1ady,
ONTUMU3HUPYS MaTepUAIbHbIC U HEMATEPUAIbHBIE 3aTPAThI;

6. opranu3oBbIBaTh d(HPEKTUBHBINA MOUCK PECYpPCOB, HEOOXOAUMBIX ISl JTOCTHIKEHMUS
NOCTaBIICHHOM 1ENH;

/. COMOCTaBIATh MOJYYEHHBIM pe3yJbTaT AESTENbHOCTH C TOCTABJICHHOW 3apaHee
LEJbIO.

2. Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
BpInyCKHUK HAyYHTCH:

1. uckath W HaxoAuTh OOOOIIEHHBIE CHOCOOBI pEIICHHS 3a7ad, B TOM YHCIIE,
OCYIIECTBIIATh Pa3BePHYTHIH MH(POPMAIMOHHBINA MOUCK M CTAaBUTh Ha €ro OCHOBE
HOBBIC (YueOHBIC U TIO3HABATEIBHBIC) 3a1a4H;

2. KpUTHYECKU OIICHHWBATh M HHTEPIPETHPOBATH MHGOPMAIIUIO C Pa3HBIX IMO3UIINH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHs B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

3. HKCIOJIb30BaTh Pa3IMYHbIE MOJIEIHHO-CXEMATHYECKUE CPENICTBA JJIA MPEACTABICHUS
CYILIECTBEHHBIX CBSI3€il M OTHOIICHWM, a TakKe MPOTUBOPEYUM, BBIABICHHBIX B
MH(GOPMAIIMOHHBIX HCTOYHHUKAX;

4. HaxOIUTb W TPUBOJUTH KPUTHYECKHUE APTyMEHThl B OTHOUICHUU JEUCTBUHA U
CYXKIEHUHN PYroro; ClOKOWHO U pa3yMHO OTHOCUTHCA K KPUTUUECKHM 3aMEeUaHUSIM
B OTHOIICHMH COOCTBEHHOTO CYXKIEHHUSA, paccMaTpuBaThb MX Kak pecypc
COOCTBEHHOT'O Pa3BUTHS.

3. KoMMyHHKAaTHBHbIE YHHBepPCcAJbHbIe YueOHbIe 1eiiCTBUSA
BbinycKHMK HAYyYHTCA:

1. ocymecTBISATh JENOBYI0O KOMMYHHKAIMIO, MOAOUpaTh MapTHEPOB [JIs JIEJIOBOU
KOMMYHUKAIIMH UCXOJIS1 U3 COOOPaKEHHUI Pe3yTbTaTUBHOCTH B3aUMOJCHCTBUS, a HE
JIMYHBIX CUMIIATHI;

2. TIpW OCYIIECTBICHUH TPYIIOBOI pabOThl OBITH KaK PYKOBOJIUTENIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX pOJsiX (TeHepaTop Uael, KPUTHK, UCTIOJHUTEIb, BBICTYIAIOIIUH,
AKCHEPT U T.[.);

3. pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MHUCbMEHHBIX) SI3IKOBBIX CPEJICTB.

IIpu m3yyenum kypca «MarTemaTuka: ajreépa M Hayaja MaTeMaTHYeCKOIO
aHa/M3a, reoMeTpusi» B cooTBeTcTBUU ¢ TpeboBanmsasmMu PI'OC  dopmupyrorcs
CIEayIONINE MPeAMeTHbIE pPe3yJbTAThI.

JIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JTIOTUKH
BbInycKHMK HAYYHTCH:
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OnepupoBaTb IIOHATUSAMMU KOHEYHOE  MHOXECTBO,  DJIEMEHT
MHO>KECTBa, MOJIMHOXECTBO, NEPECEUCHHE U OOBEIMHEHHE MHOYKECTB, YMCIOBBIC
MHOJKECTBA Ha KOOPAUHATHOMN IIPSAMOM, OTPE30K, HHTEPBAJI,

onepupoBaTh Ha 0a30BOM ypOBHE MOHATUSIMH: YTBEpXKICHHE, OTpULAHUE
YTBEPIKICHUS, UCTUHHBIE U JIO)KHBIC YTBEPKICHUA, IPUUKNHA, CICACTBUE, YACTHBIN
Cily4ail o0IIero yTBepx AeHus, KOHTPIPUMED;

HAaXOJUTh TI€peceueHre M OOBEAMHEHHE JABYX MHOXKECTB, NPEICTABICHHBIX
rpaduuecKky Ha YUCIOBOU MPSMOM;

CTPOUTH HA YMUCJIOBOM NPSIMOU ITOAMHOKECTBO UYMCIIOBOIO MHOXKECTBA, 3aJaHHOE
IIPOCTEUIIIUMU YCIOBUIMU,;

pacIio3HaBaTh JIOKHBIC YTBEPKACHUS, OITUOKH B PACCYKICHUSX, B TOM YUCJIE
C HCIMOJIb30BAHUEM KOHTPIPUMEPOB

ITo1y4uT BO3MOKHOCTH HAYYHUTHCH:

OnepupoBaTh  MOHSTUSMHU: KOHEYHOE MHOXKECTBO, DJJIEMEHT  MHOXECTBA,
MOJIMHOKECTBO, NepeceueHne U 00bEeIMHEHHE MHOXKECTB, YMCIOBbIE MHOXKECTBA HA
KOOPAWHATHON NPSIMOM, OTPE30K, HHTEPBAJ, IMOJIYUHTEpPBal, MPOMEXKYTOK C
BBIKOJIOTOM TOYKOM, rpaduueckoe MpeACTaBICHHE MHOXECTB Ha KOOPJMHATHOM
IJIOCKOCTH;

ONEPHUPOBATH MOHITUSMH: YTBEPKICHHE, OTPULAHUE YTBEPKIACHUS, UCTUHHBIE U
JIO)KHBIE  YTBEPXKACHUS, TNpPUYMHA, CJEICTBHE, 4YaCTHBIA ciaydaid oOIiero
YTBEPKAECHUS, KOHTPIIPUMED;

IPOBEPSTH MPUHAIJIEKHOCTD JIIEMEHTA MHOXKECTBY;

HaXOAUTh NEpeceueHne U 00beMHEHHE MHOXKECTB, B TOM YHUCIE MPECTaBICHHBIX
rpaduyYecKy Ha YMCIIOBOU MPSIMOM M Ha KOOPJAWHATHON IJIOCKOCTH;

OPOBOAUTH  JOKa3aTelIbHbIE PACCYXKICHUS 1 OOOCHOBAaHUS HCTHUHHOCTHU
YTBEPKICHUMU.

Yuciia 1 BbIpaKeHU s
BbinycKHMK HAYYHTCH:
OnepupoBaTh TMOHSATUAMH: IIEJIO€ YUCIIO, ACTUMOCTh YHCEl, OOBIKHOBEHHAS IPOOD,
JeCATUYHASL APOOb, pallMOHAIBHOE YUCIO, MPUOIMKEHHOE 3HAYCHHUE YMCTIa, YacTh,
J0JIsl, OTHOUIEHWE, TMPOLEHT, IOBBIIIEHUE W TOHIKEHUE Ha 3aJaHHOE YHCIIO
MPOIICHTOB, MAacCIITa0;
ormepupoBaTh ~Ha  0a30BOM  ypOBHE  TMOHATUSAMHU:  JorapudMm  YHUCIHa,
TPUTOHOMETpPUYECKasi OKPYKHOCTb, TpajlycHas Mepa YyIJia, BeJIWYMHA Yria,
3aIaHHOTO TOYKOI Ha TPUTOHOMETPUUYECKON OKPYKHOCTHU, CHHYC, KOCUHYC, TAHT€HC
Y KOTAHI€HC YTJIOB, UMEIOIIKUX MTPOU3BOJIBHYIO BEIUUYUHY;
BBITIONTHATH apU(METUUECKHUE JIEUCTBUSA C LEITBIMU U PAllMOHATBHBIMUA YUCIIAMH,
BBITIOJIHATh HECJIOKHBIE MPeoOpa3oBaHUs YHWCIOBBIX BBIPAXKEHUN, COAEPIKAIIUX
CTEINEHU Yucel, TM00 KOPHU U3 YUCe, JIUOO0 Jorapudmbl yncer;
CpaBHHUBATh pPallMOHAIBHBIE YHCIIA MEXKIY COOOii;
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OLICHUBATH u CpaBHUBATh c PALMOHAJIBHBIMU YUCJIAMU 3HAYEHUS
LENbIX CTENEeHEH uucelsl, KOpHEW HaTypallbHOW CTENEeHW W3 4Yucen, JiorapupmMoB
YHCEN B POCTBIX Cy4dasx;

n300paxaTh TOYKAMH HA YUCIIOBOM MPSMOM 11eJIble U palluOHATbHbIE YHUCIIA;
n300paxkaTh TOYKAMHM Ha YHUCIOBOM TIPSMON IIeNIbIe CTENEHU 4YHUCEeJ, KOPHU
HaTypaJIbHOM CTETICHU U3 YUCEII, JOTapru(PMBbI YKCEN B IPOCTHIX CIIyYasix;
BBITIOJIHATh  HECJIOXKHBIE TMpeoOpa3oBaHUs IENAbIX M JAPOOHO-pAIIMOHATIBHBIX
OYKBEHHBIX BBIpaKCHUH;

