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PaGouas mporpamma no marematuke ans 10-11 kmacca (6a30BbIid YpOBEHB) SIBISETCSI COCTAaBHOW Ya-
CTBIO OCHOBHOHM 00111€00pa30BaTEIbHON MPOrPaMMBbl CPETHETO OOIIETro 00pa30BaHUsI U COCTaBJIEHA C yde-
toM miporpamm «I'eomerpust 10» mox obuieii penakiueit A.I'. Mepsisik, J.A. Homuposckuii, B.b. [Tonon-
ckuii, M.C. Sxup - M.: Berrana rpad, 2020, u «Anre6pa u Hadayia MaTeMaTudeckoro ananusa. 10 kmace»
noj obuieii pexakuueir A.I'. Mopakosuda - M.: Muemosuna, 2020, B 1Byx vactsx, «'eomerpus 11 kmace»
oz oomei pemakiuend A.I'. Mepsmsik - M.: I[IpocBemenue, 2021, u «Anrebpa u Hayajsa MaTeMaTHYECKOTO
ananu3a. 11 xmace» mon obmeit pegakuueit A.I'. Mopakosuya - M.: Muemo3una, 2020, B ABYX 4acTsX.

Heap kypca MaTeMaTHKH: BOCIIMTAHME TPAXKIAHCTBEHHOCTU U MAaTPHOTU3MA, OBJAJICHUE MaTeMma-
TUYECKUMHU 3HAHUSAMU M YMEHUSMH, HEOOXOAWMBIMU B TIOBCEJIHEBHOW KHM3HH, JJIS M3YUYECHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX AUCLUIUIMH Ha 0230BOM YPOBHE B CTaplliell IIKOJIe WM UHBIX 00111e00pa30oBaTebHbIX
YUPESKACHUAK, TSI TIOMyYeHUs 00pa3oBaHMs B 00JacTsAX, HE TPeOYIOMIMX YriIyOJeHHOW MaTreMaTH4ecKOon
MOJITOTOBKHU.
3agauu U3y4eHHUsI MATEMATHKH:

- (¢opMuUpOBaHUE NMPOYHBIX 3HAHUI U YMEHHM AJI HCIOIb30BaHUS B MPAKTUYECKON ACSITETLHOCTH U
B IIOBCEIHEBHOH KH3HU,

CoBeplilieHCTBOBaHUE U pa3BUTHE OOIIEYyUeOHBIX YMEHUIA:
- KOMMYHUKaTUBHBIX (BJaJleHUE BCEMU BUIAMH PEUEBOM JEATEIbHOCTH U OCHOBAMHU KYJIBTYpbI YCT-
HOM U MUCHbMEHHOM peun, 0a30BEIMU YMEHUSMHU M HABBIKAMU HCIOJIb30BAHUS MATEMATHUECKOTO SI3bIKA),

- UHTEJUICKTYaJbHBIX (CpaBHEHHUE M COMOCTaBJIeHUE, 0000IIeHNe, aHaIN3, OLICHUBAaHUE U Kilaccudu-

Karms),

- "H(GOPMAIMOHHBIX (YMEHHE U3BIEKAaTh HH(POPMAIUIO U3 PA3IMYHBIX UCTOYHUKOB, YMEHHE paboTaTh

C TEKCTOM),

- OpraHu3alMoOHHBIX (yMeHHE (OPMYIHPOBATH LENb JIEATEILHOCTH, TUNIAHUPOBAThH €€, OCYIIECTBIATh

CaMOKOHTPOJIb, CAMOOLIEHKY, CAMOKOPPEKIIUIO).

IInanupyemMble pe3yJibTaThl 0CBOCHHS Kypca MaTeMaTHKH
JInuHOCTHBIE pe3yJIbTaThI:

- OpHMEHTalMs OOydYaroUIMXCS Ha peau3alfio MO3UTHUBHBIX >KU3HEHHBIX IEpPCHEKTHB, WHUIMATUB-
HOCTb, KPEaTUBHOCTh, TOTOBHOCTb U CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEAEICHUI0, CIOCOOHOCTh
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbBIE TUIAHBI;

- TOTOBHOCTb M CIOCOOHOCTH 0OecreuuTh cebe U CBOMM OJM3KHUM JIOCTOMHYIO H3Hb B IPOIECCE Ca-
MOCTOSITEIbHON, TBOPUYECKON U OTBETCTBEHHOU JESITEILHOCTH;

- TOTOBHOCTb U CHOCOOHOCTh OOYYarOIIMXCS K OTCTAaMBAHUIO JMYHOIO JIOCTOMHCTBA, COOCTBEHHOI'O
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K 00-
IIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM IPOILIOr0 M HACTOSILEro Ha OCHOBE OCO3HAHMS U OCMBICIIE-
HUS UICTOPHUH, TYXOBHBIX [IECHHOCTEW U JOCTH>KCHUI HAILIEH CTPaHBlI;

- YBaXXEHHE K CBOEMY HApONy, YyBCTBO OTBETCTBEHHOCTH nepel PoauHOM, roproctu 3a cBOM Kpai,
cBoro PoauHy, mpomutoe 1 HacTOAILEE MHOTOHALIMOHAIBHOIO Hapona Poccun, yBaxkeHue Kk rocynap-
CTBEHHBIM CUMBOJIaM,;

- MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH U OOIIECTBEHHOM
MPAKTUKHU, OCHOBAaHHOE Ha JTHAJIOTe KYJbTYp, @ TAKXKe PA3IUYHbIX (GOPM OOIECTBEHHOTO CO3HAHUS,
OCO3HaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

