MyHuuunajbHoe 001eo0pa3oBaTeibHOE YUpPeKICHHEe
cpeaHsisi o0ueo0pasoBaTebHas mKogaa Nel
r. llurksipanra, Pecnyoinkn Kapeaus
186810, r. [InTksaApanTa, yi. Jlennna, 1.45; Ten.(8-81433) 4-30-64

[Tpuusito YTBEPXJIEHO

Ha nearorH4eckoM Hupektop /7

coBeTe V/
s

[Iporokon Nel

ot «31» asrycra 2023r, [Conocosa M.T".]

[Tpuka3z Ne 86
ot «31»asrycra 2023r,

PABOYASA ITPOTPAMMA
1o Y4eOHOMY NpeaMeTy
«MaremaTtuka»
cpeaHee o0lIee oOpa3oBaHme
Cpoxk peanusanumu: 1 roa

Pa3padoryuk:
Cemaxkos C.b.

r. [IuTksipanTa
2023r.



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Maremaruka 11 kmacc paspabortana B coorBercTBHHM ¢ DenepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM M OCHOBHOUM 00pa3oBaTEIbLHOM MpOrpamMmoit
cpenHero oOmiero oOpasoBaHus. B maHHBIN Kypc BXOIUT JBa mpeaMmera: ainreOpa u Havaia
MaTeMaTHYECKOr0 aHAIN3a U F€OMETpPHUSL.

VY4eOHUKM TaHHOM JIMHUU MPOIUIN 3KCIIEPTU3Y, U BKIIOUYEHbI B DeiepanbHblil [IepeyueHb,
00ecreYnBarOT 0CBOSHUE 00pa30BaTEIHbHON MTPOTPAMMBI CPETHETO 00IIETr0 00pa30BaHMUS.

e MaremaTuka: anredpa U Hauajga MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. Anredpa u Havaia
Maremarnueckoro a”aimmza. 10-11 xmaccwl: yueO. s 00mieoOpa3oBaT. OpraHU3aIlWi:
0a3oBbIit 1 yrayour. ypouu/[IILLA. Anmumos u ap.]. — 7-e u3a. — M.: [Ipocsemenwue, 2019.

e MaremaTuka anredpa U Hayajla MaTEMaTUYECKOro aHaiau3a, reometpust. ['eomerpus. 10 — 11
Kjaccel: y4e0. s 0o0mieoOpa3oBar. opraHu3aiuii: 0a3oBelii W yrinyosa. ypoBuu/[JI.C.
ArtanacsiH]. — 7-e u3 ., nepepad. u gon — M.: [IpocBemienue, 2019.

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O ITPEJIMETA
AJITEBPA 1 HAYAJIA MATEMATHYECKOT'O AHAJIN3A

M3ydyeHne mMareMaTHKH B OCHOBHOW INKOJIE JAaeT BO3MOXKHOCTH OOYYAIONTUMCS JOCTHYB CIIETYFOIIIX
pe3yNbTaTOB Pa3BUTHS:

Jluunocmuuie YY/I:

- YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICITH B YCTHOH W MUCHMEHHOU pEUH, TOHUMATh
CMBICIT TIOCTaBJICHHOW 3aJadyd, BBICTpPAWBATh apryMEHTAIIUIO, TIPHUBOAWTH NPUMEPH |
KOHTPIPHUMEPHI;

- KPUTHYHOCTh MBITNIUICHUS, YMEHHE pAaCIIO3HABATh JIOTHYCCKH HEKOPPEKTHBIC BHICKA3BIBAHMUS,
OTIINYATh TUTIOTE3Y OT (aKTa;

- TpeAcTaBlIEHHE O MaTeMaTHYECKON HayKe Kak cepe 4eTOBEUECKOH AeITeThbHOCTH, 00 ITamax ee
pa3BUTHS, O €€ 3HAUNMOCTH TSI PA3BUTHS [TUBHIM3AITNH;

- KpCaTHMBHOCTh  MBIIUICHWS, WHHIMATHBA, HAXOAYWBOCTh, AKTHBHOCTh TIPU  pEIICHUH
MaTeMaTHYECKUX 3aJad;

- yMEHHWEe KOHTPOJIHPOBATH MPOIIECC U PE3YIHTAT YUeOHON MaTeMaTHIECKOU NesITeIhbHOCTH;

- CcmocoOHOCTh K SMOIHMOHAIBHOMY BOCIPHSTHIO MaTeMaTHYEeCKHX OOBEKTOB, 3a/ady, pelleHnH,
paccyxKaeHui;

Memanpeomemnvie YY/I.

- IepBOHAYaJbHbIEC IPEACTABICHHS 00 UAEAX U O METOJAAaX MaTEMAaTHKU KaK YHUBEPCAIBHOM SI3bIKE
HAyK{ U TEXHUKH, CPEACTBE MOACINPOBAHMS SBJICHUI U TIPOLIECCOB;

- YMEHHME BHIETb MAaTEMAaTHYECKyI0 3a7adyy B KOHTEKCT€ NPOOJEMHOH CHTyauMd B APYIUX
IUCLUIUIMHAX, B OKPYKAIOLIEH KU3HHU;

- YMEHHME HaxOAWThb B PAa3lMYHbIX HCTOYHHKAX WHGPOpMAIMIO, HEOOXOOUMYIO Uil pELIeHUs
MaTeMaTHYECKUX NPOoOJieM, MPEACTaBIATh €€ B IOHATHOH (opme, MPUHUMATH DEIICHHE B
YCJIOBUSIX HEMOMHON M M30BITOYHOM, TOYHOW M BEPOSITHOCTHONW NWH(POPMAIIUH;

- yYMEHHME I[IOHMMaTb M HCIOJNb30BaTh MAaTEMAaTHYECKHE CpPEICTBA HArSIAHOCTH (rpadukw,
IMarpaMMBbl, TaOJIMIIBL, CXEMBbI U Ap.) A WIUTIOCTPALUH, HHTEPIIPETAH, apryMEeHTalUH;

- YMEHHME BBIIBUraTh T'MIIOTE3bl IPU PEIICHWH Y4YeOHBIX 3aJady, NOHMMAaTh HEOOXOOUMOCTh HX
MIPOBEPKHY;

- YMEHHE NPHUMEHITh MHAYKTHBHBIE W JIEIYKTHBHBIE CIIOCOOBI PacCy>KACHUH, BUIETh pa3iIUdHbIC
CTpaTEruy peIIeHus 3a1a4;

- IOHMMAaHHE CYIIHOCTH aJITOPUTMUYECKHUX MPEANNCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUU
C IIPEATI0KEHHBIM aJITOPUTMOM;



YMCHUE CaMOCTOATCIIbHO CTaBUTH MLCIIH, BI:I6I/IpaTL U CO3daBaThb AJITOPUTMbI JIA PCIICHUS
y‘Ie6HI)IX MAaTEMAaTHYCCKHUX HpO6J’IeM;

YMCHUEC IUIAaHUPOBATHL U OCYHICCTBJIATL ACATCIBHOCTb, HAINPABJICHHYIO Ha PCIICHUC 3aaav
HCCIICA0OBATCIILCKOI'O XapaKTepa,

Pezynamuenvie YY/I:

CaMOCTOSITEIbHO OOHApY)KHMBaTh M (OPMYIUpPOBATH Y4eOHYIO MpoOIeMy, ONpEACsaTH
1IeTh YI€OHOU IeATeITbHOCTH;

BBIJIBUTATh BEPCHH pPEIICHUs MpoOIeMbl, 0CO3HABAaTh KOHEYHBIN PE3yNIbTaT, BHIOMPATh M3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPENICTBA JOCTHKEHUS LIEIIH;

COCTaBJIATh (MHIMBUYAJIIbHO WM B CPYIIIE) IUIaH PELLIEHUs TPOOIJIEMBI;

paboTas 10 IJIaHy, CBEPATH CBOM JICWCTBUS C LEJIBIO U, IPU HEOOXOTUMOCTH, UCTIPABIISTH
OIITMOKH CaMOCTOSITENLHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BHIPAOOTaHHBIE KPUTEPHUU
OIICHKH.

Ilpeomemnvie YY/I.

OBJIAJICHUC 6330BBIM MOHSITUHHBIM amnrmaparoM II0 OCHOBHBIM pasjciaM COACpKaHWs,
MpejicTaBIeHue 00 OCHOBHBIX M3y4aeMBbIX MOHATHUSAX (YHCIIO, TeOMeTpruecKas Qurypa, ypaBHe-
HUCEC, q)YHKIII/ISI, BepOHTHOCTI)) KaK Ba)KHEHIIINX MaTeMaTHUYECKUX MOICIIAX, MMO3BOJIAOIINX OIIUCHI-
BaThb U U3y4YaTh pC€ajibHbIC IIPOLECCHI U ABJICHUA,

yMeHHe paboTaTh € MaTEeMaTHYECKHMM TEKCTOM (aHaM3UpPOBaTh, HW3BIEKATh HEOOXOAUMYIO
nH(popMaIMio), TPaMOTHO MPHUMEHATH MAaTEeMaTHYECKYI0 TEPMHHOJIOTHIO ¥ CHMBOIUKY,
HCIIOJIb30BAaTh Pa3/IMYHBIC A3BIKKM MATCMATUKH,

yMEHHE TPOBOJUTH KiaccH(UKAIMH, JIOTHYecKre OOOCHOBAHHMS, JOKA3aTeNbCTBA MareMarhde-
CKUX YTBEPXJEHU;

YMEHHE Paclio3HaBaTh BU/IbI MATEMATHYECKUX YTBEPIKACHUHN (aKCHOMBI, OMIPEEIeHNS, TEOPEMBI H
Ip.), IPSIMBIC H 00OpaTHBIE TEOPEMBI;

pa3BUTHE TPEACTABICHUA O YHCIIE W YMCIOBBIX CHCTEMaxX OT HATYpPaJbHBIX JI0 EMCTBUTENbHBIX
YHCel, OBJIa/ICHNE HAaBBIKAMU YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCICHHIA;
OBIIAJICHWE CHMBOJBHBIM SI3BIKOM anreOphl, MPHEMaMH BBITIOJHEHUS TOXKIECTBEHHBIX Ipeodpa-
30BaHUI palMOHAIBHBIX BBIPAKEHUM, PELICHHS YPaBHECHUM, CUCTEM ypPAaBHEHHI, HEPABEHCTB U
CHCTEM HEpaBEHCTB, YMEHHE HCIIOb30BATh MACI0 KOOPAMHAT Ha TUIOCKOCTH ISl HHTEPIPETAINN
ypaBHEHWH, HEPABEHCTB, CUCTEM, yMEHHUE MPUMEHATD anredpandecKkue mpeodpa3oBaHus, anmapaT
YpaBHEHWH ¥ HEPABEHCTB ISl PEIISHHUS 3a/1a4 U3 Pa3IIMIHBIX Pa3/IeNioB Kypca;