10. BeIpakaTh B MPOCTEUIIUX CIIyUYasiX U3 PaBEHCTBA OJHY MEPEMEHHYIO Yepe3 JIPYTUeE;

11. BEIUUCIIATH B MPOCTHIX CHIy4dadX 3HAYCHUA YUCIIOBBIX U 6YKB6HHBIX BBIpa)KeHHﬁ,

OCYIICCTBIIAA HCO6XOI[I/IMBIG IIOACTAaHOBKH M Hp606p330BaHI/I${;

12. 1/1306pa>1<aTb CXEMAaTH4YCCKH yIroJi, BEJIMUYMHA KOTOPOI'0 BhIpaK€Ha B I'paaycax;
13. OCHUBATHb 3HAKH CUHYCA, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPCTHLIX YIJIOB

1.

no

B noBceqHeBHON KM3HU M TIPH U3yYeHUHU APYTHX YUeOHBIX MPEIMETOB:
BBITIOJTHATH BEIYUCIICHHS TIPHU PEIICHUH 3aJ1a4 PAKTHYECKOT0, B TOM YHCJIE BOCHHO-
NPUKIIATHOTO XapaKTepa,;

BBITIOJHATh TPAKTUYCCKAE PACUEThl C HCIIOJIB30BAaHUEM TIPH HEOOXOJIMMOCTH
CIIPABOYHBIX MaTEPUAJIOB M BBIYUCIIUTEIBHBIX YCTPONCTB;

COOTHOCHUTH peajbHbIe BEIIMYUHBI, XapaKTEPUCTUKN OOBEKTOB OKPY’KAIOIIETO MHUPA
C UX KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSIMH;

UCIIOJIb30BaTh METObl OKPYTJICHUS, MPUOIMKEHUS U TPUKUIKU TPU PEIICHUH
NPAKTUYECKUX 3aJ[a4 MIOBCETHEBHON KU3HU

IMory4uT BO3MOKHOCTH HAYYUTHCS

CBoOOIHO  oOmepupoBaTh MOHATUSMU: LEJO€ YHCIO, JEIMMOCTh  YHCEll,
OOBIKHOBEHHAs JPOOb, JECATHYHAS APOOb, pallMOHAIBLHOE YHWCIIO0, TMPHOIMKEHHOE
3HAYEHWE YKCTa, YacCTh, JI0JI, OTHOIICHHUE, MPOIICHT, MOBBIIICHUE U MOHMKEHNE Ha
3aJIaHHOE YHCIIO MPOIEHTOB, MAaCIITa0;

PUBOJUTH MIPUMEPHI YUCEII C 3aIaHHBIMU CBOMCTBAMHU JIETUMOCTH;

ONEepUPOBATH TMOHATUAMH: JIOTapU(M YHUCIA, TPUTOHOMETPUUYECKAS] OKPYKHOCTb,
paauaHHas W TpaJycHas Mepa yrIja, BEeIWYMHA YIJa, 3aJaHHOTO0 TOYKOW Ha
TPUTOHOMETPUUYECKON OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT€HC W KOTAHTE€HC YTJIOB,
MMEIOIINX TPOU3BOJIBHYIO BEIMYUHY, UuciIa e u 7,

BBHITIONHATD apu(METHUECKUE JEHCTBUA, COYETasi YCTHBIE U MUChMEHHBIE MPUEMBI,
MPUMEHSIS IPU HEOOXOJUMOCTH BBIUUCITUTEIBHBIC YCTPONUCTBA;

HAaXOJUTh 3HAYEHUS KOPHS HATYypaJbHOW CTENEHHW, CTENeHH C PalUOHATHHBIM
HEO0OXOIMMOCTH BBHIYHCIIUTEIBHBIC YCTPOWCTBRA;

MOJIB30BATHCS OIIEHKOMW M MPUKHUIKOW MPHU MPAKTUYECKUX pacueTax;

MPOBOJUTH MO W3BECTHBIM (hOpMyJaM M TpaBWiIaM NpeoOpa3oBaHUs OYKBEHHBIX
BBIPKEHUM, BKIIFOYAIOIINX CTEMEHU, KOPHH, JTOTapu(Mbl U TPUTOHOMETPHUCCKHE
byHKIINY;

HAaXOJUTh 3HAYCHHUS YHUCJIOBBIX H OYKBEHHBIX BBIPAKCHUN, OCYIICCTBIISIS
HEO0OXOMMBbIE MTOACTAHOBKHU U TPeoOpa30BaHUs;

M300pakaTh CXEMATHYECKH YTOJ, BEIMYMHA KOTOPOTO BBIpAXEHA B Ipajycax WIH
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paauaHax;

10. ucnonp30BaTh MpU pPELICHUU 3aJay TAOJUYHBIE 3HAYEHUS TPUTOHOMETPUUYECKHX
(yHKUUH yTIIOB;

11. BBINOJHATH MNEPEBOJ BEIWYUHBI YIJIa M3 pPaJHMAHHOM MEpbl B TPaTyCHYIO H
o0OpatHo.

12. B noBceAHEBHOM JKU3HU U MPU U3YUYEHUU APYTHX YUEOHBIX IPEAMETOB:

13. BBIMIOJIHATH JEUCTBUS C YUCIOBBIMU JAHHBIMU MPHU PEIICHUHU 3a]]a4 TPAKTUUECKOTO,
B TOM YHCJI€ BOCHHO-TIPUKJIAJAHOIO XapaKTepa M 3aJad M3 paziMyHbIX oOsactein
3HAaHUW, WCMHOJB3ys TMNPU  HEOOXOAMMOCTH  CIPABOYHBIE  MaTepHalbl |
BBIYHCJIUTENILHBIE YCTPOICTBA;

14. oueHuBaTh, CpaBHUBATH M MCIIOJIH30BAaTh MPHU PEIICHUH MPAKTUYECKUX 3a]a4
YUCJIOBBIC 3HAYCHUSI PEAbHBIX BEJIUYMH, KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKU
00BEKTOB OKPY’KAIOIIET0 MUPA

YpaBHeHUsS ¥ HEPABEHCTBA
BbinyCKHUK HayYHTCH

Pewiats nuHeliHbIE ypaBHEHUS! U HEPABEHCTBA, KBAJpaTHbIE YPABHEHUS;

2. pemath jorapugmuyeckue ypaBHeHus Buaa loga (bx + ¢) = d u mpocreitmue
HepaBeHCTBa Bua log, X < d;

3. peuiaTh MoKa3aTelbHbIE YpaBHEHUS, BUAA a d (rme d MOXXHO TpeCTaBUTH B
BUJIC CTENICHH C OCHOBAaHWEM a) W IMpocTeiiime HepaBeHcTBa Buaa a* < d (rme d
MO>KHO TIPEJICTAaBUTh B BUJE CTETICHH C OCHOBAaHUEM a);

4.  TPUBOAUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIEr0 TPUTOHOMETPUUYECKOTO
ypaBHEHMs BHJA: Sin X = a, COS X = a, tg X = a, ctg X = a, rIe a - TabauyHoe
3HA4YCHHE COOTBETCTBYIOIIECH TPUTOHOMETPUICCKON (DYHKITHH.

IHony4yuT BO3MOKHOCTH HAYYUTHCH:

1. Pemate panuoHanmbHBIE, IOKa3aTelIbHbIE U JIOTApU(DMHUUECKUE YpaBHEHUSA U
HEpaBEHCTBA, IPOCTEUIIINE HPPALMOHATIBHBIE U TPUTOHOMETPUUECKUE YpPaBHEHMUS,
HEPaBEHCTBA U UX CUCTEMBI;

2. WCIOJB30BaTh METOJIbl PEUICHUs] ypaBHEHUI: MpUBEIECHUE K BUAY "TPOU3BEICHHE

PaBHO HYJNIO" WM "YaCTHOE paBHO HYIIO'", 3aMeHa IEPEMEHHBIX;

UCIIOJIb30BATh METOJ UHTEPBAJIOB ISl PELICHUS HEPABEHCTB;

4. wucnonb3oBaTh rpadguueckuil MeToa AJis NPUOIMKEHHOTO PEUICHHs YpaBHEHHH U
HEPABEHCTB;

5. u300pakaThb HAa TPUTOHOMETPHUUECKON OKPYKHOCTH MHOXECTBO pEIIeHUM
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUNM Y HEPABEHCTB;

6. BBIMIOJIHSITE OTOOpP KOpHEW ypaBHEHUM WM PEIICHW HEPaBEeHCTB B
COOTBETCTBHH C JIONOJHUTEIBHBIMHU YCIOBUSAMH M OTPAHUYEHUSMHU.