- (¢opMHpOBaHUE BHIPAXKEHHON B MOBEIEHUH HPABCTBEHHOH MO3MIIMU, B TOM YHCJE CHOCOOHOCTH K
CO3HATENbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHMS U MOBEJEHUS HA OCHOBE YCBOEHUS 00Iile-
YeJIOBEYECKHX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, JI0JIra, COPaBEIMBOCTH, MUIIOCEPIUS U
TPYKETIOOMS);

- MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKM, 3HAYMMOCTH HAYyKH,
TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJIeHHE JJOCTOBEPHON MH(pOpMaLueil o nepeno-
BBIX JIOCTH)KEHHUSAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAY4-
HBIX 3HaHUAX 00 ycTpoiicTBe MUpa U 00IIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA MPOTSXKEHUH Bcel
KU3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEpHIBHOMY OOpPa30BaHMIO KaK YCJIOBHIO YCIIEIIHOW MpO-
(beccruoHanbHOM U OOIIECTBEHHON 1eATEeIbHOCTH;



OCO3HaHHBIN BeIOOp Oynmymiel mpodeccuu Kak MyTh U COco0 peanu3ani COOCTBEHHBIX JKU3HEH-
HBIX TUTAHOB;

TOTOBHOCTH OOYYAIOMIMXCS K TPYIOBOH MPOPECCHOHATBLHON ACATEIBHOCTH KaK K BO3SMOXXHOCTH yda-
CTHS B PEUICHUU JINYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX POOJIEM;
MOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY H JIFOASIM TPYHAa, TPYIAOBBIM TOCTHKEHUSIM, JOOPOCO-
BECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIICHUE K Pa3HBIM BUAM TPYIOBOM NEATCILHOCTH,
¢bu3nvecKoe, SMOIMOHATIBHO-TICUXOJIOTHYECKOE, COITMAIbHOE OJIaronoIy4ne 00yJaromnuXxcs B )KU3HU
00pa3oBaTeNbHON OpraHU3aINH, OIYIICHHE JeTbMU O€30MIaCHOCTH U MCUXOJIOTHYECKOro KoMpopTa,
nH(pOpMaITMOHHOMW 0€30MMaCHOCTH.

10 kiaace

MeTtanpeamMeTHblie pe3yabTaThbl:
PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHUS
Buvinycknuk nayuumca:

pasauyaTth Croco0 U pe3ysabTaT ICHCTBUSA;

OCYIIECTBIISTH TOMIArOBBI U UTOTOBBIA KOHTPOJIb IO PE3YJIbTATY:

OLICHUBATh NPABUIIBHOCTh BBIIIOJHEHHUS ICHCTBHS HA YPOBHE aJICKBATHON PETPOCIIEKTUBHON OICH-
KU;

YYUTHIBATh aJITOPUTMHUYECKUE MTPABHJIA B IJIAHUPOBAHUHU M KOHTPOJIE CIIoco0a pelieHus;

BHOCHUTH HEOOXOIMMBIC KOPPEKTUBEI B JICHCTBHE TIOCJIEC €ro 3aBEPIICHUS HA OCHOBE y4eTa ClelaH-
HBIX OLIMOOK.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS
Buinycknuk nayyumcsa:

YCTaHABIIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKUE PACCYKICHUS, YMO3aKIIIO-
YEeHMsI, BHIBOJIBI;

IMPOBOAWUTL CPABHCHUC, KJIaCCI/I(i)I/IKaHI/IIO 110 3aJaHHBIM KPUTCPUAM;

CTPOUTH pEUeBbIC BHICKA3bIBAHUS B YCTHOU U MUCHbMEHHOU (opMme;

BHJIETb MaTEMAaTUUYECKYIO 3a7a4y B KOHTEKCTE MPOOJEMHON CUTYyallud B APYTHX JUCHUILIMHAX, B
OKpY>Karollleu cpere;

MPUMEHSTh UHAYKTUBHBIE U JA€TYKTUBHBIE CIIOCOOBI PACCYKI€HUHN, BUJETh PAa3JINYHbIE CTPATETUU
penieHus 3aay;

MCIOJIb30BaTh MOUCK HEOOXO0IUMONW MHGOpPMAIIUH JIJIsl BHITOJHEHUS Y4€OHBIX 3aJaHUN C UCIIOJIb-
30BaHHEM y4eOHOU JTUTEpaTyphl;

OpPUEHTHPOBATHCS HAa pa3HOOOpa3Hue crioco00B pelIeHUs 3a/1aY;

MMOHUMATh CYIIHOCTh AJITOPUTMHYECKUX MPEANUCAaHUM, YMETh IEHCTBOBAaTh B COOTBETCTBUU C
MPpCAJTOKCHHBIM AJITOPUTMOM;

MJIAHUPOBATh U OCYIIECTBIIATh JI€ATEIbHOCTh, HAIIPABICHHYIO HA PEILICHHE 33/1a4y UCCIEA0BaTENb-
CKOTO XapakTepa.