OBIIAJICHWE CHUCTEeMON (PYHKIMOHAIBHBIX MOHATHH, (PYHKINOHAIBHBIM SI36IKOM M CHMBOJIUKOM,
yYMeHHE Ha OCHOBE (PyHKIIMOHAIBHO-Tpa(hUIECKNX MPEACTABICHUN ONMCHIBATh U aHAIM3HPOBATH
peabHbIe 3aBHCUMOCTH;

OBIIAJICHNE OCHOBHBIMH CITOCOOaMU MIPEACTABIICHHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX; HAINUHe
MIPEJCTABIEHUH O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pEAbHOM MHPE W O Pa3INIHBIX
croco0ax WX MU3y4eHHs], O BEPOSATHOCTHBIX MOJIEIISX;

OBIIAJICHWE TEOMETPHYECKUM S3BIKOM, YMEHHE HCIOIb30BaTh €ro Ui OMHCAHHS MPEIMETOB
OKPY’KafOIEro MHUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN M H300pa3HTENbHBIX yMe-
HUH, MPHOOpETEHNE HaBBIKOB T€OMETPUIECKUX MTOCTPOSHUH;

YCBOEHHUE CHCTEMAaTHUECKHX 3HAaHWH O TUIOCKHUX (PUTYpax M MX CBOWCTBAX, a TAK)KE HA HATIISTHOM
YPOBHE — O MPOCTEHIITNX MTPOCTPAHCTBEHHBIX TENaX, YMEHUE TPUMEHSATh CHCTEMATHIECKUE
3HAHUSA O HUX JUISA PEIISHHs TEOMETPUIECKUX U MPAKTUYECKUX 3a]1a9;

YMEHUS U3MEPATH JITMHBI OTPE3KOB, BETMYUHBI YTIIOB, HCIIONB30BATh (POPMYITBI TSl HAXOXKICHHSI
MIEPUMETPOB, TUIOMAAel 1 00HEMOB TEOMETPHUYECKUX (PUTYP;

YMEHHE TPUMEHSTh W3YYeHHBIE MOHSATHUSA, PE3yJbTaThl, METOMIBI IS PElIeHHs 3a/1ay MpaKTHye-
CKOI'0 XapakTepa W 3ajJad W3 CMEKHBIX JUCHUIUIMH C HMCIOJIB30BAHUEM INPH HEOOXOAMMOCTH
CIIPaBOYHBIX MAaTEPUAJIOB, KAJIbKYJISITOpa, KOMIIBIOTEPA.

Kommynuxamuenvie YY/I:

CaMOCTOSITEJIbHO OpPraHMW30BBIBaTh y4eOHOE B3aMMOJEHCTBUE B rpymie (OnpenessiTh
oO11ue 11enu, pacrpeessaTh poJid, JOTOBAPUBATHCS APYT C APYIOM U T.11.).



(opmMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO, APTYMEHTUPYET UX.

OCYIIECTBIISITh B3aMMHBIH KOHTPOJb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIb.

OpraHu30BBIBATH M IUIAHUPOBATH YUeOHOE COTPYIHHYECTBO C YUUTEIEM U CBEPCTHUKAMH;
OTIPENIENATH 1eNU ¥ (PYHKIUU YIaCTHUKOB, CIIOCOOBI B3aMMOACHCTBUS;

TUTAHUPOBATH OOIIHE CIIOCOOBI paOOTHI,

Oparb Ha ce0s WHUIMATABY B OpraHU3allMd COBMECTHOTO JEHCTBHS (IeJI0BOE
JUACPCTBO);

BJIQJIETh MOHOJIOTHYECKOW M JHAJIOTUYECKOH (opMaMu pedd B COOTBETCTBHH C
rpaMMaTHYECKIMH U CHHTAaKCHYECKUMH HOPMaMH POJHOTO SI3bIKA;

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O ITIPEJIMETA

TF'EOMETPUA

[Iporpamma oGecrieunBaeT AOCTIDKEHHE CIEIYIOIUX PE3yIbTaTOB OCBOSHHS 00pa30BaTEIBHOMN
MPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs:

JIuynoctHbie YY /!

(hopMHUpOBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH,
oOyuarouuxcs K caMOpa3BUTHIO M caMOOOPa30BaHNI0 HA OCHOBE MOTUBALIMU K 00YUEHUIO
U TIO3HaBaHWIO, BBHIOOPY JajibHeimero oOpa3oBaHus Ha 0a3e OpPUEHTHPOBKU B MHpE
npodeccuit U NMpoQecCHOHANBHBIX  MPEANOYTEHUH, OCO3HAaHHOMY IIOCTPOECHHUIO
WHIUBUAYaIbHONH 00pa30oBaTeNbHON TPAGKTOPUHU C YUETOM YCTOMYMBBIX MMO3HABATEIBHBIX
HUHTEPECOB;

OCO3HAaHHOMY IOCTPOEHHUI0 HHIMBUAYAJIbHOW OOPa30BATENbHOM TPAEKTOPUU C YYETOM
YCTOMYMBBIX MI03HABATEIbHBIX HHTEPECOB;

(opMupoBaHHE LIETOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIECTBEHHOM NPaKTHKH;

(dopMupoBaHHE KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIEHHUU U COTPYIHHYECTBE CO
CBEpCTHHKAMM, CTapIIMMHM M MIIAAIIUMH B 00pa30BaTENbHOM, OOLIECTBEHHO IMOJIE3HOM,
y4eOHO-HMCCIIEJ0BATENIbCKOM, TBOPUECKOHN U APYIUX BUIAX AESATEIbHOCTH;

YMEHHE SCHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M IIMCBMEHHOW peEuH,
[IOHMMAaTh CMBICI TIOCTaBJICHHOM 3aJadyd, BBICTPAMBATH AaPryMEHTALUI0, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

KPUTUYHOCTb  MBIIUICHUS, yYMEHHE  pACIO3HABaThb  JIOTUYECKHM  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTJINYATh TUIIOTE3Y OT (hakTa;

KpEaTUBHOCTb MBIIJICHNS, WHUIMATUBY, HAXOJUYUBOCTb, AKTMUBHOCTb IIPU PELICHUU
F€OMETPUYECKUX 3aa4;

yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3YNIbTaT YueOHOH MaTeMaTHUECKON JeITeNbHOCTH;
CIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTU4YeCKMX OOBEKTOB, 3ajad,
peLIEeHUH, PACCYKICHUM;

Meranpeamernsie YY1

YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh albTepHATUBHBIE MYTH JOCTIDKEHUS IIeJeH,
OCO3HAaHHO BBIOMpaTh Haubonee d(p¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX U
MO03HaBaTEeNbHBIX 33/1a4;

YMEHHUE OCYIIECTBIATh KOHTPOJIb HO PE3yJIbTaTy M IO CIOCO0y JAEHCTBHS Ha ypOBHE
MIPOU3BOJILHOTO BHUMAaHMS U BHOCUTh HEO0XOIMMbIE€ KOPPEKTHUBBI;

yYMEHHUE aJIeKBaTHO OLIEHWBATh MPABHJIBHOCTh WM OMIMOOYHOCTH BBINOJHEHUS y4eOHOM
3aauu, ee OObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PelleHUs;
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JICHCTBUAMHU OIpeleNeHHs] MOHATUH, 0000IIeHus,
YCTAQHOBJICHHUSI AHAJOTUH, KJIAcCCU(HUKAIMM HAa OCHOBE CaMOCTOATENIBHOTO BBIOOpA
OCHOBAHMU M KPUTEPUEB, YCTAHOBIIEHUS POJIOBHUJIOBBIX CBSI3EH;



Ipen

YMEHHME YCTaHaBIMBaTb IPUUYMHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTh  JIOTMYECKOE
paccyXAeHHe, yMO3aKJIIoueHUE (MHIYKTUBHOE, JETYKTUBHOE U [I0 aHAJIOI'MH) U BBIBOJIBL;
YMEHHUE CO3/1aBaTh, MPUMEHATh M MPEOOpPa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA,
MOJIEIIU U CXEMBI Ul pEeLIeHUs y4eOHbIX U IO3HABATEIbHBIX 3a7ay;

YMEHHME OpPraHU30BbIBaTh Y4EOHOE COTPYAHUUYECTBO U COBMECTHYIO JIEATEIBHOCTH C
yYUTEIIeM ¥ CBEPCTHUKAMH: OIPEACNIATh IEJH, paclpeieisTb (GYHKIUH W  POJH
YYaCTHHUKOB, 00mue crocoObl paboThl; yMeHHE pabdoTaTh B TpYIIE: HAXOIUTh oOIiee
pelleHre U pa3pelaTb KOHQJIMKTHI HA OCHOBE COIIACOBAHUS MO3UILIMN U yyeTa UHTEPECOB;
CIIylaTh naptHepa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAMBATH CBO€ MHEHUE;
dbopmupoBaHHe W pa3BUTHE Y4EOHOH M OOIIEMOJH30BATENHCKONH KOMIETEHTHOCTH B
00JacTH HKCIOJIb30BaHUA HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-
KOMIIETEHTHOCTH);

MepBOHAYAJIbHBIE TpEACTaBIEeHUs 00 UAEsIX M O MEeToJaX MaTeMaTUKU Kak o0
YHUBEPCAJIbHOM $3bIKE HAyKM U TEXHUKH, O CPEACTBE MOJEIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

yYMEHHE BUJETh MAaTEMaTHYECKYIO 33/a4y B KOHTEKCTE MPOOJIEMHONW CUTyallUHd B JPYTHUX
JTUCLUIUINHAX, B OKPY)KAIOIIEeH KU3HU;