B noBceqHeBHOM KM3HU M NIPH U3YyYeHHUH APYTUX Y4eOHBIX NPeJIMETOB:

1. cocraBnsATh W pemaTh YpPaBHEHHs, CHUCTEMbl YpPaBHEHUN W HEpPAaBEHCTBAa IpHU
pELIeHNH 3a7a4 JPYruX Y4eOHbIX PEIMETOB;

2. UCTONB30BaTh YpPaBHEHHS M HEPABEHCTBA [UIsI IOCTPOCHUS U HCCICAOBaHUS
MPOCTEUIINX MATEMAaTHYECKUX MOJEIEH PEaJbHbIX CHUTyaldd WIX BOEHHO-

=

bx+c —

w
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IIpUKIagHbIX 3a/1a4;

yMETb HMHTEPIPETUPOBATH IOJYYCHHBIM NPU PELICHUU YPaBHEHUs, HEPAaBECHCTBA
WIN CUCTEMBI pe3yJbTaT, OLEHUBATh €ro MPaBIONOJ00HEe B KOHTEKCTE 3aJaHHOMU
pEaNbHON CUTYaLlMU WU IIPUKIAJHON 3a0a4u.

DyHKUIUHA

BeinnyCKHUK HayYHuTCH
OnepupoBath MNOHATUSAMU: 3aBUCUMOCTb BEJIUYMH, (YHKLIUS, apryMEHT H
3HaueHue (yHKUUH, OOJIACTh OMNpEIENCHUS M MHOXECTBO 3HAUEHUH (QYyHKIUH,
rpaguk  3aBUCUMOCTH, Tpapuk (QyHKUMH, HyIH QYHKIUH, TPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pAaCTaHWE HA YHUCJIOBOM MPOMEXKYTKe, YyObIBaHHWE Ha
YHUCIIOBOM NPOMEXYTKE, HaumOoJbllee M HauMEHbllee 3HaueHUue (QYHKIUU Ha
YHICIIOBOM IIPOMEKYTKE, epruoandeckas (pyHKIus, Iepruo;
onepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSIMU: TMpsiMas ©  oOpaTHas
OpOMOPLHUOHATIBHOCTh  JIMHEWHas,  KBaJpaTuyHas,  Jorapupmuyeckas U
nokasarenabHas (PyHKIMH, TPUTOHOMETpUYECKUe HYHKIINU;
pacno3HaBaTh TpauUKd DJIEMEHTApHBIX (YHKUMM: [OpsAMOH W OOpaTHOM
OPOMOPLHUOHATIBHOCTH,  JMHEHHOW,  KBaApaTUYHOH,  JIOTapuMHUUECKOH U
NOKa3aTeIbHON (PYHKIUN, TPUTOHOMETPUYECKUX (PYHKIUMT;

COOTHOCHTH TIpauKd  3BJIEMEHTapHBIX  (QYHKIUH: TpsIMod U oOpaTHOM
IPOMOPIIMOHATILHOCTH,  JUHEWHOW,  KBagpaTUYHOM,  JIorapupMHUECKOH U
noKa3aTeabHOM (YHKIMHA, TpPUTOHOMETpUYECKUX GYHKIUA ¢  dopMynaMu,
KOTOPBIMH OHU 3a/1aHBbI;

HaXOAUTh MO rpauKy NpUOIMKEHHO 3HAUCHUS (PYHKIIUU B 33JIaHHBIX TOUKAX;
ompenensaTh 1no  rpadpuky  cBoiictBa  (QyHKUMH  (HYJIH, IPOMEKYTKHU
3HAKOTOCTOSHCTBA, MPOMEXKYTKH MOHOTOHHOCTH, HAWOOJbIINE U HAUMEHBIIUE
3HAYEHUS U T.I1.);

CTPOUTHh ACKHU3 Tpaduka (YHKIHUH, YAOBICTBOPSIONICH MPUBEICHHOMY Ha0Opy
YCIIOBHM (IMPOMEKYTKH BO3pacTaHus/yObIBaHUS, 3HaUYeHUE (YHKIMU B 3aJJaHHOM
TOYKE, TOYKU IKCTPEMYMOB H T.1I.).

ITosry4uT BO3MOKHOCTH HAYYHThCS:

OmnepupoBaTh NOHATUSAMU: 3aBUCUMOCTb BEIMUYUH, (PYHKIMSA, apryMEHT U 3HAUY€HUE
byHKIIMK, 00JACTh OMpENETICHUS W MHOXECTBO 3HadeHUW (QyHKIHUH, Tpadux
3aBUCUMOCTH, Tpa@uK QYyHKIUH, HYIH (YyHKIAN, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA,
BO3pacTaHUWE Ha YUCIOBOM INPOMEXYTKE, YObIBAaHHE Ha YHCIOBOM IPOMEXYTKE,
HauOoNblllee M HaWMEHbIIEe 3HAuYeHHE (PYHKIMU HA YHCIOBOM MPOMEXKYTKE,
nepuoandeckas (pyHKIMs, IEPUOA, YETHAS U HEYETHASI PYyHKIUY;

OIepUpPOBATh MOHATHAMU: IpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH, JIMHEWHAS,
KBa/IpaTUyHasl, norapupMudecKas u MOoKa3aTeabHas byHKIHH,
TPUTOHOMETPUYECKUE (PYHKIINH;

ONMpeNeNsITh 3HaueHHe (QYHKUMM 1O 3HAYECHHUIO apryMeHTa MpU Pa3IHYHbBIX
crioco0ax 3amaHust QyHKIUU;

CTPOUTH rpadUKU U3yUYECHHBIX (DYHKIUNA;

ONMCHIBATh MO IpauKy M B MNPOCTEHIIMX Ciay4yasx 1O (OpMysie MOBEICHHUE U
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CBOICTBAa (YHKIUH, HAXOAHUTH IO rpa@uky (GyHKUMM HauOOJbUIINE U
HAaMMEHbIINE 3HAYEHUS;
CTpPOUTh 3CKU3 Tpaduka (YyHKUUHU, YTOBIETBOPAIOIIEH NPUBEICHHOMY HaOOpy
ycIIOBUM (TIPOMEXYTKM BO3pacTaHMs/yObIBaHMs, 3HAUEHHE (PYHKIUHU B 3aJaHHOU
TOUYKE, TOUKH IKCTPEMYMOB, aCUMIITOTHI, HYJIU (DYHKIUH U T.1.);

pelarb ypaBHEHUs, NPOCTEUIINE CUCTEMbl YpPaBHEHUMW, HCIIOJIb3Ys CBOWCTBA
(GyHKUUN U uX rpaduKoB.
B noBceqHeBHOM KM3HU M NIPU U3YyYeHHUH APYTrUX Y4eOHBbIX PeIMETOB:
. ONpeAeNaTh Mo rpadukamM M HUCIOJIb30BaTh JJIsl PELICHHUS BOEHHO-IPUKIATIHBIX
3aJa4 CBOMCTBAa pEAJbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOosbliue U
HauMEHBIINE 3HA4YeHUs, MPOMEXKYTKH BO3pacTaHUsi W YyObIBaHMS (QYHKUHUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, aCUMIITOTHI, IEPUOJT U T.11.);
. MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAaKTUUYECKON CUTYaIlUU.

JJIeMEeHThl MATEMATHYECKOI0 aHAJIN3A
BpInyCKHUK HAyYHTCH:
. OnepupoBaTh MOHATUSMU: TIPOU3BOJHAS (PYHKIIMUM B TOUYKE, KacaTrelbHas K
rpaduky QyHKIUHU, TPOU3BOIHAS (PYHKIINH;
. ONpENENSITh 3HAUYC€HHWE TPOU3BOAHONW (YHKIMHM B TOYKE TIO H300PaKECHUIO
KacaTeJIbHOU K TpaduKy, MPOBEIEHHON B 3TON TOYKE;

pemiaTb HECJIOXHbIE 3aJaydl Ha MPUMEHEHHUE CBSI3U MEXIy TPOMEKyTKaMu
MOHOTOHHOCTM M TOYKaMU DJKCTpeMyMa (YHKUMH, C OJHOW CTOPOHBI, U
IPOMEXYTKaMU 3HAKOMOCTOSHCTBA M HYJSAMH TPOU3BOJHOM 3TOM (yHKIMU - ¢
JIPYTOH.

IMory4uT BO3MOKHOCTH HAYYHUThCS:

. OnepupoBaTh MOHATUSMU: IPOU3BOHAS (PYHKIIMH B TOUKE, KacaTeiabHas K rpaduky
dbyHKIHMM, Tponu3BOAHAS (DYHKINN;

BBIUMCIISATh TPOU3BOJHYIO OJHOYJICHA, MHOTOYJIEHAa, KBAJAPAaTHOTO KOPHS,
IPOU3BOJIHYIO CYMMBI (DyHKITUH;

BBIUUCTISITH TTPOU3BOJAHBIC AIEMEHTAPHBIX (PYHKIMI ¥ UX KOMOWHAIUN, UCTIONB3YSI
CIIPaBOYHBIE MaTEpUAIbL;

UCCJIEIOBaTh B MPOCTEUIIUX CIIy4asX (PYHKIIMM HAa MOHOTOHHOCTH, HaXOJUTb
HanOOJIBIITNE U HAUMEHBIIINE 3HAYCHUS (PYHKIUN, CTPOUTH rpad)iku MHOTOUJICHOB
U TPOCTEUIINX pAIMOHANBHBIX (GYHKIMWA C  HCIOJB30BAHMEM  ammapara
MaTEeMaTUYECKOTO aHAIH3a.