KomMyHuUKaTHBHBIe yHHBepcaJlbHble YieOHbIe el CTBUSA
Buinycknuk nayuyumcsa:

YUUTHIBATh Pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHAIMM Pa3IMYHBIX MMO3UIUH B COTpyIHUYE-
CTBE;

OpPraHU30BBIBATh YUEOHOE COTPYAHMYECTBO M COBMECTHYIO JIEATEIBHOCTh C YYUTEIEM U CBEPCT-
HUKAMHU: OMPENENATh LENH, paclpeneisTh PYHKIUU U POJIM YYaCTHUKOB, 00IIKE CIocoObI pabo-
ThI; YMEHUE pa0boTaTh B TPYIIE; CIyIIATh MapTHEPa; GOPMYINPOBATh, APTYMEHTUPOBATh M OTCTa-
nBaTh CBOC MHCHHC,

KOHTPOJMPOBATh ACHCTBUS MapTHEPA;

A0TroBapuBaTbCAd U MPUXOIHUTH K 061ueMy PEIICHUTO COBMECTHOH ACATCIIBHOCTH, B TOM YHCJIC B
CUTYyallUH CTOJIKHOBEHHS HHTEPECOB;

BJIAZCTH A3BIKOBBIMH CPEACTBAMH - ACHO, JIOTMYHO W TOYHO H3JIaraTb CBOIO TOUYKY 3PCHHA, HMC-
M0JIb30BaTh a/1CKBATHBIE S3BIKOBBIE CPEJICTBA.

IIpexmeTHbIE pe3ybTaThl:



B pesynbrate u3yuenus yueOHoro npeaMera MaTtemaTtnka: «AnreOpbl M Hayajga MaTeMaTHYECKO-
r'0 aHaJIM3a», FEOMETPHUs Ha YPOBHE CPEeIHEr0 001LIero o0pa3oBaHus:

Buinycknuk na 6azoeom ypoemne nayuumcsa.

paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAMMYIO HH(POPMALIUIO),
TOYHO U IPaMOTHO BbIPAXaTh CBOU MBICIM B YCTHOH M IMMCbMEHHON pe4M C NPUMEHEHUEM MaTe-
MaTU4ECKOH TEPMUHOJIOTUU U CUMBOJIMKHU, UCIIOJIb30BATh PA3JIMYHbIE A3bIKM MAaTEMATUKH, IIPOBO-
IUTh KJIacCU(PUKALUU, JOTHYECKHEe OOOCHOBAHMs, J10Ka3aTeIbCTBA MATEMAaTHUYECKHX YTBEpKIe-
HUM;

BJIaJIeTh 0a30BbIM MOHATUHHBIM aIllIapaTOM 10 OCHOBHBIM pa3jieslaM COJEPKaHUs; NOIY4YUT Mpe.-
CTaBJICHHE 00 OCHOBHBIX M3y4YaeMbIX MOHATHAX (UMCIIO, ypaBHEHHE, (DYHKIHS) KaK Ba)KHEHIINX
MaTeMaTHYECKUX MOJIENISIX, TO3BOJIAIOLIMX ONKMCHIBATh U U3y4yaTh peabHbIC IPOLECCHI U SBJICHUS;
IIPUMEHSTh 3HAHMSI O YMCJIE U YMCIOBBIX CUCTEMAax OT HATYPAJIbHBIX J0 JACHCTBUTEIbHBIX YHCEI;
IIPOIOJKUT OBJIAJZIEBATh HABBIKAMU YCTHBIX, TMCbMEHHBIX, UHCTPYMEHTAIbHbBIX BEIUUCIICHHIA;
BJIaJIETh CUMBOJIBHBIM SI3BIKOM alreOpbl, MPHEMaMH BBITOJHEHHS TOXKJIECTBEHHBIX MpeodpazoBa-
HUI TPUTOHOMETPUYECKUX BBIPAKEHUH, PELICHUs TPUTOHOMETPUYECKUX YPAaBHEHUH, CHUCTEM
YpaBHEHUI, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHUIO MCIOIb30BaTh MICI0 KOOPAUHAT Ha ILIOC-
KOCTH JUI MHTEPIpEeTalluy YpaBHEHUI, HEPABEHCTB, CUCTEM; YMEHUIO NPUMEHSTh anredpaunye-
CKHe€ Ipeo0pa3oBaHus, annapaTr ypaBHEHUM 1 HEPABEHCTB JUIsl pELIeHMs 3aa4d U3 pa3JInyHbIX pas-
JIeJIOB Kypca;

BJIJIETh CUCTEMOH ()YHKIIMOHAJIBHBIX MOHATHH, ()YHKIIMOHAIBHBIM S36IKOM M CHUMBOJIMKOM; yMme-
HUEM UCIOJb30BaTh (QYHKLIMOHAIBHO-Tpauyeckre NpeACcTaBICHUs sl ONMCAHUs M aHallu3a pe-
AITLHBIX 3aBICHUMOCTEH;

pacro3HaBaTh Ha 4epTekax U MOJAEISIX NPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEpHBIE
OOBEKTHI C UX ONMUCAHHSIMHE, U300PaKECHUSIMU;

OIUCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE, apI'yMEHTHPOBATH CBOU CYXKACHUS
00 3TOM PACITOJIOKCHHH;

CTPOUTH MpocTeiiine cedeHus Kyoa, TeTpasipa;

n300pakaTh OCHOBHBIC MHOTOI'PAaHHHKH; BBITIOJIHATH YEPTEXKH 10 YCIOBHIM 33724

CTPOUTH MPOCTEHININE CEYEHUs TPU3MBI, TUPAMU/IbI;

pelarh IIaHUMETPUYECKHE U IPOCTEHIINe CTEpEeOMETPHUUECKHE 3a/1aull Ha HAaXOXKAEHUE IreoMeT-
PUYECKUX BEJIMYUH (JUTHH, YIJIOB, IUIOMIACH);