YMEHHE HaxOJUTh B Pa3IMYHBIX UCTOUYHUKAX MH(DOPMAIHIO, HEOOXOIUMYIO JUIsl pEICHUS
MaTeMaTHYeCKUX MpoOJieM, U MPEICTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PELIEHUE B
YCIIOBUAX U U30BITOYHON, TOUHOU U BEPOSATHOCTHOM MHPOpMAIINH;

yMEHHE MOHMMATh M HCIOJb30BaTh MAaTeMaTUYECKHE CPEJCTBa HArJITHOCTU (PUCYHKH,
YepTeX U, CXeMbI U JIp.) Ui WUTIOCTPAIH, HHTEPIIPETALIUU, apTyMEHTAIIH;

YMEHHE BBIJBUIaTh TUIMIOTE3bI MPU PEIICHUH YY€OHBIX 337a4 U MOHUMAaTh HEOOXOJUMOCTh
UX IIPOBEPKH;

YMEHUE MPUMEHATh HWHAYKTUBHBIE U JAEAYKTHUBHBIE CHOCOOBI DPACCYXKAEHUH, BHICTbH
pa3IU4YHbIE CTPATETUN PELICHUS 3a1a4;

IIOHMMAaHUE CYIIHOCTH aJITOPUTMUYECKUX MPEANUCAHUN M YMEHHE JEHCTBOBATh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh LI€JIM, BEIOMPATh U CO3JaBaTh aJlTOPUTMBI AJIS PELICHUS
y4eOHBIX MaTEeMaTHYECKUX MMPOOIIeM;

YMEHHE IIJIaHUPOBATh U OCYHIECTBIIATH JEATEIBHOCTD, HAIIPABJICHHYIO HAa PELICHUE 3a/1a4
HCCIIEI0BATEIIBCKOIO XapakTepa;

MeTHble YY1

oBJaZcHUEe 0a30BBIM IMOHATUMHBIM aIllapaToM I10 OCHOBHBIM pa3jeiiaM COJCpPKaHUS;
MIpe/ICTaBJIeHHEe 00 OCHOBHBIX H3YyYaeMBIX MOHSATHUSX (YUCIIO, reoMeTpuueckas Qurypa,
BEKTOP, KOOPJWHATHI) KaK BaXHEHIIUX MATEMaTHYECKHX MOJECIAX, ITO3BOJISFOIINX
OTHCHIBATh M U3y4aTh PEasIbHbIC MPOLIECCHI U SBJICHUS;

yMeHHE paboTaTh C FTEOMETPUUYECKUM TEKCTOM (aHAIM3UPOBAThH, U3BJICKATh HEOOXOIUMYIO
nH(}OPMALIKIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICTH B YCTHOW U TUCBMEHHON peuu
MIPUMEHEHHEM MaTEMaTUYECKOH TEPMHUHOJIOTMH U CHMBOJIMKH, MCIIOJb30BaTh Pa3IudHbIC
S3BIKM ~ MaT€MaTUKH, TPOBOJUTH  Kilaccu(UKAIMK, JOTUYECKHE  OOOCHOBAHMS,
JI0Ka3aTelIbCTBa MaTEMaTUYECKUX YTBEPKIACHUII;

OBJIAICHUC HaBbIKAMU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘II/ICJ'ICHI/II\/'I;
OBJIAICHUC TCOMCTPUUCCKUM A3BIKOM, YMCHUC MHCIIOJIB30BaTh €TI0 I OIIMCAHUS
npeaAMETOB OKpPYKAOWMICro MHUpA, Pa3sBUTUC NPOCTPAHCTBCHHBIX HpeI[CTaBJ'IeHI/Iﬁ )51
I/I306pa3I/ITCJ'ILHBIX yMCHHﬁ, HpI/IO6pCTCHI/IC HaBbIKOB 'COMCTPUYCCKUX HOCTpO@HHfI;
YCBOCHUC CUCTCMATUUCCKUX 3HaHUM O HpOCTCﬁH.IHX MMPOCTPAaHCTBCHHLIX TCJIaX, YMCHUC
NPpUMCHATL CUCTEMATUYCCKUEC 3HAHUA O HHUX Ui PCHICHUSA TCOMCTPUYCCKUX U
MPAaKTUYCCKUX 3aaa4,



YMEHUE BBIUUCIATH OOBEMBI TEI W IUIOMIAJAM WX TOBEPXHOCTEH, pemias 3aaadu
MOBBIIICHHOMN CIIOKHOCTH;

YMEHHE IPUMEHSATh W3YUYEHHBIEC MOHATHUSA, PE3YJIbTaTbl, METOIbI Uil PELICHUS 3a4ad
MPAKTUYECKOTO XapakTepa M 3aJad W3 CMEXHBIX JIHUCIUIUIMH C HCIOJb30BAaHUEM IIPU
HEO0OXO0IMMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KaJIbKYyJIATOPa, KOMIBIOTEPA.

Pezynamuenvie YY/I:

CaMOCTOSITEIbHO OOHApYKHUBaTh M (OPMYIUpPOBATH Y4eOHYIO MpoOIeMy, ONpPEACsaTH
1IeTb YI€OHOU IeATeIbHOCTH;

BBIJIBUTaTh BEPCHH pPEIICHUs MpoOIeMbl, 0CO3HABAaTh KOHEYHBIN PE3yNIbTaT, BHIOMPATh M3
MPEUIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEJICTBA TOCTHXKEHUS 1IETIH;

COCTaBJIATh (MHIMBUIYAIIbHO WM B FPYIIIE) IUIaH PEIIEHUs TPOOIIEMBI;

paboTas 10 IJIaHy, CBEPATH CBOM JCWCTBUS C LEJIBIO U, IPU HEOOXOTUMOCTH, UCTIPABIISTH
OIITMOKH CaMOCTOSITENLHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BBIPAOOTAaHHBIE KPUTEPUU
OIICHKH.

Hoznaeamenvnwvie YY/[:

aHaAJIM3UPOBATh, CPABHUBATH, Ki1accU(UIIMPOBATH U 00001IIaTh (PAKTHI U SIBJICHUS.
BBISIBJISITH TIPUYHHBI U CIICICTBUS TIPOCTHIX SBIICHHIA;

OCYIIIECTBIISITH CpaBHEHHE, KIACCU(PHUKAIMIO, CaMOCTOSITEIBHO BBIOMpAas OCHOBAaHUS M
KPUTEPHH JUTS YKa3aHHBIX JIOTHYECKUX OTIepPaIlHii;

CTPOWTH  JIOTHYECKOE  PACCYKICHHWE BKIIOYAIONIEe yCTAHOBICHHE  IPUYNHHO-
CIICICTBEHHEBIX CBS3€H;

co37aBaTh CXEMaTHYECKHE MOJEIN C BBIJCICHUEM CYHIECTBEHHBIX XapaKTEPUCTUK
oObeKTa.

COCTaBIISATh TE3UCHI, PA3JINYHbIE BU/IbI IUTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJHOTO BUAA B IPYro# (TabauIly B TEKCT U TIp.).
YMETb ONPENENATh BO3MOXKHbIE HCTOYHHKHM HEOOXOJWMBIX CBEACHUN, MPOU3BOJIUTH
MOUCK MHGOPMAIUH, aHATU3UPOBAThH U OLIEHUBATh €€ TOCTOBEPHOCTh

Kommynuxkamuenwvie YY/I:

CaMOCTOSITEJILHO OpPraHW30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B Tpymme (ONpeaeisTh
oOIIre 1eu, pacipeeliaTh POJid, IOTOBAPUBATHCS APYT C APYrOM U T.11.).
(bopmMynHpoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHIO, ApPTYMEHTUPYET HX.

OCYIIECTBIISITh B3aMMHBI KOHTPOJIb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb.

OpraHu30BBIBATH M TUIAHUPOBATh Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHHUKAMU;
OTIPENIENIATH 1eNU ¥ (PYHKIIUU YYaCTHUKOB, CIIOCOOBI B3aHMMOICHCTBUS;

IJIAHUPOBATh OOITUE CIIOCOOBI PaOOTHI;

Oparb Ha ce0s WHUIMATABY B OPraHU3alldM COBMECTHOTO JCHCTBUS (ZIEJIOBOE
JTUAEPCTBO);

BIIQZIETh MOHOJIOTUYECKOW W JHalloTUYecCKor (opmMamMu pedrn B COOTBETCTBHU C
rpaMMAaTUYECKUMU M CHHTAKCUYECKUMHU HOPMaMH POJTHOTO SI3bIKA;



AJITEBPA U HAYAJIA MATEMATUHYECKOI'O AHAJIM3A

Harypaabnble unciaa. JIpodu. PannonanbHble yncia
BbInyCKHMK Hay4uTcs:
® * JOHUMaTh OCOOCHHOCTH JECATHYHON CHCTEMBI CUMCIICHHS,
® ° OIIEPUPOBATH NOHATUSAMH, CBSI3aHHBIMU C JIEJTMMOCTBIO HaTypaJIbHbIX YUCE,;
e *BbIpaXaTh 4YHMCJIa B HSKBUBAJIECHTHBIX (oOpMax, BbIOMpas HamboJjee MNOAXOAAIYI0 B
3aBUCHMOCTH OT KOHKPETHOW CUTYalLUH;
® ° CPAaBHUBATH U YIOPSAJI0YMBATH PALIMOHAJIBHBIE YHCIIA;
® * BEHIIOJIHATH BBIYMCIICHUS C PAllMOHAIBHBIMM YHCIAMH, COYETast YCTHBIC U TMCbMEHHBIE
MIPUEMBI BBIYUCIICHUI, TPUMEHEHUE KAJIBKYIISTOPA;
® JCIIOJIb30BATh MTOHATUSA U YMEHMS, CBA3aHHBIE C IPONIOPLUOHAIBHOCTHIO BEJIUYMH,
MIPOLICHTaMH, B XO/I€ PEIICHUs MATEMaTUYECKUX 3a1a4 U 3a/1a4 U3 CMEKHBIX IPEIMETOB,
BBITIOJTHATH HECJIOXKHBIE IPAKTUYECKUE PACUETHI.
BBINYCKHHK OJIYYUT BO3MOKHOCTb:
® [I03HAKOMMTHCS C O3UIIMOHHBIMYU CUCTEMAMU CYUCIICHHS C OCHOBAHUSIMH, OTJIUYHBIMU
ot 10;
e * yrIyOuTh M Pa3BUTh MPEACTABICHUS O HaTypallbHBIX YHCIIaX U CBOMCTBAX JEIMMOCTH;
® °* HayuyuThCS HCIOJIb30BATh MPUEMBI, PAMOHAIU3UPYIOIIUE BBIYHUCICHUS, MPHOOpecTH
MIPUBBIUKY KOHTPOJMPOBATH BIUMCIICHHUSI, BHIOMPAsk MOIXO SN ISl CUTYalluu CI0CO00.