B noBceqHeBHOM KM3HU M P U3YyYeHUH APYTUX Y4eOHBIX MPEIMETOB:

. pemiaTh MPUKIATHBIE 3a7a9d W3 (DU3UKH, BOCHHOTO Jie7la, XUMHH, YKOHOMUKH, W
JIPYTHX TIPEAMETOB, CBSI3aHHBIE C WCCIEJOBAHUEM XapaKTEPUCTUK peaTbHBIX
MPOIIECCOB, HAXOXKJICHUEM HAWOOJBIMUX W HAUMEHBIINX 3HAYCHHH, CKOPOCTH U
YCKOpEHUS U T.IL.;

. MHTEPIPETHUPOBATH MOTYICHHBIC PE3YIbTATHI
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CratucTiKa M TEOpHUs BEPOATHOCTEM, JIOTHKA H KOMOMHATOPHKA

BpInyCKHUK HAy4YHTCH:
OnepupoBaThb OCHOBHBIMM ONMCATEIbHBIMA XAPAKTEPUCTUKAMHU YHCIOBOIO
Ha0Oopa: cpeaHee apudMeThyecKkoe, MeJuaHa, HauOoJblllee W HaUMEHBIIEe
3HAYCHMUS;
ONepUpoBaTh Ha 0A30BOM YpPOBHE MOHATUSMM: YACTOTA M BEPOATHOCTH COOBITHS,
CIIy4ailHbI BHIOOP, OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;
BBIYHCIISATh BEPOSTHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOOB.
Ioy4yuT BO3MOKHOCTH HAYYUTHCH:
NMeTts mpeacTaBieHUE O JUCKPETHBIX M HENPEPBIBHBIX CIyYailHbIX BEIMYMHAX U
pacrpeneneHusx, 0 HE3aBUCUMOCTH CITy4alHbIX BEJIUYMH;
UMETh MPEJCTABICHUE O MATEeMaTH4YECKOM OKHUJIAHWM W JUCIEPCUU CIyYalHBIX
BEJIMYMUH;
UMETh TNPEICTABICHUE O HOPMAJIIBHOM pAacCIHpEeAeiIeHUM U IpUMEpax HOPMAJIbHO
pacrpeaereHHbIX CIy4ailHbIX BEJIMYHH;
NOHMMATh CYTh 3aKOHa OOJBIIMX YHCEI U BBIOOPOYHOTO METOJA H3MEPEHHUS
BEPOSATHOCTEN;
UMETh TPEJCTaBICHUE 00 YCIOBHOM BEpPOSTHOCTH W O TIOJHOM BEpPOSITHOCTH,
IPUMEHATh UX B PELICHUH 33714,
MUMETH MPEJCTABICHUE O BAXHBIX YACTHBIX BUAAX PACIPEICICHUN U IPUMEHATh UX
B PELLICHUH 3a/ady;

. UMCTbB IIPCACTABJICHHUC O KOPPCIIALINU CquaﬁHBIX BCJIMYHH, O JIMHEHHOU perpeCCuu.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH APYTUX Y4eOHBbIX MPeIMETOB:

BBIUHCIISTh WM OLICHUBATh BEPOSTHOCTU COOBITHI B peabHOM JKU3HHU;

BBIOMPATH TOAXOISAIINE METOIbI TIPEICTABICHUS U 00PaOOTKHN JaHHBIX;

YMETh pEIIaTh HECJIOXXKHBIC 3a/Jayd Ha IPUMCHCHHE 3aKOHA OOJIBIIUX YHCE B
oOecrieueHUU OC30IaCHOCTH HACEJICHUS B UYPE3BBIYAMHBIX CHUTYaIHSIX, COI[MOJIOTHH,
CTpaXxOBaHUHU

o s

TexcToBBIE 3a7a4H
BbINyCKHUK HAYYMTCS:
PemiaTs HeClI0)KHBIE TEKCTOBBIC 3a/1a4M Pa3HBIX THUIIOB,;

. AHAJIM3MPOBATH YCJIOBHUE 3a/a4d, NMPU HEOOXOAMMOCTH CTPOUTH JJIs €€ PEIICHUS

MaTeMaTH4ECKYIO0 MOJIENb;

MMOHMMATh U MCHOJIb30BaTh JIA PEIICHUS 3aa4 HH(POpMaIHIO, MPEACTABICHHYIO B
BHUJIE TEKCTOBOM W CHUMBOJIBHOW 3allMCH, CXEM, TaOJlul], Auarpamm, rpadukos,
PUCYHKOB;

JEUCTBOBATH MO AITOPUTMY, COJIEPKAIIEMYCS B YCIOBUU 3a/1a4H;

MCIIOJIb30BaTh JJOTUYECKUE PACCYKICHUS TPU PEIICHUH 3a/1a4u;

paboTaTh C M3OBITOYHBIMHU YCIOBHUSIMU, BbIOMpasi U3 Bcel uMHGOpMAlUU, aHHbIE,
HEOOXOUMBIE ISl PEIICHUS 3a/1a4H;

. OCYUIIECTBIIATh HECJIOXKHBIA Mepedop BO3MOXKHBIX PEUICHUN, BbIOMpass U3 HHUX

ONTUMAJIBHOE MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM B YCIOBUH,
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aHAIM3UPOBATh U MHTEPIPETUPOBATH NOJIYYCHHbIE PELIEHUSI B KOHTEKCTE
YCIIOBUSA 331a4i, BEIOMPATh PEIICHMS], HE POTUBOPEYAIINE KOHTEKCTY;

pemarh 3a1a4M Ha pacyeT CTOMMOCTU MOKYIOK, YCIYyT, TOE3A0K U T.I1.;

peliaTb HECIOXKHbIE 3aJlay, CBSI3aHHBIE C JOJEBbIM YYacTHEM BO BJaJCHHUU
dbupMo, TpeANPUITHEM, HEJIBUKUMOCTBIO;

pemarb 3aJadyd Ha MPOCTbIE NPOLEHTHl (CUCTEMBI CKHJIOK, KOMHCCHM) U Ha
BBIUMCIICHHUE CIIOKHBIX MPOLIEHTOB B Pa3IUYHBIX CXeMaX BKJIAJOB, KPEIUTOB U
UIOTEK;

pemarh NpakTUYeCcKUe 3aa4uu, TPeOyIoIne UCTIOIb30BaHUS OTPUIIATENbHBIX YUCEN:
Ha OMpeJeeHUue TeMIepaTypbl, Ha OIpeAeJCHUE MOJIOKEHUSI Ha BPEMEHHOW OCHU
(1o Hamiel 3pbl U MOCIe), Ha JBMKEHHUE JECHEXKHBIX CPEACTB (MPUXOa/pacXof), Ha
orpeJieieHre rIyOuHBI/BBICOTHI H T.I1.;

UCIOJIb30BaTh MOHATHE MaclITada JJig HAX0XKICHUS PACCTOSIHUN U JJIMH HAa KapTax,
IUIAaHAX MECTHOCTH, MJIaHAX MOMEIIEHUH, BEIKpOUKaX, MPU padoTe Ha KOMIBIOTEPE
IMory4uT BO3MOKHOCTH HAYYHUTHCS:

PemaTh 3a1aun pa3HbIX TUIIOB, B TOM YHCII€ 33/1a4M MOBBIIIEHHON TPYAHOCTH;
BbIOMpATh ONTHUMAJLHBIA METOJ] pEeIIeHUs 3aJadyd, paccMaTpuBasl pazUYHbIC
METO/IbL;

CTPOUTH MOJIEIb PEIICHUs 3a7a4u, TPOBOJUTH J10KA3aTEIbHbIC PACCYKICHUS;
pemiath 3agadu, TpeOyrolue nepedopa BapHaHTOB, MPOBEPKU YCIOBUIA, BbIOOpa
ONTUMAJILHOTO PE3YJIbTATA;

aHANIM3UPOBATh U WHTEPIPETUPOBATH PE3YyJbTaThl B KOHTEKCTE YCJIOBHS 3aayH,
BBIOMpATH PEIlIeHUs, HE MPOTUBOPEYAIINE KOHTEKCTY;