HCIIOJIb30BaTh IIPU PEILICHUHU CTEPEOMETPUUECKHX 3a/]ay IJIaHUMETPUUYECKHE (PAKTBI U METOJIBL;
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKICHHS B XO/I€ PELLIEHUS 3a/ay;

HCIIOJIb30BaTh IPHUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUECKON JIEATEIBHOCTH U MIOBCETHEBHOM
KHU3HHU JUISL: McceloBaHus (MOJETMPOBAHMSI) HECIIOKHBIX MPAKTUYECKUX CUTYallUd Ha OCHOBE
M3Y4YEHHBIX (POPMYI U CBOICTB QUTYp;

BBIYHCJICHUIO TUIOIIAJAEH TOBEPXHOCTENW IPOCTPAHCTBEHHBIX TEJI NPU PELICHUH IPAKTUYECKHUX 3a-
J1a4, UCTOJIb3Yysl PU HEOOXOJUMOCTH CIPABOYHHUKHU M BBIYMCIIUTENbHbBIE YCTPONCTBA;

NPUMEHSTh M3y4YeHHbIE MOHATHS, PE3yabTaThl, METOJbI JUIs PELICHUs 3a/lad MPAaKTHYEeCKOTo Xa-
pakTepa M 3a/a4 U3 CMEXHbBIX TUCIUIUIMH C UCMOJIb30BaHUEM MPU HEOOXOJUMOCTU CHPABOYHBIX
MaTepHaioB, KaJIbKYJIATOPA, KOMIIBIOTEPA.

BblnyCKHllK Ha 6azoeom YPOBHE nOIydum 603MONICHOCHb HAYUUMBCA?

— BJaZeHuI0 0a30BbIM MOHSITUWHBIM anNapaToM IO OCHOBHBIM pa3feiaM COAEpXKaHUS; Mpe-
CTaBJICHHE 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YMCIIO0, FeOMEeTpuuecKas Gurypa, ypaBHEHHUE,
(GyHKIUS, BEPOSITHOCTh) KaK BaXHEHIIMX MaTeMaTHUYECKUX MOJEISAX, MO3BOJIIOMIUX OMHCHI-
BaTh U U3y4aTh peajbHbIEC IPOLECCHI U SIBICHMUS;

- YMEHHI0 paboTaTh C MaTEeMaTHYEeCKUM TEKCTOM (aHaJIM3UpOBATh, U3BJIEKAThb HEOOXOIUMYIO
nH(OPMaIINIO), TOYHO U I'PaMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOM M NMHCbMEHHOW peuu ¢
MIPUMEHEHUEM MAaTeMaTH4YeCKOW TEPMUHOJIOTUN U CUMBOJIMKH, HCIIOIb30BATh Pa3InYHbIE S3bI-
KM MaTeMaTHKH, IPOBOJUTH KJIacCCU(UKALINH, TIOTHUECKHE 00OCHOBAaHUS, TOKa3aTeIbCTBAa Ma-
TEMaTUYECKUX YTBEPKICHUM;



— HCIIOJIB30BaTh YUCJIOBBIE MHOKECTBA HA KOOPAMHATHOU IIPSIMOM U HA KOOPJAWHATHOM IIOCKO-
CTH JUIsl ONIMCAHMS PEalIbHbIX ITPOLIECCOB U SABJICHUM;

— TPOBOAMTH MO M3BECTHHIM (hopMysiaM M mpaBuiaM mpeoOpa3oBaHusi OYKBEHHBIX BBIPAKCHHIA,
BKJIIOYAIOIUX TPUTOHOMETPUYECKHE PYHKIINY;

- #300pa)xaTh Ha TPUTOHOMETPUYECKON OKPYKHOCTH MHOYKECTBO PELICHUN MPOCTEHUIINX TPUTO-
HOMETPUYECKUX YPAaBHEHUI;

— HCIIOJB30BaTh YPABHEHUs U HEPABEHCTBA JJIA IOCTPOCHHUS U MCCIECNOBAHUS NPOCTEUIINX Ma-
TEMaTU4YECKUX MOJIEJICH PEaJIbHBIX CUTYAallni WM NIPUKJIAJHBIX 33a4;

— ONEepUpPOBaATh MOHATUSMHU: 3aBUCHMOCTb BEIMYMH, (YHKIIUS, apTYMEHT U 3HaYeHHE (YHKIIUH,
00J1acTh ONpEAETICHNUs M MHOXECTBO 3HAa4eHUH (YHKIUM, TpapuK 3aBUCUMOCTH, Ipaduk
¢byHkunu, HymM (QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHNWE HA YHCIOBOM IIPO-
MEXYTKe, yObIBaHME Ha YHCIOBOM IPOMEXYTKE, HauOOJIbIllee U HAaUMEHbIlIee 3HaUeHUE (PYHK-
[IUU Ha YUCIIOBOM MPOMEXYTKE, epruoanyeckas GyHKIUs, IEpUol, YeTHast U HeueTHas (PpyHK-
1Y

— B IIOBCEHEBHOMW U3HU U NPH U3YYCHUH JAPYTHX y4EOHBIX MPEIMETOB: OMPEALIIATH N0 rpadu-
KaM M HCIIOJIB30BATh JUIsl PELICHUs IPUKIIAJAHBIX 3a/1a4 CBOWCTBA PEAJIBHBIX ITPOLIECCOB U 3aBU-
cuMocTel (HauOoJbIIMe ¥ HaUMEHBINNE 3HAYEHHS, MPOMEXKYTKH BO3pPACTaHUS U yOBIBAaHUS
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPHOA U T.I1.);