JlelicTBUTEIbHbIE YHCJIA

BBITYCKHUK HAYYUTCS:
® * UCIIOJIb30BaTh HAYAIILHBIC TIPEICTABICHUS O MHOXKECTBE JICHCTBUTEIIHHBIX YHCET,
® * OIEPHPOBATH MOHATHEM KBaPATHOTO KOPHS, IPUMEHSThH €T0 B BEIYUCICHUSX.
BEINTYCKHUK TTOJTYYUT BO3MOKHOCTD:
® *DPa3BUTh NPEACTABICHHE O 4YHUCIE M YHUCIOBBIX CHCTEMAaX OT HATypaJbHBIX [0
JCWCTBUTEILHBIX YUCEIT; O POJIA BBIYUCICHHUI B IPAKTHKE;
® °*pa3BUTh W YyINIYOUTh 3HAHHS O JICCATHYHOW 3alMCH JICHCTBHTENBHBIX YHCEI
(meproMYecKre U HeTIepUOANIECKIE IPOOH).

N3mepennsi, npudInKeHUs, OLEHKU

BrInyCKHUK Hay4YuTCs:
® ¢ JCIIOJIB30BAaTh B XOJE PELICHMA 3a4a4 dJIEMEHTapHbIE IPENCTAaBIICHUs, CBA3aHHBIE C
MpUOTMKEHHBIMU 3HAYCHUSIMUA BETTUYHH.
BBINYCKHUK ITOJAYYUT BO3ZMOKHOCTD:
® ¢ JOHATH, 4YTO YHCJIOBBIE JAaHHBIE, KOTOPBIE UCIOJB3YIOTCI I XapaKTEPUCTUKU
00BEKTOB OKPYXKAIOIIETO MUPA, SBISIOTCSA MPEUMYIIIECTBEHHO MPHUOIMKEHHBIMH, YTO TI0
3anmucu TpUONKEHHBIX 3HAUEHUH, COJAEpKAIUXCS B MH(POPMAIIMOHHBIX HCTOYHHKAX,
MO>XHO CYIHWTH O TIOTPEUTHOCTH MPUOITHKEHUS;
® ¢ [IOHATh, YTO MOTPEIIHOCTh pe3yibTaTa BHIYUCICHHH MOJKHA OBITH COM3MEpHMa C
MOTPELITHOCTHIO UCXOIHBIX JaHHBIX.
AuredOpanyecKue BbIpaKeHUs1

BbINYCKHUK Hay4UTCS:
® * ONEpPHPOBATH MOHATUSAMH «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHME», peliaTh
3aauu, cojiepkaiire OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMysIaMu;




* BBITNIOJIHATH MPEe0Opa3oBaHUsl BBIPAKEHUH, COJIEpXKAIIUX CTEMEHW C UEJIbIMH II0-
Ka3aTeJsIMU U KBaJpaTHBIE KOPHU;

* BBIIIOJIHATH TOKJECTBEHHbIE IIPEOOpPA30BaHUs PALMOHAIBHBIX BBIPAXKEHMH Ha OCHOBE
MPaBUJI ICHCTBHUIA Ha/l MHOTOWICHAMH M aJreOpandecKUMH IpoOsSMu;

* BBINOJIHATD Pa3JI0KEHUE MHOIOYIECHOB HA MHOKUTEIIH.

BbINYCKHHK IOJIYYUT BO3MOKHOCTb HAYYUTHCS:

* BBIIIOJIHATH MHOTOILIArOBbIE MPE00pa30BaHusl palliOHAIBLHBIX BBIPAXKEHUH, IPUMEHSS
HMIMPOKHA HAOOp CIOCOOOB U MPUEMOB;

* IPUMEHSATH TOXKAECTBEHHBIE IPEOOPa30BaHus Ul PEILICHUs 3a]1a4 U3 Pa3IndHbIX
pas3zaesnoB Kypca (HampuMmep, Ui HaX0XKACHUS HanOOoIbIIero/HauMeHbIIero 3Ha4eHUs
BBIPAKEHUSA).

YpaBHenust

BBIHVCKHI/IK HAay4YHUTCA:

* pemaTbh OCHOBHBIE BUJBI PAlMOHAJIBHBIX YPaBHEHHHM C OJHOW IIEPEMEHHOM, CHUCTEMBI
JBYX YPaBHEHHUH C JBYMS IEPEMEHHBIMU;

* IOHUMAaTh YPaBHEHHE KaK Ba)KHEHIIYI0O MAaTEMaTHYECKYH0 MOJENb JJII ONUCAHUSA M
M3Y4YEHHUS pPa3HOOOpa3HbIX pealbHbIX CHUTyalluii, pemaTb TEKCTOBbIE  3aJa4u
anreOpandeckuM METOJIOM;

* IPUMEHATh Tpaduueckue TMpeAcTaBIeHUS Uil HCCIEIOBaHMsS YpaBHEHHM, ucclie-
JIOBAHUS U PEIICHUS CUCTEM YPaBHEHUU C IBYMS IEPEMEHHBIMHU.

BEIIYCKHUK HOTYYUT BO3MOIKHOCTb:

* OBJIAJICTH CICIMAIBHBIMU MPUEMAMHU PELICHHUS YPaBHCHUH W CUCTEM ypaBHCHHIA; yBe-
PEHHO TPHMEHATH almapar YpaBHEHHWH I PEHICHUs pa3HOOOpa3HBIX 3amad U3
MaTeMAaTUKH, CMEXKHBIX IPEIMETOB, TPAKTHKH;

* IPUMEHATh Tpaduyeckre MPEACTAaBICHUS Ui HCCICIOBAaHHUS YPaBHEHUH, CHUCTEM
ypaBHEHUH, coepKaimx OykBeHHbIE KOADOUITHECHTHI.

HepaBencTBa

BhINyCKHUK HAYYHUTCS:

¢ IOHUMAaTh W MPUMCHATH TCPMHUHOJIOTHUIO W CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHUCM
HCPABCHCTRBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB;

® peuiaTtb JIMHEHWHEBIE HCPaAaBCHCTBA C OI[HOﬁ HCpCMeHHOﬁ N UX CUCTCMbI; pCIIATh KBaApaT-
HBIC HCPABCHCTBA C OHOpOfI Ha Fpa(bI/I‘ICCKI/Ie MMpCACTABJICHHA,

¢ IPUMCHSATH allllapaT HEPABCHCTB JIS PCIICHUS 3aJa4 U3 Pa3JIMYHbIX Pa3aCciOB Kypca.

BBINYCKHUK OJYYUT BO3MOYKHOCTh HAYIUTHLCS:

* pa3HOOOpa3HBIM NpuEMaM JJOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH anmapar
HEPaBEHCTB VIS pellIeHUs] Pa3HOOOPa3HbIX MaTeMAaTUYECKHUX 3aJlad M 3aj[ay U3 CMEKHBIX
MIPEIMETOB, IPAKTHUKH;

* IPUMEHSATH rpaduyeckre NpeacTaBiIeHus A1 UCCIeJOBaHUs HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COJIepKalluX OyKBeHHbIE KOA(PPUIINEHTHI.

OcHoBHbIe NOHATHA. YK CcI0BBIE GyHKINT

BhINYCKHUK HAYYHUTCS:




® °[OHMMaThb M HCHOJB30BaTh (YHKIMOHAIBHBIE TMOHATUS M S3bIK (TEPMHUHBI, CHM-
BOJIMYECKHE 0003HAYCHHS);

e e CTpouTh TpapuKH 3JIEMEHTApHBIX (YHKIHMI; HCCIEAOBATh CBOMCTBA YHCIOBBIX
(GyHKIMI Ha OCHOBE M3Y4EHUS TOBEICHUS UX Tpa(UKOB;

® °TOHMMAaTh (QYHKIHIO KaK BAKHEHIIYI0 MaTeMaTHYeCKyl0 MOJEIb IS ONUCAHUS
MIPOIIECCOB U SIBICHUN OKPY)KAIOIIETO0 MHPA, NPUMEHSTHh (PYHKIMOHAIBHBIA S3BIK JUIS
OTIMCAHMSI ¥ UCCIICIOBAHMS 3aBUCUMOCTEH MEX Ty (PU3NYECKUMHU BETHYMHAMH.

BEINTYCKHUK OTYYUT BO3MOXKHOCTh HAYYHThHCS:

® * IPOBOJUTH MCCIICJOBAHUS, CBA3aHHBIC C U3yYCHHEM CBOWCTB (DYHKIIMIA, B TOM YHUCIIE C
WCIOJb30BAaHNEM KOMIBIOTEpA; HAa OCHOBE TpadUMKOB HM3Y4EHHBIX (YHKUUH CTPOUTH
OoJiee ciokHbIe rpaduku (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMIY» TOUYKAMH H T. I1.);

® * UCMOJB30BaTh (PYHKIIMOHAIBHBIE MPEICTABICHUS M CBOMCTBA (DYHKIMI IS pemIeHUs
MaTeMaTUYECKUX 33a]a4 U3 Pa3IMIHBIX pa3/eNIoB Kypca.

YucioBble MOCIET0BATEIbHOCTH

BbInycKHUK HAYIUTCS:

® ¢ [IOHUMaTh M KCIOJb30BaTh S3bIK MOCIEAOBATENBHOCTEH (TEPMHUHBI, CUMBOJIMYECKUE
0003HaYCHHS);

® * IpUMEHATH GOPMYJIbI, CBSI3aHHBIE C apU(PMETUUECKON U T€OMETPHUYECKON TPOTrpeccuei,
U anmnapar, cpOpMUPOBAaHHBIN MPU U3YYEHUU JPYTUX Pa3AesoB Kypca, K pelIeHHIo 3aay,
B TOM UYHUCJI€ C KOHTEKCTOM U3 PEaIbHOM JKU3HH.