NEPEeBOJIUTh MPU PEUICHUU 3aJaud HHQOpMaIUi0 U3 OJHOM (OpPMBI B APYTyIO,
UCIIOJIb3YA NMPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, Tpa)UKH, TUATPAMMBI.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX Y4eOHBbIX MPeEIMETOB:

penIaTh 3aa4d BOCHHO-TIPUKIIAIHOTO XapaKTepa U 3a/1a4d U3 IPYTUX MPeIMETOB

I'eomeTpus

BoinycKHMK HAYyYHTCH:
OnepupoBaThb MOHATUSIMU: TOYKA, TMpsAMasi, IUIOCKOCTh B MPOCTPAHCTBE,
MapauieNIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH;
pacro3HaBaTb  OCHOBHbIE  BHJbl  MHOTOTPaHHUKOB  (Ipu3Ma, MUpamMuia,
MPSIMOYTOJIbHBIN TTapaJijIesienuIe 1, Ky0);
M300pakaTh M3ydaeMble (QUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB;
nenath (BBIHOCHBIC) TUIOCKHE YEPTEkKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYp:
BHJI CBEPXY, COOKY, CHHU3Y;
W3BJICKaTh HMH(POPMANMIO O TMPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax,
MPECTAaBICHHYIO Ha YepTekKaxX U PUCYHKAX;
MpUMEHSITH TeopeMy [ludaropa mpu BBIUHCIECHUU 3JIEMEHTOB CTEPEOMETPUUECKUX
duryp;
HaxoJIUTh 00BEMBbl W IUIOLIAM MOBEPXHOCTEW MPOCTEUIINX MHOTOIPAHHUKOB C
puMeHeHueM (Hopmy;
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pacmo3HaBaTh OCHOBHBIC BHUIBI TeEI BpanieHus (KOHyC, IWIMHIP, chepa u
map);

HAXOJUTh 00BEMBI U IIIOMIAN MTOBEPXHOCTEH MPOCTEHIITUX MHOTOTPAaHHUKOB M TSI
BpalleHUs ¢ MpUMEHEHUEM (POpMyI.

ITory4uT BO3MOKHOCTH HAYYHUThCSI:

OnepupoBaTh TMOHATUSAMH: TOYKA, TNpsiMasi, IUIOCKOCTh B  IPOCTPAHCTBE,
MapaJIeTbHOCTD U MEPICHANKYISIPHOCTD MPSMBIX U TNIOCKOCTEH;

NPUMEHATh IS PEIICHHWs] 3amad  TeoMeTpuueckue (aKThl, €CIU  YCIOBHS
MIPUMEHEHUS 3aJIaHbI B IBHOH (opMme;

pemaTh 3aJa4d Ha HAXO0XJICHWE T'e€OMETPHUYECKUX BEIWYMH MO o0pasiam WiIH
aNTOPUTMaM;

Jenath (BBIHOCHBIC) TIOCKUE YEPTEKHU U3 PUCYHKOB 0OBEMHBIX (DUTYD, B TOM YHUCIIC
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB;

U3BJICKaTh,  HMHTEPIPETHPOBATH W  NPeoOpa3oBbIBaTh  MHPOPMAIHMIO O
TCOMETPUYCCKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEIKAX;

NPUMCHATh TEeOMeTpUYeckue (akThl JUIS pEIICHUs 3a7a4, B TOM YHCIIC
MPE/IOoaraonuX HECKOIBKO [IaroB perieHus;

OIMKMCHIBATh B3aUMHOE PACIIOJIOKEHNE MPSAMBIX U TNIOCKOCTEH B IIPOCTPAHCTRE;
(bopMyIHpOBaTH CBOMCTBA U NMTPU3HAKK PUTYD;

JOKa3bIBaTh TEOMETPHUYECKUE YTBEPIKICHNUS

10.BnageTh cTaHAapTHOM KiaccuuKaued MPOCTPAHCTBEHHBIX (GUTYp (MTUPAMUIBI,

PU3MBI, TapajieIeTUuIeabl);

11.HaXO,III/ITI> 00BEMBI U IIomaaun HOBGpXHOCTGﬁ IreoOMCTPHUICCKUX TCJI C IPUMCHCHUCM

bopmy;

12.BEIYUCIIATE PacCTOAHNA U YIJIbI B ITIPOCTPAHCTBC.

> w

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH IPYTUX Y4eOHBIX NPeIMeTOB:
UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTYp Ui pEeUIeHUs 3ajad BOEHHO-
IIPUKJIATHOTO XapaKkTepa U 3a7a4 U3 APYrux ooiacTedt 3SHaHUH

BeKkTOpbl U KOOPAUHATHI B IPOCTPAHCTBE
BbINyCKHUK HAYYHUTCS:

. OnepupoBaTh MNOHSTUEM JIEKAPTOBBI KOOPUHATHI B IPOCTPAHCTBE;

. HAXOJHUTh KOOPAMHATHI BEPIINH Ky0a U MPSIMOYTOJIBHOTO MapajuieNienuIea

HOJIy‘-II/IT BO3MOKHOCTb HAYYUTHLCH:

. OnepupoBaTh MOHATHSIMU JE€KapTOBbl KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP,

MOJlyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIAY
BEKTOPaMH, CKUISIPHOE TPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

. HAXOIUTh PACCTOAHHUC MCKAY ABYMSA TOUKAMH, CYMMY BCKTOPOB U IIPOU3BCIACHUC

BEKTOpa Ha YHUCIO, Yrojd MEXJIYy BEKTOpAMH, CKaJISIPHOE IPOU3BEICHHUE,
pacKIIa/IbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPIMHAT;

pemaTh NpoCcTeIIne 3a/1a4uu BBEJEHUEM BEKTOPHOTO Oasuca.
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Hcropuss MmaTteMaTHKH
BpInyCKHUK HAy4YHTCH:
1. OnuceiBaTh OTAENIbHBIE BBIIAIOIIMECS PE3YNbTATHI, MOJYUYEHHBIE B XOJI€ PAa3BUTHUSA
MAaTEMaTUKU KaK HaAyKH;
2. 3HaTb TpPUMEPbl MATEMATUYECKUX OTKPBITUA U HX AaBTOPOB B CBS3U C
OTEYECTBEHHON U BCEMUPHOM UCTOPHUEH;
3. MOHUMAaTh POJb MaTEMaTUKU B pa3BuTHu Poccun
ITory4uT BO3MOKHOCTH HAYYUTHCH:
1. IlpencraBiasaTh BKJIAJ BBIAAIOUIMXCS MAaTEMAaTHUKOB B Pa3BUTHUE MATEMATUKU U MHBIX
HAy4YHBIX 00J1acTeH;
2. TIOHMMAaTh POJIb MaTeMaTUKU B pa3BUTHHU Poccum.

MeToabl MATEMATHKHU
BpInyCKHUK HAyYHTCH:

1. TlpuMeHATh W3BECTHBIC METOJABI IMPU PEHICHUU CTAHJAPTHBIX MAaTeMaTHYCCKHX
3ajad;

2. yMETh paboTaTh C MaTEMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAaHHE, H3BJICUCHHE
HE0OX0IMMOHN MH(POPMAIIMH), TOYHO M TPAMOTHO BhIPa)KaTh CBOM MBICIH B YCTHOU
¥ TTUCBMEHHOHW peur, NMPUMEHSS MAaTEMAaTHUYCCKYI0 TEPMHUHOJOTHIO U CHMBOJIHKY,
UCIIOJIb30BaTh pa3jUYHbIe S3bIKK MaTEMaTUKHU (CIIOBECHBIN, CHMBOJUYECKHU,
rpaduyeckuii),  0OOCHOBBIBaTH  CYXIEHHUS, IMPOBOJUTH  KJaCCU(PHUKAIUIO,
JI0Ka3bIBaTh MaTEMAaTUYECKUE YTBEPKICHHUS;

3. 3aMedaTh M XapaKTepU30BaTh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B OKpYyKarouien
NENUCTBUTENBHOCTH;

4. MPUBOAUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, B TOM YHUCIIE
XapaKTepU3YIOIIHNX KPACOTy U COBEPIICHCTBO OKPYIKAIOIIETO MUPA U MTPOU3BEICHUN
UCKYCCTBa
ITory4uT BO3MOKHOCTH HAYYHUThCS:

1. Wcnonb30BaTh OCHOBHBIE METONBI JOKA3aTEIbCTBA, MPOBOJUTH JT0OKA3aTEIBCTBO H

BBITIOJHSTH OTIPOBEPIKEHUE;

MPUMEHSTH OCHOBHBIE METOJIBI PEIICHUS MaTeMaTHIECKUX 3a/1a4;

3. Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE XapaKTepU30BaTh
KpacoTy U COBEPIIEHCTBO OKPY>KAIOIIET0 MUPA U MIPOU3BEJICHUIN UCKYCCTBA;

4. TlpuMeHATh MaTEeMaTUYECKUE METOMABI JIJISl PEHICHUS MPUKIATHBIX 337a4 BOCHHOTO
COJIepKaHMUS;

5. MpUMEHATH  MPOCTEHIHE  MPOTrPaMMHEIC cpenctBa M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TTPH PEIICHUN MaTEeMaTUIECKUX 3a]1a4.

no

DopMbl OpraHu3anuu 00pa3oBaTeJIbHOIO Mpoecca
1. dbpoHTaNBHEIE;
2. UHIUBUYaJIbHBIC;
3. TpyIIOBBIC.