— ONEepUpOBaTh NOHATHAMHM: IPOU3BOJHAS (PYHKIMU B TOUKE, KacaTelabHas K rpaduKy (yHKINH,
IpOU3BO/HAS (DYHKIMH, BBIYUCIATH MPOU3BOJIHYIO OJHOWIEHA, MHOIOWYWIEHA, KBaJpaTHOIO
KOPHSI, IPOU3BOJIHYIO CYMMBI (DYHKIIMIA;

— TEOMETPUYECKOMY S3bIKY, YMEHUE HCIIOIb30BaTh €T0 JUIsl ONMCAHUS IIPEIMETOB OKPYKAIOIIETO
MUpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUNA W W300pa3UTENbHBIX YMEHHH, Ipuolpe-
TEHUE HaBBIKOB FEOMETPUUYECKUX MOCTPOEHUH;

— TPUMEHEHUIO CHUCTEMAaTHYECKMX 3HAHUH O TUIOCKMX (DUTYpax M MX CBOWCTBaxX, a TaKkKe Ha
HarJIsiJHOM YPOBHE — O NPOCTEHIIMX IIPOCTPAHCTBEHHBIX TEJIaX, YMEHHUE IPUMEHATH CUCTE-
MAaTHYECKHUE 3HAHUS O HUX JUIS PEIICHUs T€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4;

— U3MEepATh JJIMHBI OTPE3KOB, BEJIMYHHBI YITIOB, UCIOIb30BaTh (YOPMYJIbI [ HAXOXKJIEHHS I1e-
PUMETPOB, IJIOIIAJEH U 00BEMOB FT€OMETPUUECKUX TEII;

— B IOBCEIHEBHON XKM3HM U MPU M3YyYEHUHU APYIHX y4eOHBIX MPEJAMETOB: pellaTh MPUKIaIHbIC
3a/1auM U3 OMONOruH, GU3UKH, XUMHUH, SKOHOMHUKHU U APYTUX MPEIMETOB, CBA3aHHbIE C HCCIIe-
JIOBaHUEM XapaKTEPUCTHK peajbHBIX MPOLECCOB, HAX0XKICHUEM HAWOOJBIINX U HAUMEHbBIINX
3HAQ4YE€HMM, CKOPOCTH U YCKOPEHUS U T.II., HHTEPIIPETUPOBATH ITOJyYEHHBIE PE3YyJIbTaThI;

— JUIs pa3BUTHUS MBILUIEHUS, UCIIOJIb30BaHUs B TIOBCEHEBHOW JKU3HU U 00ECIIEUEHUs] BO3MOXK-
HOCTH YCHEIIHOTO MPOAOJKEHUsT 00pa30BaHUS MO CIELUATbHOCTSM, HE CBSI3aHHBIM C IpH-
KJIQJHBIM HCIIOJIb30BAaHUEM IPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHHUS B CHUTyalUsX IOBCE-
JHEBHOM KU3HH, ITPU PEIIECHNUH 3a/1a4 U3 IPYrUX MNPEeIMETOB.

KoanuecTBo 1yacoB: Bcero 204 gyacos, B Heelo - 6 4acoB

Conepxxanue (aredpa u Hayajla MaTeMaTHYeCKOI0 AHAJIN3A):

IloBTOpEHME

Llenbie u paroHANBHBIC BEIPAXKEHUS; BCe apru(MeTHIecKre ASHCTBHS ¢ APOOSIMU; POPMYITBI COKPAIICHHOTO
yMHOKeHUs. Llenble, panroHanbHble, KBaApaTHbIE U MIPOCTEUIINE UPpAllMOHATIbHBIE YPABHEHUS; PA3INUYHbIC
METO/BI penieHns ypaBHeHU. lenple, panroHanbHbIe, KBaJpaTHBIE U IPOCTEHIIINE HppaIlOHAILHBIC Hepa-
BEHCTBA; Pa3INYHbIE METOJIbl PELICHNUS HEPABEHCTB.

YucioBbie pyHKIIUM

YucnoBas QyHKIUsA, 00IacTh ONpeAeIeHUs], MHOKECTBO 3HaueHHH, rpaduk (yHKIMH, KYCOYHO-3aJaHHAs
¢byHKIus, crnocoObl 3ananus (yHkuud. Bo3pacratomias, yObiBaromas (yHKIMH, MOHOTOHHAsl (pyHKUHS,
orpanndeHHas ¢pyHkuus. Haumensiee 3HaueHne QpyHKIUN, HanOoJbIlee 3HaYeHUE (PYHKIIUH, BBITYKJIOCTb
BHU3, BBEPX, TOYKA MaKCHMyMa M MUHUMYMa, HETPEPHIBHOCTh (QYyHKIMH. YeTHas w HedeTHass QyHKITHSL.
O6parumas u HeoOpaTtumast QyHKIHs, oOpaTHas PYHKIUS, CHMMETPHS OTHOCUTEIHHO MPSMO.
Tpuronomerpuyeckue pyHKIUH



YucnoBasi OKpY>KHOCTb, MOJIOKUTENIFHOE U OTPHUIIATEIBHOE HampaBlieHHe 00X0/1a OKPY)KHOCTH, MEPBHIH U
BTOpOii MakeT. Cucrema KOOpAWHAT, YUCIOBAs OKPY)KHOCTh HAa KOOPAWHATHOW IUIOCKOCTH, KOOPIMHATHI
TOYKU OKpYKHOCTH. CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC U MX CBOWCTBA, IEpBasi, BTOpPasi, TPEThsI U YeT-
BepTast YeTBEPTH OKPYX)HOCTH. OCHOBHBIC TPUTOHOMETpHUYECKHE ToxaecTBa. PopMyisl mpuBeaeHus. 1pu-
rOHOMETpUYecKHe (YHKIIMU YUCIOBOIO apryMEeHTa, TPUTOHOMETPHUECKUE COOTHOMICHHUSI OJJHOTO apryMeH-
Ta. TpuroHomerpuyeckne (QYHKIHH YHCIOBOIO apryMEHTa, TPUTOHOMETPHYECKHE COOTHOLICHHUS OIHOTO
apryMeHTa.