BbINYCKHUK MOJYYUT BO3MOXKHOCTh HAYYUThCA:

e e peuiaTb KOMOMHUPOBAHHBIE 3a7ayll C MPUMEHEHUEM (OPMya N-ro 4jIeHa M CyMMBI
IEPBBIX N WIEHOB apU(PMETHUECKOM M IeOMETpUYECKON MpOrpeccuH, MPUMEHSS IpH
9TOM amnmnapar ypaBHEHUH 1 HEPABEHCTB;

® * [JOHUMAaTh apU(PMETUUYECKYIO U TE€OMETPUUYECKYIO MPOrPECCHI0 KaK (PYHKIIMU HATypasb-
HOTO apryMeHTa; CBA3bIBaTh apU(PMETHYECKYIO HPOTPECCUI0 C JIMHEHHBIM pPOCTOM,
IreOMETPUYECKYIO — C 3KCIIOHEHIIUAIbHBIM POCTOM.

OnucarejbHasi CTATUCTHKA

BRINYCKHUK HAy4uTCAd HMCHOJIL30BaTh HpOCTCfII.HPIC CIIOCOOBI MNpEACTAaBJICHHUA W aHajn3a
CTaTUCTHYCCKHX JaHHBIX.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HpI/IO6peCTI/I HCpBOHa‘{aJ'IBHHﬁ OIIBIT OpraHU3alun c60pa
JaHHBIX IIPpU IIPOBCACHHUU OIIPOCa 06H_ICCTB6HHOFO MHCHUS, OCYHICCTBJIATh UX aHAJIN3, IPEACTAB-
JIATH PE3YJIbTATHI OIIPOCAa B BUJIC Ta6J'II/II_IBI, JuarpaMMal.

Cayuaiinbie cOObITHS U BEPOSITHOCTD

BBINYCKHUK HAYIUTCS HAXOJIUTh OTHOCUTCIIbBHYIO YaCTOTY U BEPOATHOCTDH Cﬂy‘laﬁHOFO COOBITHSL.
BEINYCKHUK HOAYYUT BO3MOKHOCTD HpI/IO6peCTI/I OIIBIT ITPOBEACHU A Cﬂy‘laﬁHBIX 9KCIICPUMCHTOB,
B TOM YUCJIC C TIOMOIIBIO KOMIIBIOTCPHOI'O MOJACIIMPOBAHU, UHTCPIIPETAIUU UX PE3YIIbTATOB.

KomonnaTopnka

BBINYyCKHUK HAYYHUTCS peliaTh KOMOMHATOPHBIE 3a7auyd HAa HAXOXACHHE Yucia 0OBEKTOB HIIU
KOMOMHAIIHIA.

BEINYCKHHUK MOTYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPBIM CIEIUANBHBIM MPUEMaAM PEIleHUs
KOMOMHATOPHBIX 3a/1a4.




TEOMETPUSA
OnepupoBath Ha 0a30BOM ypOBHE TMOHATHUSMH: TOYKa, MpsMas, IUIOCKOCTh B
MPOCTPAHCTBE, MAPAIUIETBLHOCTh U MEPIICHIAUKYIIPHOCTD MPSIMBIX U ITIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHUKOB (TMpU3Ma, MHpaMHUAA, MPSMOYrOJIbHBINA
napajuiesienumnesn, Kyo);
n300pakaTh M3ydaeMble (HUTYphl OT PYKH M C TNPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB;
nenath (BBIHOCHBIE) IUIOCKHE YEepPTEeKHW M3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYP: BUJ
CBEpXy, COOKY, CHU3Y;
U3BIIEKaTh ~ MH(GOPMAIMIO O  MPOCTPAHCTBEHHBIX  TEOMETPHUYECKHX  (HUTypax,
MPEJCTABICHHYIO HAa YePTEKaX U PUCYHKAX;
npUMEHsTH TeopeMy [Indaropa npu BEIUNCICHUH YIIEMEHTOB CTEPEOMETPUIECKUX (DUTYD;
HAaXOJUTh OOBEMBI W IUIOMIATM TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHKOB C
MIpUMEHEHUEM (POpPMYIT;
pacrno3HaBaTh OCHOBHbBIE BUIbI TEJ BpalleHUsl (KOHYC, HUJIMHAP, cdepa u 11ap);
HaXOJUTh OOBEMBI M IIOMIAJM TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB M TEJN
BpallleHUs ¢ pUMeHeHueM (Gopmyi.

B noBcenHEeBHOM )XU3HU U IPA U3YYEHUU APYTUX MPEAMETOB:

COOTHOCUTH a6CTpaKTHI)Ie reOMETPUICCKUEC TMOHATUSA U (baKTBI C p€aJIbHBIMU KN3HCHHBIMU
o0BEKTaMH U CUTyallUsIMH,

HCIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX QUIYyp s pelieHus
TUTIOBBIX 33124 PAKTHYECKOTO COJICPIKAHUS;

COOTHOCHTB TUTOIIAN TOBEPXHOCTEH TeJI 0IMHAKOBON (POPMBI pa3IMUHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCY/IOB OJTMHAKOBOH (DOPMBI pa3IMIHOTO pa3Mepa;

OIICHUBaTh (OpPMYy TMPAaBWILHOTO MHOTOTPAaHHHWKA IIOCIE CIWJIOB, CPE30B H  T.IL
(ompenensTh KOJIMYEeCTBO BEPIINH, peOep U rpaHeil MoJydeHHBIX MHOTOTPAHHUKOB)
OmnepupoBath Ha 0a30BOM YpOBHE TIOHSTHEM JEKAPTOBBI KOOPIAMHATHI B TIPOCTPAHCTRE,
HAXOJIUTh KOOPJIUHATHI BEPIINH Ky0a U MPSMOYTOJIFHOTO Napasiesieine1a

BBIITYCKHHUK HA BA30OBOM YPOBHE ITOJIYYUT BO3MOKHOCTD
HAYYUTBHCA:

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTb B IIPOCTPAHCTBE, apaLIEIbHOCTD U
NEePIEHANKYISPHOCTD NMPSMBIX U TNIOCKOCTEH;

IIPUMEHSATH JUIsl pellIeHHs 3a]1ad TeOMETpUUECKUE (DAaKThl, €CIIN YCIOBUS IPUMEHEHUS
3aJaHbl B SIBHOH (opme;

pelaTh 3a/1a4y Ha HaX0XKJIeHHE T€OMETPUUECKUX BEIMYHMH 10 00pa3aM Wil alrOpuTMam;
nenaTh (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHUCIIE
pHUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOTPaHHUKOB;

U3BJIEKaTh, MHTEPIPETUPOBATH U IIPE0OPa30BbIBaTh MH(HOPMAIMIO O TEOMETPUUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexax;

IPUMEHATh FeOMeTpruYecKre (GaxThl Al pelieHus 3a/1a4, B TOM YUCIIe MPEAINO0JIaraloinx
HECKOJIBKO I1aroB PELIEHUS;

OTMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE;
(dbopMynupoBaTh CBOWCTBA U MPU3HAKH (HUTYp;

JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

BJIQJIeTh CTAHJAAPTHOM KiaccuuKalueil mpoCcTpaHCTBEHHBIX (GUTYp (MUpaMU/bI, TPU3MBI,
napasiesIenumne ibl);

HaXOJUTh 0OBEMBI U IIOIIAIU TOBEPXHOCTEH reOMETPHUUECKUX Tell C TPUMEHEHHEM
hopmya;

BBIUUCIIATH PACCTOSHUS U YIIIbI B IPOCTPAHCTBE.

B nmoBcegHeBHOI KU3HU U IIpu U3YYCHHUU APYTUX IMPEAMCTOB:



- HCHOJIb30BaTh CBOMCTBA FT€OMETPUYECKUX (PUTYp JUIS pelIeHHs 33/1a4 MPAKTHYECKOTO
XapakTepa H 3a/1a4 u3 APYyrux 00JacTeil 3HaAHHA

CoaepikaHue TeM y4eOHOI0 Kypca

AJITEBPA U HAYAJIA MATEMATUHYECKOI'O AHAJIU3A

1. JleiicTBUTe/ILHbIE YHCIA,
Lenbie u panpoHasbHBIE 4Yncia. JleficTBUTENbHBIE 4Yncia. beckoHewHO yObIBaromias

reoMerpuueckas mnporpeccus. Apudmerndyeckuil KopeHb HaTypajlbHOW crerneHu. CreneHsp ¢
paloOHaIbHBIM U IEHCTBUTEIBHBIM NOKA3aTEIISMU.

OcHoBHas 11eJ1b — 0000IMIUTh U CUCTEMATU3UPOBATh 3HAHUS O JEHCTBUTEIBHBIX YHCIAX;

chopMUpOBaTh TOHSATHE CTENEHU C JIEHCTBUTEIBHBIM IIOKa3aTelieM; Hay4yuTb MPUMEHSThH
onpezeneHuss apu(pMeTUYecCKOoro KOpHsS U CTENEHH, a TaKKe€ MX CBOWCTBA NPHU BHIIOJHEHUU
BBIYMCIIEHUH U NTPE0Opa30BaHUN BbIpaXKEHUI.

2. CreneHHasi QyHKIHA.

Crenennas ¢Qynkius, e€ cBoiictBa U rpaduk. BsaumuHo oOpaTHble (QYHKIUH.
PaBHOCUIIbHBIE ypaBHEHHsI M HepaBeHcTBa. MppanuonanbHble ypaBHeHUs. MpparnumonanbHbie
HEpPaBEHCTBA.