TexHosoruu 00y4yeHus
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OOyueHue Mo AaHHOW MpPOrpaMMe BEAETCS C UCIOJIb30BAHUEM AIIEMEHTOB:
1. nHpOpPMAIIOHHO-KOMMYHHKATHBHBIX TE€XHOJIOTHH;

2. 310pOBbecOeperaromnx TeXHOJIOT Uit

3.TEeXHOJIOTUU COAEPKATEIHLHOTO 0000IIECHHUS;

4.TeXHOJOTHH aKTHBU3AIIMHU TIO3HABATEILHON IEATEIBHOCTH IKOJIBHUKA,
5.1mearoruku COTpyIHUYECTBA,

6.T€XHOJOTMU UHANBUAYAIBHOTO U JU(dPepeHInpOBaHHOTO 00 yUEHHUS;

/. TEXHOJIOTUU JIMYHOCTHO-OPUEHTHUPOBAHHOI'O U Pa3BUBAIOIIETOCS 00YUYEHHUSI.

Buasl 1 popmMbI KOHTpOIS

JUIss KOHTPOJS YpPOBHS JIOCTHXKEHUH BOCHUTAHHUKOB WCIOJB3YIOTCS TaKWe BHUJIBI
KOHTPOJISI KaK MpEeABAPUTEIbHBIN, TEKYITUH, TEeMaTUIECKHIA, UTOTOBBI KOHTPOJb.

@dopMbl  KOHTPOJSI: KOHTpOJdbHas paborta (mocie Kaxaoro pasaena  Kypca),
muddepeHIPOBaHHBI  WHAWBUIYAJIbHBIH MHCHBMEHHBIM  OMPOC, CaMOCTOSTEIbHAS
NpoBepoYHasi paboTa, TECTUPOBAaHWE, MATEMATWUYCCKUH JHMKTAHT, Oecela, MHChbMEHHBIC
JOMaITHUE 3a/laHusl, KOMIIBIOTEPHBI KOHTPOJb, AaHalU3 pPE3yJbTaTOB BBITIOJHEHUS
JIMArHOCTUYECKUX 3aJlaHui ydeOHOTO TOcOOHs Ml paboyeit TeTpaiy.

denepalibHOE TOCYAAPCTBEHHOE Ka3eHHOE 00111e00pa30oBaTeIbHOE YUPEKICHHE
«OMCKH KaIeTCKU BOGHHBIN Kopmyc MunucrepctBa o6oponsl Poccuiickoit denepannn»

«YTBEPX/IAIO»
3aMmecTuTeNbh HAYaIbHUKA 10 Y4eOHO paboTe

H.1O. agpuna

«__»asrycra 2021 r.
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ATTECTAIIMOHHBIE MATEPUAJIbI
JIUIS TIPOBEJIEHUM A ITPOMEXY TOYHOM ATTECTAITNN
1O MATEMATHUKE
(koHTpOJIbHAS paboTa)
Kiacc 10

B 2021 — 2022 yyebHOM TOY

O6cyxneno Ha 3aceqanuu OJ]
[TpoTokoi Nel
PykoBonurens O] bepexnas T.A.

«__ » asrycra 2021 r.

COI''TACOBAHO
3asenyromuit YO Camoxsanosa E.B.

«__»asrycra 2021 .

Omck, 2021

IosicHuTeIbHAA 32ANMCKA K KOHTPOJIBHBIM H3MEPHUTEIbHBIM MaTepUuajiaM

no maremartuke B 10-x ki1accax

KontponbHass pabora mnpegHa3HayeHa JJisi OLEHKHM YPOBHA TMOATOTOBKU IO
MareMatuke ywammxcs 10 kimaccoB oO0mieoOpa3oBaTeIbHBIX YUPEKIACHUH, N3YdaIOMUX
IITKOJIBHBIA KypC MaTeMaTHKH HA MPOPUIHHOM YpPOBHE.

KonTtponeHass paboTa COOTBETCTBYET OO0S3aTEIHPHOMY MHHHUMYMY COJEPIKAHHUS
o0pa30oBaHus M OPUEHTHPOBAHA HA HCTOJIB30BAHHE YYECOHO-METOIUYECKUX KOMIUIEKTOB
U1sl yyeOHuKa AnreOpa W Havyasla MareMaTudeckoro ananusa, 10 knace Komsirun FO.M. u
np. u I'eomerpus, 10-11 xnace/ JI.C. AranacsH, u zp.

PaGora mpoBepseT TNOHMMaHWE CMBICIA cleAylomux noHsITH: CTemneHp ¢
NEUCTBUTENILHBIM TMOKa3aTelieM U ee cBoicTBa. CrtenenHHas (ynknusa. [lokazarenbHast
GyHKIMS, TOKa3aTelIbHbIE ypaBHEHUST M HepaBeHCTBa. Jlorapudmuueckas QyHKUuUS,
norapumMuyeckre ypaBHEHHUS UM HEPABEHCTBA. [pUTrOHOMETpUYECKHUE (HOPMYJIBI.
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Tpuronomerpuyeckue ypaBHeHHs. MHororpanHuku. I[lnanmmerpusa. A takke
IIPOBEPSIET YMEHNUS PEIIATh YPAaBHEHUS PA3JIMYHOTO TUIIA U YPOBHS CI0KHOCTH.

Ha Beinonnenue padotsl otBOAUTCS 90 MUHYT.

Jis mpoBeneHHs pabdOTbl HEOOXOAUMM UYEPHOBUK I KaKIOTO YdYalllerocs.
KanbkynsaTopoM noap30BaThCs HENB3S.

Crnenuduxkanusi KOHTPOJIbHBIX H3MEPHUTEIbHbIX MATEPHAJIOB 10 MAaTEMaTHKe
B 10-x Ki1accax

CTpyKTypa KOHTPOJBbHOH PadoThI
Kaxxnplii BapuaHT COCTOUT M3 ABYX YacTel U BKItoYaeT 19 3ananui,
paznuuaronuxcs (opMoi U YpOBHS CIOKHOCTH.
Yacts | conepxut 13 3aganuii ¢ KpaTKUM OTBETOM.
Yacts |l conepxxut 6 3ananuii, KOTOpbIE NPEANOIAraloT IOJHOE Pa3BEPHYTOE
pEeUIEHNE U OTBET.
PacnpeneseHue TeM KOHTPOJIbHOM padoThI 10 YACTAM.

Ne Yactu paboTsl DNeMEHTHI CoJIepKaHusl KOHTPOJIbHOM paboThI
1 Yacrs | 1. CsBoiicTBa cTENEHY C IEHCTBUTEILHBIM ITOKA3aTEIIEM.
2. TlpeoOpa3zoBaHHe BBIpAXKEHHI, COEPIKALTIX CTEIICHD C

JeHCTBUTENBHBIM ITOKa3aTeIeM.

[IpeoOpazoBanue BhIpKEHUN, COIEPKAIINX JOTAPHU(PMBI.
Pemenue nokasarensHOro HEPaBEHCTBA.

CBoiicTBa cTeneHHOUW (YyHKITHH, e TpaduK.
[IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX
TPUTOHOMETpHUYECKHUE (HOPMYIIBI.

Pemenue norapudmuueckoro ypaBHeHHsI.

CBoiiCcTBa CTENEHHOW (PYHKIIHH.

Pemenue nokasarensHOro HEpaBEHCTBA.

10 Pemenne norapuMudeckoro ypaBHEHUs.

11. PeureHue TpUrOHOMETPUYECKOTO YPABHEHHUSI.

12. HaxoxaeHue mionaan moBepXHOCTH MHOTOTpaHHHUKA
13. IlpaBunbpHas nupamMuaa

oA W

© N

2 Yacrs Il 1. Pemenue nmoka3arenpsHOTO YpaBHEHUS

2. Pemienue norapu(Mu4eckoro HepaBeHCTBa.

3. IIpeoOpa3zoBaHue BbIpaXXEHUIl, coaepKaLIUX
apu(pMeTHYECKUI KOPEeHb HATYpaJIbHOM CTENEHH.
Penienne TpUroHOMETPUUECKOTO YpaBHEHUS.
[IpeobpazoBaHue BeIpakeHH, COAECPIKALIIX
TPUTOHOMETpUUYECKHE (POPMYJIBI U U BEIYUCIEHHE UX
3HA4YCHUM.

6. 3amaua no rIAHUMETPHUH

ok~

CucreMa olleHUBAHUS KOHTPOJIbHOM padoThI
nmo marematuke B 10 kiacce

3aganus 1-13 mepBoii yacTu, olleHMBaeMbie | OaIoM, CUUTAIOTCS BBITOJTHEHHBIMHU
BEPHO, €CJIM YKa3aH BEPHBIN OTBET.
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3aganus 14-19 Bropod wactu, olleHUBaeMmble B 2 uiu 3 Gaia.