Cunyc yria, KOCHHYC yIJla, TAHT€HC YIJ1a, KOTaHTeHC yIiia, TpalycHas Mepa yria, paJuaHHas Mepa yria.
Tpuronomerpuueckue GyHKIHH: Y= SiN X, Y= COS X, rpaduk GyHKIMIA, CBOcTBa QYyHKINH.

p y=m-f(x)

acTshKeHMe OT ocu alcIyce, CKaTHe K OCH abcLucce, NoCcTpoeHue rpaduka GyHKIUN

Cxartue K ocu OpAMHAT, PacTsDKEHUE OT OCH OpJMHAT, IPeoOpa3oBaHUe CUMMETPHH OTHOCUTENIBHO OCH Op-
y = f (kx)

IMHAT, TOCTpoeHue rpaduka GyHKIUN .

Tpuronomerpuueckue GyHkimu: y = tgX, y = ctg X,

rpaduk GyHKINN, CBOHCTBA (QYHKIIUH.

Tpuronomerpuueckue GyHkuu: y = tgX, y = ctg X,

rpaduk GyHKINH, CBOHCTBA (yHKIIUH.

Tpuronomerpuyeckne ypaBHeHust

OnHOpOIHBIC W JIMHEHHBIE TPUTOHOMETPUYECKHUE YPAaBHEHHS, CBOMALINECS K aNreOpandeckuM U IpOCTei-

UM TPUTOHOMETPHUYECKUM YpaBHEHHSM BHIa cOSX = @, SiNX = a, tgx = actgx = @, a Takxke ypaBHEHUsI, pe-

[1aeMbI€ C MPUMEHEHNUEM OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIIECTB.

IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPpaKeHU

@opmysbl cHHYyca M KOCHHYCa CyMMbI apryMeHTa, (pOpMysbl CUHYyca U KOCHMHYCA Pa3HOCTU apryMeHTa.

@®opMyiibl TaHT€HCa Pa3HOCTH M CyMMBbl aprymenTta. ®Gopmyinbl npuBeneHus, yrisl nepexoaa. @opmyis

JBOWHOTO apryMeHTa, (hOpMyJIbl TOJIOBUHHOTO YTia, (POPMYJIBl KPATHOTO apryMEHTa, POPMYIIbI TOHKEHHS

crereHd. PopMmysbl ipeoOpa3oBaHusl CYMMbl TPUTOHOMETpHUECKUX (DyHKIMH B npousBeneHue. Gopmyiisl

npeoOpa3oBaHus MPOU3BEICHHS TPUTOHOMETPHUYECKUX (DYHKIHUN B CyMMY.

ITpousBoaHas

YucnoBas oCae10BaTENbHOCTh, AaHAIUTUYECKUI U PEKYPPEHTHBIN cIOcOObI 3ajaHusl TI0CIIE10BaTENbHOCTH,

nociuenoBarenbHOCTh PUOOHAYYM, CBOWCTBA YMCIIOBBIX MOCJIEI0BATEILHOCTEH: OrpaHMYeHa CBEPXY, BEpPX-

Hsisl TPaHUIla, OrpaHMYEHa CHU3Y, HIDKHSS TPaHuUIla, BO3pacTaroas, yoplBaolas, MOHOTOHHAs MOC/IeA0Ba-

tenbHOCTH. [Ipenen yrcnoBoi nociaen0BaTeIbHOCTH, MOCIEI0BAaTEIbHOCTh CXOJUTCSI U PACXOAUTCS, SKCIIO-

HEHTa, TOPU30HTAJIbHAsL aCUMIITOTA, CBOMCTBA CXOMASAIIMXCS MOCIE0BaTeNbHOCTEH, Teopema Beifepirpac-

ca, IpeJieN OCe10BaTeNbHOCTH, CyMMa OECKOHEUHOW reomeTpudeckoil mporpeccuu. [lpenen ¢pyHkuuu Ha

0ECKOHEUHOCTH, Mpenen pYHKIUN B TOUKE, HEMpepbIBHAS (YHKIHS HAa MPOMEXYTKE, OKPECTHOCTh TOYKH,

NpUpalieHne aprymMeHTa, npupaiieHue QyHKIuU. 3ajada O CKOPOCTH JIBUYKEHUS, MTHOBEHHasl CKOPOCTb,

KacaTelbHasl K IUIOCKOW KpUBOM, KacaTeiabHas K rpaduky GyHKIMH, TpOU3BOIHAS (YHKIUH, (U3MUECKHI

CMBICIT TIPOM3BOJIHOM, TE€OMETPHUYECKHI CMBICT TPOU3BOJHON, CKOPOCTh M3MEHEHUS! (YHKIUH, aITOPUTM

HaXOXXJICHUS NpOM3BOJIHOHU, nuddepenupoBanue. Popmynsl nuddepeHnupoBanys, npasuwia auddepeH-

rupoBanus. CrokHble (PYHKIMH, TPOMEXYTOUYHBIH apryMEHT, POM3BOIHAS KOMITO3UITUH JBYX (DYHKITHIA.