OcHOBHas 1elb — OOOOIMMTh M CHCTEMATH3WPOBATh W3BECTHBIE W3 Kypca aireOpsl
OCHOBHOM IITKOJIBI CBOMCTBA (DYHKIIHMI; U3yYUTh CBOMCTBA CTETICHHBIX (DYHKIIUH C HATypaJIbHBIM
U LEeJbIM TMOKAa3aTelsIMH M HAYYUTh MPUMEHSTh UX MPHU PEUICHUH YpaBHEHUW U HEPaBEHCTB;
chopMUpOBaTh MOHSATHE PABHOCWILHOCTH YpaBHEHUN, HEPaBEHCTB, CUCTEM YpaBHEHUH U

HEPaBEHCTB.
3. Ioka3atenabHasi QyHKIMS.

[lokazarenpHas ¢ynkuus, e€ cBoiictBa u rpaduk. I[loka3aTenbHble YypaBHEHHS.
[TokazarenbHbie HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

OcHOBHasA 1IeNb — HU3Y4YUTb CBOMCTBA ITOKa3aTEILHOM (i)YHKI_II/II/I; HAay4YUTb PpCUIATb

MOKa3aTeJbHbIC YPAaBHEHHSI U HEPABEHCTBA, IIPOCTEHININE CUCTEMBI MIOKA3aTEIIbHBIX YPaBHCHHIA.
4. Jlorapudpmuueckasi pyHKuus.

Jlorapudmsl. CoiictBa jorapudmoB. JlecsiTUuHBIE U HATypalbHbIE JIOTAPUDMBL.
Jlorapupmuueckast ¢yHkuus, e€ cBoiictBa M rpaduk. Jlorapudmuueckue ypaBHEHHS.
Jlorapugmuueckie HepaBeHCTBA.

OcHoBHas 1enb — CPOPMUPOBATH MOHATHE JOrapudma Yucia; HAy4YUTh HPUMEHSThH

CBOMCTBA JOrapu(MOB IpHU pEIIEHUH YpaBHEHUH; H3y4UTh CBOWCTBa JorapuMu4eckoi
(GYHKIMU M HAay4UTh MPUMEHSATH €€ CBOMCTBA MPHU PEIIEHUH MPOCTEHIINX JIoTapu(PMUIECKUX
ypaBHEHUI U HEPABEHCTB.

5. Tpuronomerpuueckue (popMy.ibl.



Pagnannas mepa yria. IIoBOpOoT TOUKM BOKpYr Hayaia kKoopauHat. OrpeneneHue
CHUHYCa, KOCHHYCa U TaHI'€HCa YyIJla. 3HAaKU CUHYCa, KOCUHYCA M TaHI'€HCA. 3aBUCUMOCTh MEXIY
CHUHYCOM, KOCHHYCOM U TaHT€HCOM OJHOIO M TOIO € yrja. TpUroHOMETpU4eCcKHe TOXKIECTBA.
CuHyc, KOCUHYC M TaHI'€HC YIJI0B ¢ U — . Popmyinsl cioxeHus. CHHYC, KOCUHYC U TaHT€HC
nBoitHoro yria. CuHycC, KOCUHYC U TaHI'€HC M0JIOBUHHOTO yria. @opmynsl npuseneHus. Cymma
U pa3HoOCTh cuHYcoB. CyMMa U pa3HOCTb KOCUHYCOB.

OcHoBHas 1enb — chOPMHUPOBATH MOHATHS CHHYCa, KOCHHYCA, TAaHTE€HCAa, KOTAHT€HCA

qucia; Hay4YuTb HTPHUMCHATH q)OpMy.HI)I TPUTOHOMCTPUMU  IJId  BBIYUCIICHUSA 3HaUCHUI
TPUTOHOMETPHUYECKUX (YHKUMHA ¥ BBIIOJHEHHS IPeoOpa3oBaHUN TPUTOHOMETPHYECKUX
BBIPAKEHUM; Hay4HUTh pemars pocTenmme TPUTOHOMETPHUIECCKHE YpaBHEHHUS
sihx=a, cosx=ampua=1-10.

6. TpI/IFOHOMeTqueCKI/Ie YpaBHEHUA.

VYpaBHeHus Sin X =a, COSX=a, tgx=a. Pemenne TpUrOHOMETPUIECKUX YpaBHEHHI.

[IpuMeps! penieHust TpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHoBHas 11en1b — cPOPMHUPOBATH YMEHHE pelIaTh MPOCTEHIINE TPUTOHOMETPUUYECKUE

YPAaBHEHUS; 03HAKOMUTH C HEKOTOPBIMU IPUEMAMU PELICHHS] TPUTOHOMETPUYECKUX YPaBHEHHM.
7. TpuroHomerpuyeckue GyHKIMU:

O6mactp ompeAeNeHuss W MHOXKECTBO 3HAUCHWM TPUTOHOMETPHUYECKUX (DYHKITHI.
YeTHOCTh, HEYETHOCTh, IEPUOINYHOCTh TPUrOHOMETpruYecknX GyHKIui. TpuroHomerpuueckue
(GYHKIMM YHCIOBOrO AapryMeHTa: CHUHYC, KOCHMHYC U TaHreHc. CBoiictBa u rpaduku
TpuroHoMeTpudeckux GyHkiuid. OOpaTHBIC TPUTOHOMETPUYECKUE (DYHKIIUH.

OcHOBHasi _1leIb —  W3Y4YUTh CBOMCTBA TPUTOHOMETPUUECKHX (PYHKIUNA,HAYIUTh
MIPUMEHSTHh 3TU CBOMCTBA MPH PELICHUU YPAaBHEHUU M HEPABEHCTB, HAYYUTh CTPOUTH IpaduKu

TPUTOHOMETPUYECKUX (PYHKIIMA.

8. IlpousBoaHAasiu ee reOMeTPHUUYECKUI CMBICJI:
Onpenenenve  mpousBogHoi.  [lpowsBognast  crenmenHod — ¢ynkuuu. [IpaBuiia

muddepenunpoBanus. [Ipon3BoaHbIE HEKOTOPBIX AJIeMEHTapHbIX (yHKUUN. ['eomeTpuyeckuit
CMBICTT IPOU3BOIHOM.

OcHOBHas IIeJIb — BBECTH ITOHSTHE l'IpOPI3BOI[HOI>i; HAaYy4YUTb HAaXOIUTH IPOHU3BOJHBIC C

noMouipio Gopmyn aupdepeHIUpOBaHHS; HAYYUTh HAXOJUTh YPaBHEHHWE KacaTeIbHOM K
rpaduky GyHKIUH.

9. IlpumeHeHHe NMPOU3BOIHON K HCC/IE0BAHNIO (PYHKIIUIA:
Bospacranne u yObiBanue (yHKuuu. OkcTpemyMbl ¢yHkuuu. Haumbosbliee u HauMeHbIlee

3HaueHuss  ¢yHKuuu. I[Ipon3BojHas BTOPOro MOpsAKA, BBIMYKIOCTH M TOUYKM Heperuda.
IToctpoenue rpadukoB  (GyHKIUIL.

OcHOBHas 11eJIb — MMOKa3aTh BO3MOKHOCTH MPOM3BOJHON B UCCIEIOBAaHUU CBOWCTB (YHKIUH U
MOCTPOEHUH UX TPaPHKOB.

10. UuTerpan



[TepBooOpasnas. [IpaBuina Hax0XkACHUS IEPBOOOPAZHBIX.

[Tnomans xpuBoauHeHoi Tpaneuuu. Murterpan. @opmyna Herorona-Jlelionuna. [Ipumenenue
MHTErpaja K BEIYMCICHUIO IIONaiei 1 00BHeMOB.

OcHOBHasi _1eJIb —  O3HAKOMUTb C HUHTETPUPOBAHHUEM Kak olepalnuel, oOpaTHON

maddepeHInpOBaHNUIO, MOKA3aTh MPUMEHEHHE HHTETpaia K PEIICHHIO FTEOMETPUIECKUX 3a1ad.

11. KomOuHaTOpPUKA U 3JIeMEHTHI TEOPUH BEPOSITHOCTEN
[TpaBmwio mnpowussenenus. IlepecranoBku.Pasmemenus ©Oe3 mnosropenuil. Coueranus 6e3

noBTopeHuii u OuHoMm Helorona. BepostHocTh coObiTusa. CloXKeHHE BEpOATHOCTEH.
BeposTHOCTE IPON3BEICHUS HE3aBUCUMBIX COOBITHH.

OcHoBHas ICJb — Pa3BUTH KOM6I/IHaTOpH0€ MBIIIJICHUEC Y4YallUuXCs; O3HAKOMHTL C

Teopuel CoeMHEeHN; 000CHOBaThH opmMmyny 6mHOMa HeroToHAa.

ChopmupoBaTh MOHATHE BEPOSTHOCTH CIIy4ailHOTO HE3aBHCHMOIO COOBITHSA; HAy4YHUTh
pelath 3aJja4un Ha MPUMEHEHUE TEOPEMBI O BEPOSATHOCTH CYMMBbI JBYX HE3aBUCUMBIX COOBITUI
1 Ha HaXOJKJIEHUE BEPOSTHOCTU MPOU3BEICHUS IBYX HE3aBUCHMBIX COOBITHIA.

12. lloBTOpeHue. Pemenue 3axay.

Copaep:xaHue TeM y4eOHOI0 Kypca

I'EOMETPUA

1. BeKTOpHbI B NPOCTPAHCTBE

[TonsiTue BexkTopa B mpocTpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yKcio. KoMiiaHapHble BEKTOPBHI.

OcHogHas yenb — 3aKPeNUTh W3BECTHBIC YYAIIUMCS U3 Kypca IJIaHUMETPUU CBEACHHUS O
BEKTOpax U JIEHCTBUSAX HAJl HUMU , BBECTHU MOHSITHE KOMILIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U
PaccMOTPETh BOMIPOC O PA3I0KEHUH JIF0OOOTO BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

OcHOBHBIE OIpe/IeTeHUs], OTHOCSIIUECS K JIEHCTBUSM HaJl BEKTOpPaMHU B MPOCTPAHCTBE,
BBOJSITCS TaK ke, KaK M JJI BEKTOPOB Ha IUIOCKOCTH. [loaTomy wH3m0)KeHHe STOW dYacTu
J0CTAaTOuHO ckato. bonee moapoOHO paccMaTpUBaIOTCSl BOIIPOCHI, XapaKTEePHbIE 11 BEKTOPOB B
MPOCTPAHCTBE: KOMILJIAHAPHOCTh BEKTOPOB, NPABUJIO MapajlyleNienueaa CIO0XKEHHUs Tpex
HEKOMIIJIAaHAPHBIX BEKTOPOB, PA3NIOKEHUE BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

2. MeTo KOOPAWHAT B NMpOcTPaHcTBe. JIBUKeHUsI

Koopaunatel TOukM M KoOpAuMHATBl BekTOpa. CKajasipHOE IPOM3BEICHUE BEKTOPOB.
JBroxeHus.