B1 Kpurepun oneHuBaHNs BbINOJHEHUS 3a1aHUS bajubl
YpaBHEeHHE penieHo BEPHO, BCe MPeoOpa30BaHUs BBIIIOJIHEHBI IIPABHIIBHO, 2
IIOJIy4€H BEPHBIM OTBET

Pemenne ypaBHeHus 1
JIOBEJICHO JI0 KOHIIA, HO JONYyIIEHa BBIYUCIUTENbHAS OIINOKA.

Jlpyrue ciydau, He COOTBETCTBYIOIINE YKa3aHHBIM BbIILIE KPUTEPUSIM. 0
Maxcumanvuolii bann 2

B2 Kpurepun oneHuBaHNs BbITOJHEHUS 3aJaHUS Bajubl
HepaBeHcTBO pelieHo BEpHO, Bce TPeoOpa30BaHs BbIIOJIHEHBI IPABUIIBHO, 2
IIOJTy4€H BEPHBIM OTBET

Pemenue HepaBeHCTBa I0BEJEHO 10 KOHIIA, HO JIOMYIIEHA OINOKa 1
BBIYHMCIIUTENILHOTO XapaKkTepa .

Jlpyrue ciydan, He COOTBETCTBYIOIINE YKa3aHHBIM BbIIIE KPUTEPUSIM. 0
Maxcumanvuolii bann 2

B3 Kpurepuu oneHuBaHUs BbINIOJHEHHUS 3a1aHUS Basbl
Bripaxxenue ¢ pagukaiamMu ynpoIiieHo BepHO, BCe TPeoOpa3oBaHMs 2
BBITIOJIHEHBI TPABWJIBHO, MTOJIy4€H BEPHBIN OTBET

VYnpouieHue BeIpaKeHUsl JI0BEACHO J0 KOHIIA, HO JOMYIlleHa olnoKa 1
BBIYHMCIUTENIBHOTO XapaKTepa WK KOHEYHOE BBIPAKEHHUE COIEPIKUT

MHOYHUTEJN O] 3HAKOM pauKaa.

Jpyrue cirydan, He COOTBETCTBYIOIINE YKA3aHHBIM BBIIIE KPUTEPHSIM. 0
Maxcumanvrolii bann 2

B4 Kputepuu oneHMBaHNsI BHINOJHEHUS 3aaHUS banbl
YpaBHEHHE PEIIEHO BEPHO, BCE MPEOOpa30BaHNs BHIMOIHEHBI IPABUIBHO, 2
MIOJTYy4YE€H BEPHBIM OTBET

Pemrenne ypaBHeHUs JOBEAECHO O KOHIIA, HO JAOIYIIEHA BRIYUCIUTEIbHAS 1
olMOKa WM HE HalIeHbl KOPHU U3 33JAHHOTO IPOMEKYTKA.

Jpyrue cirydan, He COOTBETCTBYIOIIUE YKA3aHHBIM BbILIE KPUTEPHUSIM. 0
Maxcumanvrolii bann 2

B5 Kpurtepumn oneHnBaHusi BHINOJHEHUSA 3aaHUS Banasl
TpuronomeTpruyeckoe BoIpaKEHUE YIIPOIIEHO BEPHO, BCE MPEOOPA30BAHMUS 2
BBITIOJTHEHBI [TPABUJILHO, ITOJYYEH BEPHBII OTBET

YnpouieHue BEIpaKeHUsT MPOBEACHO C UCIOJIb30BaHUEM MPAaBUIbHBIX hopmyi, | 1

HO JIOMYIIIeHa OIHMOKA BEIYUCIUTENHFHOTO XapaKTepa Uik KOHEYHOE

BBIPKEHUE COACPKUT KOHEUHYIO COKPATHUMYIO IPO0b.

Jlpyrue ciydan, He COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE KPUTEPHUSIM. 0
MaxcumanvHolii Oann 2

B6 Kpurepun oneHMBaHHs BbINOJHEHUS 3aJaHUS Banbl
Hmeetcst BepHOE JOKA3aTENbCTBO YTBEPIKJICHHS ITyHKTA a) U 000CHOBAHHO 3
MI0JTy4eH BEPHBII OTBET B MyHKTE 0)

He noka3aHo yTBepAeHUS MyHKTa a), HO 000CHOBAaHHO TOJIy4€H BEpHBIN 2

OTBET B IyHKTE 0) 6€3 MCII0JIb30BaHNS YTBEPIKICHUS MTyHKTA a)
NN
VMeeTcst BEpHOE NOKA3aTEIbCTBO YTBEPKACHUS IYHKTA ) U IIPU
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000CHOBaHHOM pELICHUH MyHKTa 0) MOTydeH HEBEPHBIN OTBET B Pe3yJIbTaTe
apudmeTnyeckoit ormmoOKu (OMUCKH )

nim

Nmeetcst BepHOE 10KA3ATEIBbCTBO YTBEPIKICHUS ITyHKTA ), MOJIY4YeH
BEPHBII OTBET B IYHKTE 0), HO pelIeHne HeI0OCTaTOYHO 000CHOBAHHO, JIN0O
000CHOBaHHUS COJICPIKAT HETOYHOCTH.

Nmeetcst BepHOE 10KA3aTEIBCTBO YTBEPKACHUS ITyHKTA a) 1
nim
IIPU HEBEPHOM JIOKA3aTEIbCTBE YTBEPKICHUS ITYHKTa a) 1 000CHOBAaHHOM
peleHny nyHKTa 0) 6e3 NCIoJIb30BaHUS YTBEPKACHUS ITyHKTA a) NOJy4eH
HEBEPHBIN OTBET B pe3yjIbTaTe apu(PMETHUECKON OUTUOKH (OIHCKH)
nim
000CHOBAHHO MOJIY4Y€H BEPHBIA OTBET B IMYHKTE 0) C HUCIOJIb30BAaHUEM
YTBEPKJCHUSI IYHKTA a), IPU 3TOM ITYHKT a) HE BBIIIOJHEH WM BHIIOJHEH
HEBEPHO
nim
MOJIy4€H BEPHBIN OTBET B MTyHKTE 0), HO pelIeHHe HEA0CTaTOYHO 0O0CHOBAHHO,
160 000CHOBAHMS COJIEP>)KAT HETOYHOCTH

Jlpyrue ciydan, He COOTBETCTBYIONINE YKa3aHHBIM BbIIIE€ KPUTEPHUSIM. 0

Maxcumanvuvini 6ann 3

OO6mmit 6amt hopMupyeTCs MyTeM CYMMHUpPOBaHUs 0ajIOB, MOJTYYCHHBIX 3a BBHITIOJTHEHHE MTEPBOM
Y BTOPOM yacTei paboThI.

Tabauya nepesoda 6an106 8 ommemKu NO NAMUOALTLHOU WKALE

OTMeTKa [0 MATHOAIUIEHON «2» «3» «4» «5»
IIKaJic
[TepBuuHbIe GBI 0-6 7-12 13-17 18-26

JleMOHCTPALIMOHHBIA BAPUAHT

HTorosoii KOHTPOJIbHOI PadOThI

Yacrs 1.
3anumuTe pelieHue U OTBET.
Al. Yopoctute Belpa)keHHE Va®:a s,
1
X-y _y*-y
A2. YopocTute BBIpa)KE€HUE 7 T -
X2 + y2 I

195
A3. Ynpocrtute BhIpa)keHHE (|0g ,12 - log ,3+ 3|0g38) .
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1

2x+1 1
A4. Peuinte HEpaBEHCTBO (—j <

4 16"

AS5. Ykaxute npoMexxyTok yobiBanus pynkiuu y = f (X), 3aganHoit rpaduxom

.

_.__.!._
P

a
A6. YrpocTuTe BEIpaKeHHe 2 C0S’ I cosa .

A7. Pemmrte ypasHenus log, (2x—1) =4.

2x+1
A8. Haiigure obmacts onpeaencaust Gynkuun Y = Ig :

x-1

4
A9. PemiTe HEpaBEHCTBO 27" =27 >120
A10. Haiiaure nponsBeneHne kopHeii ypasuerns Ig° x —2Ig x —3=0.

All. Pemure ypaBHeHue 2Sin° X +5C0s X =4.

A12. Haiinure miomasas MOBEPXHOCTH MHOTOTPaHHUKA, N300paKEHHOTO Ha PUCYHKE (BCE ABYTrpaHHBIC

YTJIBI TIPSIMBIC)

3
4

e ] [
v
-

A13. B npaBunbsHOM TpeyronsHoii nupamune SABC Touka M — cepenuna pedpa AB, S - BepiinHa.
N3BectHO, uto BC = 3, a uiomaaes 60k0BOi MOBEPXHOCTH MUpaMu bl paBHa 45. Haiinqute niuny
oTpe3ka SM.
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HACTHE II

K xaxxnomy u3 3ananuii yactu |l 3anumure monHoe 000CHOBaHHOE pEIICHUE U

OTBCT.