KacatenbHast k rpaduky, yrioBoi Ko3(pUIMEHT, alrOpUTM COCTaBJIECHUS YpaBHEHHUs KacaTelbHOW K rpa-

¢uky ¢ynxuuu. Bospacraromas u yobiBaromas QyHKIHS Ha MPOMEXKYTKE, MOHOTOHHOCTb, TOUKU IKCTpE-

MyMa, TOYKHU nepernba, HeoOX0JMMOe YCIOBUE IKCTPEMYMA, I0CTaTOYHOE YCIOBHE SKCTPEMYMaA, alrOPUTM

WCCIIIOBAHMSI HETPEPHIBHON (DYHKIIMM Ha MOHOTOHHOCTB M 9KCTpeMyM. | Opu30HTaNbHAS aCHMITOTA, BEp-

TUKaJbHAs aCUMNTOTa, MOCTpoeHue rpaduka. HaxoxaeHne HanOOJbIIEro U HaMMEHBILETO 3HaYeHUH He-

NPEepHIBHONW (YHKIIMKA HAa TMPOMEKYTKE, aITOPUTM HAXOXKICHUS HAUMEHBIIETO W HAWOOJBIIETO 3HAUCHHH

HenpepbIBHON (YHKIIMK Ha OTpe3Ke, 3a/laud Ha OThICKaHWE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH BeIU-

YHH, 33/1a91 Ha ONTHMH3AIHUIO.

Hrorosoe noBropeHue

YMeHne ncnoap30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTHUYECKON JESITEIBbHOCTH TS PEIICHUS 3a-

Jla4 Pa3HOTO YPOBHS CJIOKHOCTH Ha OCHOBE M3YYEHHOT0 Marepuajia. YMEHHE HCIOJb30BaTh MPUOOpeTeH-

HBIC 3HAHWS U YMEHUS B TIPAKTUIECKOH NIESTEIFHOCTH [T PEIISHHS 3a/1a4 Ha OCHOBE U3YUEHHBIX (hopMyn u

CBOUCTB Quryp.



KoanugecTBo yacoB: Bcero — 136, B Hemenmo — 4 vaca.

TemaTnueckoe nuiannposanue 10 kiaace

Ne Tema ypoka Koumnye-
n/n CTBO
4acoB
BBoaHoe moBTOpeHHe
5
1. IToBTOpeHue. YpolieHue parmoHaIbHbIX BbIPAKEHUMN. 1
2. IToBTOpeHue. Penienre ypaBHEHUH. 1
3. [ToBropenue. Pemenue HepaBeHCTB. 1
4, IToBTOopenue. Pemenne 3amay. 1
5. Bxoonoii konmpo.o 1
YucaoBble PYHKIHH 10
6. Ornpezesienne YncaoBo (PYHKITMU U CIIOCOOBI €€ 3aIaHHs 1
7. CrniocoOblI 3a/1aHus YUCIOBON (DYHKITUU 1
8. O6uacTh onpeaeneHus U 00JacTh 3HaUeHUs (PyHKIUN 1
9. O6uiacTh onpeaeneHus U 00JacTh 3HaUeHUs (PyHKINU 1
10. CaoiicTBa QyHKIIUN 1
11. MOHOTOHHOCTb U OTPaHUYEHHOCTh QYHKIIMHU. YeTHOCTh (PyHKINH. 1
12. [Tepuognueckue GyHKIUU 1
13. OO6parHast QyHKIHSI. 1
14, I'paduk obpaTHoii QyHKIIMK 1
15. Ob6patnas ¢yskius. Pemenue 3agau 1
Tpuronomerpnueckne GyHKIUH 32
16. Beenenue. /[nvHa 1yru OKpyKHOCTH 1
17. YucnoBast OKpYKHOCTb. 1
18. YucnoBas OKpYKHOCTh Ha KOOPJIMHATHOM MJIOCKOCTH. 1
19. KoopanHaTel TOUEK YHCITIOBOM OKPYKHOCTH. 1
20. KoopanHaTsl TOUYEK YHCI0BOM OKPYKHOCTH. 1
21. YucnoBas OKpYKHOCTh Ha KOOPJIMHATHOM MIockocTH. Perenue 3a1a4y 1
22. UrncnoBas OKpYKHOCTh Ha KOOPJIMHATHOM TIOCKOCTH. Perienue 3anaq 1
23. Konmponvnas pavoma Ne 1 no meme «Hucnosas okpyscnocmpy. 1
24, CuHyC U KOCHHYC. 1
25. CBolicTBa CMHYCa M KOCHHYCa 1
26. TaHreHc u KOTaHreHc. 1
27. Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO apryMEHTA. 1
28. OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA 1
29. OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA 1
30. Tpuronomerpuyeckue GyHKIMU YIIIOBOTO apryMEHTa. 1
31. Tpuronomerpuyeckue GyHKIMH YTI0BOro aprymenTa. Pemenue 3amgay 1
32. DopMyJIbl IPUBEACHHUS. 1
33. DopMyJIbl IPUBEACHHUS. 1
34. Pemenue 3aa4 ¢ nomonibio GopMyI NpUBeIeHUs 1
35. Penrenue 3a1a4 ¢ noMousio (opMys MpUBEICHHS 1
36. Koumponsnas paboma Ne 2 no meme «Tpuzonomempuueckue @yHk- 1
yuuy.
37. @OyHKIHsA Y = SINX, CBOWCTBA U rpapuK 1