OcHognasi yenb — cGHOPMUPOBATH YMEHHE Y4YalIUXCSd TMPUMEHATH BEKTOPHO-
KOOPJAMHATHBI METOJ K PELICHHUI0 3aJa4 Ha BBIYUCICHHUE YIVIOB MEXAY MNPSIMBIMH U
IUIOCKOCTSIMU U PACCTOSIHUN MEXKy IByMsI TOYKaMH, OT TOUYKH J0 INIOCKOCTH.

JlaHHBIN pa3zen sABIsSETCS HEMOCPEACTBEHHBIM MPOJOJDKEHUEM NPeAbIAyILero. Beoaurces
MOHATHE TNPSAMOYTOJIBHOM CHUCTEMBbl KOOPAMHAT B IIPOCTPAHCTBE, JAKOTCSA OIPEIACICHUS
KOOpJIMHAT TOYKM M KOOPJAMHAT BEKTOPA, pacCMATPUBAKOTCS IPOCTEHIIME 3aJa4d B
KOOpAMHATaX. 3aTeM BBOJUTCS CKAJIIPHOE MPOU3BACHEH BEKTOPOB, KPATKO MEPEUUCISIOTCS €ro
CBOICTBa (0€3 J0Ka3aTeNbCTBA, MOCKOIBKY COOTBETCTBYIOIIME JOKA3aTENbCTBA OBLIM B Kypce
TUTAHUMETPUH) U BBIBOJATCS (DOPMYIIBI 7Sl BBIYUCICHUS YIJIOB MK IBYMS MPSIMBIMU, MEXKIY



pSIMOM M TUIOCKOCTBIO. J[aH Taxke BBIBOJ YpaBHEHHS TUIOCKOCTH M (OPMYIIBI PACCTOSHUS OT
TOYKH JI0 IIJIOCKOCTH.

B koHIe pasziena u3ydaroTCs JBM)KCHHUS B MPOCTPAHCTBE: ILEHTPAJbHAsS CHMMETpUS,
oceBas CHMMETpHs, 3CpKajibHas cuMMeTpus. Kpome TOro, paccMOTpeHO MpeoOpa3oBaHue
rnmogoous.

3. Huauuap, KoHyc, map

[lonstne ummuuapa. Ilnomans nosepxHocty muiauHapa. llonarue xonyca. Ilnomanb
MMOBEPXHOCTH KOHyca. YceueHHBI KoHyc. Cdepa m map. YpaHenwe cdepbl. B3ammHoe
pacrionoxxenue cepsl u miockoctu. KacarensHas miaockocTs K cepe. [lnomans chepsi.

OcHognas yenp — 1aTh y4dalllUMCS CHUCTEMAaTHYECKHE CBEJEHUS 00 OCHOBHBIX Telax M
MOBEPXHOCTAX BpallleHUsl — LWIMHJIPE, KOHYCe, cdepe, mape.

N3ydyeHne KpyraplX Tel M UX IOBEPXHOCTEM 3aBeplIaeT 3HAKOMCTBO YdYalllUXCsl C
OCHOBHBIMHM IIPOCTPAHCTBEHHBIMH (urypamu. BBoasTcs TOHATHS LWIMHApPA, KOHYCA,
yceueHHOTo KoHyca. C TIOMONIIbIO pa3BEpTOK OMNPENENAIOTCS IUIOHAAM UX OOKOBBIX
MMOBEPXHOCTEHN, BBIBOASITCS COOTBETCTBYIOLINE (OPMYIIBL. 3aT€M AAI0TCS ONpEesieHus: cepsl U
1iapa, BBIBOJUTCS ypaBHEHHE c(epbl U C €ro MOMOIIBI0 HCCIEIYeTCs BOINPOC O B3aUMHOM
pacnojio)keHuun cdepel U miIockoctd. [lmomans chepsl ompenensercs Kak Mpeaen
MOCJIEIOBATEILHOCTH IIJIOMIa/Iel OIMCAHHBIX OKOJIO Cepbl MHOTOTPAHHUKOB IPU CTPEMIICHUH K
HYJII0 HauOoNbIIEero pasMmepa KaxkJIoW rpaHu. B 3amauax paccMaTpuBaioTCs pa3indHbIe
KOMOHMHAIMH KPYTJIbIX T€J1 U MHOTOI'PaHHUKOB, B YAaCTHOCTHU ONKCAaHHBIEC U BIIUCAHHBIE TIPU3MBI.

4. O0beMbI TEA

O6beM mpsMOyrosibHOTO Tapaienenumnena. OO0beMbl MPSAMON MPU3MBI U IMIMHJPA.
OObeMBbI HAKIIOHHOW TIPU3MBI, MUpaMuibl 1 KoHyca. O0beM mapa u miomanb chepbl. OObeMbl
IapPOBOTO CEKTOPA, IAPOBOTO CETMEHTA U IIApOBOTO CIIOSL.

OcHogHas yenb — BBECTU TOHATHE 00beMa Telna U BhIBECTU (HOPMYIIBI A7l BHIYUCICHUS
00BEMOB OCHOBHBIX MHOTOI'PAaHHUKOB U KPYTJIBIX TeJl, U3YUYEHHBIX B Kypce CTEpEOMETPHUH.

[lonsiTne oObeMa Tena BBOJIMTCS AHAJOTUYHO MOHATHUIO IUIOMAAM IUIOCKOW (UTYpBHI.
DopMyIHPYIOTCS OCHOBHbIE CBOMCTBAa 0OBEMOB M Ha UX OCHOBE BBIBOJAUTCS (popmyna oObema
MPSIMOYTOJIBHOTO Mapaieenunena, a 3aTeM NpsaMoil mpu3mMel U unHIpa. Dopmyiibl 00beMOB
JIPYTUX TeJl BBIBOJATCS C TOMOINBIO HHTErpajabHOM ¢opmyisl. Popmyna obbema Imiapa
UCIOJIb3YeTCs ISl BBIBOJIA GOPMYIIBI IIIOHIAAN ChEPHI.

5. O6o0marwmee nopropeHue. Pemenue 3axay.
OcHogHas yenp — TOBTOpEHHE, OOOOIICHHE M CHUCTEMaTU3allvs 3HAHWK , YMEHHH U
HABBIKOB 3a Kypc reoMeTpun 11 kacca, MOAroToBKa K UTOTOBOM aTTECTAIMU [0 T€OMETPHH.

11 KJTIACC
Ypok 1 [ToBTOpenue kypca anredps! 10 knacca
VYpok 2 [IpsiMOyropHBIE CHCTEMBI KOOPAUHAT B IPOCTPAHCTBE
Ypok 3 IloBTOpenue kypca anredpsr 10 ki1acca
Ypok 4 Koopaunats! BekTOpa
Ypok 5 [loBTOpenue kypca anreops! 10 knacca
Ypok 6 Ob6nacTe onpeneneHuss © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUECKUX (QYHKLIUH




Ypok 7

Koopaunats! BekTOpa

VYpoxk 8 O6nacTe onpeneneHuss © MHOKECTBO 3HAUYCHUN TPUTOHOMETPHUECKUX () YHKIIMH
Ypok 9 CBsi3b MEX1y KOOPJIMHATAMU BEKTOPOB U KOOPJIMHATAMU TOUEK
Ypok 10 Ob6nacTe onpeneneHuss © MHOXKECTBO 3HAUYCHHUI TPUTOHOMETPUYECKUX (DYHKIIUH
VYpok 11 UeTHOCTh, HEYETHOCTD, IEPUOAMYHOCTD TPUTOHOMETPHUYECKUX (PYHKIIHHA
VYpoxk 12 [IpocTeiimme 3agaun B KOOpAUHATAX

Ypox 13 UeTHOCTh, HEYETHOCTD, IEPUOMYHOCTD TPUTOHOMETPHUYECKUX (PYHKIIHHA
VYpok 14 Pemenune 3amau

VYpok 15 UeTHOCTh, HEYETHOCTD, IEPUOMYHOCT TPUTOHOMETPHUYECKUX (PYHKIIHHA
VYpok 16 UeTHOCTh, HEYETHOCTh, IEPUOMYHOCTh TPUTOHOMETPHUYECKUX (PYHKITHH
Ypoxk 17 Pemenne 3amaq

Ypoxk 18 CpoiicTBa QyHKIIMH y=COSX U ee rpaduk

Vpok 19 CkalsipHO€ MTPOU3BEICHNE BEKTOPOB

Ypok 20 CaolicTBa (pYHKIUK y=COSX U e¢ rpaduk

Ypok 21 CaolicTBa (pYHKIIUH y=COSX U e¢ rpaduk

Vpok 22 CkalisipHO€ MPOU3BEICHUE BEKTOPOB

Ypok 23 CBoiicTBa (QYHKINN y=COSX H ee rpadux

Ypoxk 24 YTo1 MeXIy IpsSMO# U TNIOCKOCTBIO

Ypok 25 CaoiicTBa QyHKINHN y=SsinX u ee rpadux

Ypok 26 CaoiicTBa QyHKINHN y=SsinX U ee rpadux

Ypok 27 Pemienne 3agau

Ypok 28 CaoiicTBa QyHKINHN y=SsinX U ee rpadux

VYpok 29 JIBuxeHue

Ypok 30 CaoiicTBa QyHKIINM y=tgX U ee rpaduk

Ypok 31 CaoiicTBa QyHKIMH y=tgX U ee rpaduk

VYpok 32 JIBuxeHue

Ypoxk 33 CpoiicTBa QyHKIMH y=tgX U ee rpaduk

VYpok 34

Pemenue 3amau




Ypok 35 OO6patHble TPUTOHOMETpUYECKUE PYHKINN
Ypok 36 OO6patHble TPUTOHOMETpUYECKUE (PYHKINN
Vpok 37 KonTtponsHnas padota Ne 1