4 -2 +8
B1. Pemure ypaBHenne — ;. — 8",

2 1-x

B2. Pemmte Hepasenctso log (X2 —X- 2)+ 2<0.
2

B3. Borumcnnre (X7 —3/4)(3/49 +3/28 + 3/16) .

B4. Pemure ypaBHeHue \/3¢0os x—sin X =1 u HaiizuTe BCe ero KOPHHU, NMPUHAJIEKAIINE OTPEIKY

[~ z;27].

sinz(n—a)+c052a+sin(72[—aj

B5. Halinute 3HaueHHE BBIpAKEHUS , ecnu Ctga =—2.

sin 2¢ + ZCOS(?’; + aj

B6. B octpoyronsaom Tpeyronsauke ABC nposenensl Beicotel AP u CQ.
a) Jlokaxxure, uto yroia PAC pasen yriny PQC.

0) Haitnure paauyc OKpy>KHOCTH, OTIMICAaHHOM 0KoJ10 TpeyroybHuka ABC, ecnu u3BectHO, uto PQ =8 1
yroin ABC pasen 60°.
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5. YYEBHO-METOJUYECKUN KOMILIEKT
YMK «Anre6pa u Hauana maTeMaTHdeckoro ananusa» st 10 kinaccos, aBTopsl HO.

M. Konsrun, M. B. Tkauesa, H. E. ®enoposa, M. U. [1labyHuH:

1.

2.

3.

Anrebpa 1 Hauana MaTemMaTuueckoro ananusa: 10 knacc, y4eOHUK ISt
o011eo0pazoBaTeabHbIX OpraHu3alnii, 0a30BbIN U YITyOJIeHHBIA YPOBHH, ABTOPHI:
1O. M. Konsrun, M. B. Tkauesa, H. E. ®enoposa, M. U. lllabynun. — M.:
[Ipocsemenue, 2016.

N3yuenne anreOpsl U Hauyaa MaTeMaTHYECKOro aHanuza, 10 Kiacc KHUTA IS
yuutens, H. E. ®enoposa. — M.: IIpoceemenue, 2016.

Anrebpan Hauyana maremaruyeckoro ananmza: Jlumaktuueckue wmatepuansl 10
kiace, npoduibHbld ypoBeHb /M. B. TkaueBa, H. E. ®enoposa, M. U. [1labynun. —
M.: [Ipocsemenune, 2018.

YMK «Anrebpa u Hayana MaTeMaTuueckoro ananuza» s 11 kmaccos, aBTopsl FO.

M. Konsrun, M. B. Tkauesa, H. E. ®enoposa, M. U. [1labynuH:

1.

2.

3.

Anrebpa u Hauaja MaremMaTu4eckoro ananusa: 11 kimace, y4eOHUK J1st
0011e00pa3oBaTeNbHbIX OpraHu3aluii, 0a30BbIN U YI1yOJIeHHBIA YPOBHH, ABTOPHI:
0. M. Konsarun, M. B. Tkauea, H. E. ®enopora, M. U. [llabynun. — M.:
[Tpocsemenue , 2017.

N3yyenue anreOpbl M Hayald MareMaTHyecKkoro aHanmuza, 11 kmacc kHura is
yuurtens, H. E. ®enoposa. - M.: [Ipocsemenne, 2017.

Anrebpa ¥ Havama maTemMaTH4eckoro aHanuza: Jlumaktudeckue matepuansl 11
kiace, npodmibHb ypoBeHb /M. B. Tkauesa, H. E. ®engoposa, M. U. [llabynun. —
M.: [Ipocsemenne, 2018.

YMK «I"eomerpus» qis 10-11 knaccos, aBTopsl JI.C. Atanacsan, B.®. byty30B,

C.b. Kagomues, JI.C. Kucenes, O.I'. I1o3HsK .

1.

2.

I'eomerpus. 10-11 kmace/ JI.C. Atanacsu, B.®. byry3os, C.b. Kanomues, JI.C.
Kucenes, O.I". [To3nsik. — M.: [Ipocsenienue, 2016.

Hunaktudyeckue marepuaisl mo reometrpuu s 10 xmacca/ b.I. 3uB. — M.:
IIpoceemnienue, 2016.

PaGouue terpaau o reomerpun st 10-11 xkmaccos/ B.®. byrysos, I0.A. I'na3kos,
N.UN. IOguna. - M.: Ilpoceemenue, 2016.

Nzyuenue reomerpun B 10-11 kmacccax. /C.M. Caaksn, B.®. byry3oB. — M.:
IIpoceenienue, 2016.

3amaun 1o reomerpun g 7-11 xmaccos/ b.I'.3uB, B.M. Meiinep, A.I'. baxanckuii.
— M.: IIpocsemenue, 2018.

Cnucok JuTepaTyphbl 1Js npenogaBaTesied 1 00y4armuXxcs
N3ydenune anreOpbl ¥ Ha4YaJl MaTeMaTH4YecKoro aHanu3a B 10 kimacce, KHUTA 1
yuaurens, aBTopsl H. E. ®enoposa, M. B. TkaueBa. — M.: [Ipocsemenne, 2016.
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2. M. B. TkaueBa. AnreOpa u Havaia MaTeMaTH4EeCKOTO aHanu3a.

Temartnueckue tectol 10. - M.: «IIpocBemenuey, 2018.

AnteigoB I1. . Tectsl mo reometpun: 10 11 k1. — M.: Ipoda, 2017.

Enunblii rocygapctBeHHbid 5k3ameH 2019. Marematuka. Y4eOHO-TpEHUPOBOYHBIE

MaTtepualbl 1 MOJAr0TOBKY ydamuxcs. — M3narensctBo «UaTennekt-LenTp»,

2019.

5. 3uB b. I'. lunaktuueckue marepuaisl o reomerpuu: 10 k. — M.: [Ipocsernienue,
2017.

6. JlurBunenko B.H. COopHUK 3a/1a4 110 CTEPEOMETPUU C METOAaMU perieHui. — M.:
IIpocsemenue, 2011.

7. Kononos A. . Ycrusie 3amstus 1o maremaruke 10-11 xt. [emarormdeckoe oOrtiectBo Poccim.
—M.:2011.

8. JIvicenko @. @.. TemaTtnueckue tecthl 10-11 xnacc EI'D-2019 vacts | . U3n.
«Jlernon» PocToB - Ha - JIony 2019.

9. JIvicenko @. ®. . Tematnueckue Tecthl 10-11 xiracc EI'D-2019 yacts Il . — PocToB-
Ha - [{ony: Jlernon, 20109.

10. Measnuk A. U. KonTpoibHbIe U TPOBEpOYHBIE pabOTHI O reomeTpuu: 7-11 Kit. —
M.: dpoda, 2017.

11. SAmenko U.B. « MaremaTtuka. 36 TUTIOBBIX BAPUAHTOB IK3aMEHAIMOHHBIX pabOT
s moarotoBku K EI'9». — M.: HarmonansHoe obpaszoBanue, 2020.

12. JIvicenko @.®., Kynadbyxos C.}O. YueOHO-METOAMYESCKUA KOMILIEKC
«Marematuka. [TogrotoBka k EI'9». — PoctoB-Ha - Jlony: Jlernon, 2019.

13. Jlammo JI.JI., IlomoB M.A., «EI'D. Maremaruka. 100 OamioB». — M.: wu3m.
«3K3ameny, 2017.

14. Ceprees U.H., «EI'D. Marematuka. 100 Gamros. 3amanus tuna C». — M.: usm.
«9k3ameny, 2017.

» w

JJIeKTPOHHBbIe 00pa3oBaTe/IbHbIE PeCypChl

1. http://schcool-colection.edu.ru— exunas Kosekims UG POBHIX 00pa30BaTEIbHBIX

pecypcoB

http://metodist.lbz.ru— aBTopckas mactepckast

3. http://fcior.edu.ru/ - denepanbHBIi IICHTP UHPOPMAITMOHHO-00PA30BATEIBLHBIX
pecypcoB (PIINOP)

4. http://www.ict.edu.ru/ - TapopManmoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B
oOpa3oBaHUU

5. http://www.ug.ru - Yaurenbckas razera

6. http://www.1lseptember.ru - «IlepBoe ceHTIOps»

7. http://www.teacher.fio.ru - Yumrens.ru - KaTajgor BCEBO3MOKHBIX yUCOHBIX H
METOJIUYCCKIX MaTEPHUAIIOB IO BCEM aCIIEKTaM IMPEIoAaBaHus B IIKOJIC

8. http://www.bolgar.info - mapopmanOHHBIC TEXHOIOTHH B 00pa30BaHUU

no


http://schcool-colection.edu.ru/
http://metodist.lbz.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/
http://www.ug.ru/
http://www.teacher.fio.ru/

	3. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ
	УЧЕБНОГО КУРСА.
	1. Оперировать   основными описательными характеристиками числового набора: среднее арифметическое, медиана, наибольшее и наименьшее значения;
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