Ypoxk 38 Pemenue 3amau

VYpok 39 Hunusap

Ypoxk 40 Pemenue 3amau

VYpok 41 Kontponbhas padora Ne 1

Ypok 42 Humaaap

Ypox 43 [IpousBoanas

Ypok 44 Humaaap

Ypoxk 45 [IponsBoanas

Ypoxk 46 [IponsBoaHas

VYpok 47 Konyc

Ypoxk 48 IIpousBomnas

VYpok 49 Konyc

Ypok 50 [IpousBoaHas cTeneHHOW QYHKIIUH
VYpok 51 [IponsBoaHas creneHHON (QyHKITUN
VYpok 52 Konyc

Ypok 53 [IponsBoxHas creneHHONH (QYHKITUN
Ypok 54 Coepa u map

Ypok 55 [Ipasuna muddepernmnpoBanns

Ypok 56 [Ipasuna muddepernmnpoBanus

Vpok 57 Ccepa u map

Ypok 58 [IpaBuna muddepenmpoBanus

VYpok 59 Ccepa u map

Ypok 60 [IpaBuna muddepenmpoBanus

Ypok 61 [IpousBoaHbIE BIIEMEHTAPHBIX QYHKIIHN
Ypok 62 Codepa u map




Ypoxk 63 [IpousBoaHbIE BIIEMEHTAPHBIX QYHKIIHN

Ypoxk 64 Pemienue 3amau

Ypok 65 [IpousBoaHbIE SIEMEHTAPHBIX (YHKIIUHA

Ypok 66 [Ipon3sBoaHbIE IIEMEHTAPHBIX QYHKIHN

Ypok 67 Pemienue 3amau

Ypoxk 68 I'eoMeTrpudeckuii CMBICT TPOU3BOTHOM

Ypok 69 Pemenue 3amau

Ypok 70 I'eomeTpuueckuii CMbICI MPOU3BOIHON

Ypok 71 I'eomeTpuueckuil CMbICI MPOU3BOIHON

Ypok 72 Pemenne 3amaq

Ypok 73 I'eomeTpuueckuil cMbICI MPOU3BOIHON

Vpok 74 KonTpoieHas padoTa Ne 2

Ypok 75 Ypok 00001IIeHNsT 3HAHWIA

Ypok 76 Ypok 00001IIeHNsT 3HAHHIA

VYpoxk 77 [ToBTOpenue Marepuana 1 nmomyroaus

Ypok 78 Kontponrsuas pabora Ne 2

VYpok 79 [ToBTOpenue matepuana 1 nomyroaus

Ypoxk 80 O6o006menne 3HaHMi 3a 1 momyroue

Ypoxk 81 Boszpacranue u yobiBanue QyHKIIUH

VYpok 82 O06beM MPSMOYToJIBbHOTO MapajuieNenunea
Ypok 83 Boszpacranue u yobiBanue QyHKIIUH

VYpox 84 O06beM MPsMOYToJIBHOTO MapajuleNenuneaa
Ypok 85 Bospacranue u yosiBanue GyHKINU

Ypok 86 OkcTpeMyMbl GYHKIUT

Ypok 87 O0beM NpsAMOYroJbHOTO Napajienenunena
Ypoxk 88 OKkcTpeMyMbl GYHKIUH

VYpok 89 O6bem npsAMOi IPU3MBI

Ypok 90

OKcTpeMyMbl GYHKIIUH




Ypok 91 [Ipumenenue MpoU3BOAHON K MOCTPOCHUIO TpaduKa QYHKIHH
VYpok 92 O0beM npsAMOi IPU3MBI

Ypoxk 93 [Ipumenenue Mpou3BOAHON K MOCTPOCHUIO TpaduKa GYHKIHHA
VYpoxk 94 O0beM npaBMIIBHON TTPU3MBI

Ypok 95 [IpumMenenue MPOU3BOAHON K MOCTPOCHUIO Tpaduka QYHKIHHI
Ypok 96 [IpumMenenue MPOU3BOAHON K MOCTPOCHUIO Tpaduka QYHKIHH
Ypok 97 O6bem uIHApa

Ypok 98 Haubonbiree n HanMenblee 3HaUeHUS QYHKIINN

Ypok 99 O06beM HaKITIOHHOM MPU3MBI

Ypoxk 100 Haubonbiee n HanMeHbIee 3HaUSHNST QYHKIIUU

Ypoxk 101 Haubonbiee 1 HanMeHbIee 3HaUeHUST QYHKIIUU

VYpok 102 O0beM HaKIIOHHOW MPU3MBI, TUPAMUJIBI, KOHYCA

Ypoxk 103 Haubonbiee n HanMeHbIee 3HaUSHUST QYHKIIUU

VYpok 104 O0beM HaKIIOHHOM MPU3MBI

Ypok 105 HauGosnpliiiee 1 HAUMEHbIIICE 3HAUCHHS PYHKIIUN

Ypok 106 Brimmykiiocts rpaduka GyHKIHMH, TOYKH Hepernda

VYpok 107 O06beM TupamMuIbl

Ypok 108 Bremykiocts rpadvika QyHKIHH, TOUYKH TIeperndoa

VYpok 109 O06beM upamMuIbl

Ypok 110 Ypok 00001IeHns 3HaHUH

Ypok 111 Ypok 00001IeHrs 3HaHUH

Ypox 112 O0BbeM yCEeueHHOM MUpaMuIbL

Ypok 113 Kontponbehas pabora Ne 3

Vpok 114 O6beM koHyca

Ypok 115 [TepBooOpa3znas

Ypok 116 [TepBooOpa3znas

Ypok 117 [ToaroToBKa K KOHTPOJBHOM paboTe

Ypok 118

[IpaBuia HaxoXAEHHUS IEPBOOOPA3HBIX




Ypok 119

KonTtponsnas padora Ne 3

Ypoxk 120 [IpaBuia HaxoXAEHHS TEPBOOOPA3HBIX

VYpoxk 121 [IpaBuia HaxoXAEHHS TEPBOOOPA3HBIX

VYpoxk 122 O0bem mapa 1 ero yacTei

VYpok 123 IInomane KpUBOJIMHEWHOHN TPANELIUHA U UHTErpal
VYpox 124 O0bem mapa 1 ero yacTei

Ypoxk 125 ITnomane KpUBOJIMHEWHOHN TPANELUHA U UHTErpajl
Ypoxk 126 ITnomane KpUBOJIMHEWHOHN TPANELUHA U UHTErpajl
Vpok 127 [Tnomans chepsr

Ypoxk 128 Pemenune npaktuyeckux 3agad

VYpoxk 129 Pemenne 3amaq

Ypoxk 130 Pemenne nmpakTuyeckux 3aaadq

Ypok 131 Ypok 00001IIeHNsT 3HAHWIA

VYpok 132 OObembI TE

Ypok 133 Ypok 00001IeHNsT 3HAHHIA

VYpoxk 134 OObembI TE

Ypok 135 Kontponwsuas padora Ne 4

Ypok 136 IIpaBwito mpown3BeneHUS

VYpoxk 137 OObeMBbI TEI

Ypok 138 IlepecranoBku

Vpok 139 OO6beMsI Ten

Ypoxk 140 Pazmemienus

Ypoxk 141 CoueraHus 1 UX CBOMCTBA

Ypoxk 142 [ToaroToBka K KOHTPOJBHOM paboTe

Ypok 143 bunom HetoToHa

Ypox 144 KonrponbsHas paborta Ne 4

Ypok 145 CoOpbrts. KomOunanmu coobiTuii. [IpoTuBomonokHbie coObITHS

Ypoxk 146

BepostHOCTE cOOBITHS.




VYpok 147

Hrorosoe noBropenue

Ypok 148 CrnoxeHne BeposSATHOCTEH

VYpok 149 Hrorosoe noBropenue

Ypoxk 150 YMHOKEeHHE BepOSITHOCTEH

Ypoxk 151 Cratuctuyeckasi BepOSITHOCTb

VYpok 152 Hrtorosoe noBropenue

Ypok 153 CrnyyaitHble BETUYHHBI.

VYpok 154 Hrtorosoe noBropeHue

Ypok 155 HenTpanbubie TeHneHIIUA. Mephl pazdopoca
Ypok 156 Kontponrsuas padora Ne 5

VYpok 157 Hrtorosoe noBTopeHne

Ypoxk 158 [ToBTOpenue

VYpok 160 Hrtorosoe noBTopeHne

Ypok 161 IToBTOpCHME

Ypok 162 IToBTOpCHME

VYpok 163 Hrtorosoe noBropeHne

Ypok 164 IToBTOpCHME

Ypok 165 Pemienne 3amau

Ypok 166 Hrorosast koHTpoIbHAs paboTa B hopma EI'D
Ypoxk 167 Urorosas xonTponbHas padora B ¢popma EI'D
Ypok 168 Pemienne 3agau

Ypoxk 169 Urorosas xonTponsHas padora Bpopma EI'D

Ypok 170

[ToBTOpEHUE




Kanposoe odecnieuenue

OUO, Kaxoe Kareropus Kypcsi Crax pabotsl | OcHOBHOE
JOJDKHOCTE | YUPEXKIEHUE [MOBBILIECHUSA MECTO
o OKOHYMUJI, KBaJTU (DUKAITAH paboThl
LITATHOMY CIEUAJIBHOCTh
paclucanuIo | o AUILIOMY
O6m | Iex
CemakoB Iy 1985 CooTtBercTBHE | Henombsosatne 36 36 | MOY Ccoll
o HUHTCPAKTUBHOU N° 1
Cepreit ol
P Bricmiee, A10CKH B y3eGHOM [TutkapanTa
BOpI/ICOBI/I‘I, nporecce (FAY
yauTens JIITO PK «(KUPO») PK

yauTeIb MaTeMaTUKH 30.10—01. 11.
MaTEeMaTUKU 2019

«MHKITI03UBHOE

obpa3oBaHue B

YCIIOBUSIX

peanuzauuu GI'OC

s nereit ¢ OB3y
(O6rmrecTBO C©
OrpaHNYEHHON
OTBETCTBEHHOCTHIO
«Beputn» r.
Mocksa)
10.12—24.12 2020
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