38. Oynkuus Y = SINX, CBOWCTBA U rpaduK 1
39. DyHKIMS Y = COSX, € CBOICTBA U rpaduK. 1
40. DyHKIUA Y = COSX, €€ CBOMCTBA U rpaduK. 1
41. [Mepuoauunocts GyHKIMI Y = SINX, Y = COSX. 1
42. [TpeoOpaszoBanus rpaKOB TPUTOHOMETPHUSCKUX (PYHKIIHIA 1
43, ITpeoOpazoBanms rpad)uKOB TPUTOHOMETPUUYECKHUX (HYHKITHIA 1
44, [TpeoOpaszoBanus rpaduKoB TPUTOHOMETpUUECKHX (YHKIUH. Pernienue 1
3aja4
45. OynHkimn Y = tg X, Y = CtgX, uX CBOWCTBA U rpaduKu 1
46. Oynaknuu Y = g X, Y = CtgX, X cBoiCcTBa U rpaduKu 1
47. Konumponvnaa pavoma Ne 3 no meme «l pagpuxu mpuzonomempuue- 1
CKUX pyHKYUiL)

Tpuronomerpuyeckue ypaBHeHH sl 16
48. Apkkocunyc. Pemenne ypaBHeHus COSX = a 1
49, Apkkocunyc. Penenue ypaBHeHus COSX = a 1
50. Apkcunyc. Penenue ypaBHeHus sinX = a 1
51, Ilonyzo006asn konmpoavnas paboma 1
52. Apkcunyc. Pemenue ypaBHeHus sinX = a 1
53. ApKTaHTeHC M apKkoTaHreHc. Pemenume ypaBHeHus tgx= a, 1

ctgx = a
54, ApKTaHTeHC M apKkoTaHreHc. Pemenume ypaBHeHus tgx= a, 1
ctgx = a
55. TpuronomeTpruyeckue ypaBHEHHS 1
56. TpuronomeTpuieckne ypaBHEHHUs 1
o7, IIpocreiimye TpPUroHOMETPUIECKUE YPABHEHUS 1
58. [Tpocreiimye TPUrOHOMETPUYECKUE YPABHEHHS 1
59. IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA 1
60. [Ipocreiimme TPUTOHOMETPUIECKUE HEPABESHCTBA 1
61. Tpuronomerpruueckue ypaBHeHus. Pemenue 3agau 1
62. [TpakTUKyM 10 pelIeHHI0 TPUTOHOMETPHUECKUX YpaBHEHUN 1
63. Konumponvnaa paooma Ne 4 no meme «Tpuconomempuuecxkue ypagne- 1
HUA)
IIpeo0pa3oBaHne TPUTOHOMETPHYCCKUX BbIPAKCHHUH 16
64. CHHYC CyMMBI U Pa3HOCTH apTryMEHTOB 1
65. KocuHyc cyMMBI 1 pa3HOCTH apryMEHTOB 1
66. CuHyC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH aprymMeHnToB. KirtoueBble 3a1aun 1
67. CuHyC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH apryMeHToB. Pemenue 3agau 1
68. TaHreHc CyMMBbI M pa3HOCTH apryMEHTOB 1
69. TaHreHc CyMMBI M pa3HOCTH apTyMEHTOB 1
70. ®opmyiiel 1BOMHOro aprymenTa. [Ipeobpa3oBanue BoIpaKeHUH 1
71. Pemennie TpUrOoHOMETPUYECKUX YPaBHEHHM ¢ MOMOIIbIO (GOpMYIT ABOM- 1
HOT'O apryMeHTa

72. Dopmyibl JBOMHOTO apryMmenTa. Pemenue 3agau 1

73. [TpakTukym 1o opmynam 1BOMHOIO aprymeHra 1

74. [IpeoOpazoBaHne cymMM TPUTOHOMETPHUUECKHX (QYHKLIMNA B MPOU3BEE- 1
HUS

75. [TpeoOpa3oBanue CyMM TPUTOHOMETPHUYECKUX (PYHKIMI B MpOU3BEre- 1
Hus. OOpHBIE 3a]1a41

76. [TpeoOpa3oBanue CyMM TPUTOHOMETpPHUYECKHX (PYHKIMIA B Hpou3Bese- 1
Hus. Pemenne 3anaq

77. Konumponvnaa paboma Ne 5 no meme «llpeodpazosanue mpuzono- 1




MEMPUUECKUX GbIPANCEHUTL
78. [IpeoOpazoBanre MPOM3BEICHUN TPUTOHOMETPUUYECKHX (QYHKIUHA B 1
CYMMBI
79. Pemenue 3aga4 ¢ momoIs0 IpeoOpa3oBaHuid MPOU3BEACHUN TPUTOHO- 1
METPUUYECKUX (PYHKIIHIA B CyMMBI
IIpousBoaHas 38
80. YucioBbie ocieaoBaTebHOCTH. ONpeieieHne U CriocoObl 3a1aHus 1
81. YHucnoBble NOCIEA0BATEIBHOCTH U UX CBOMCTBA 1
82. [Ipenen 4ucIO0BOM MOCIIEN0BATEILHOCTH. TE€OpEMBI 1
83. CymMa 6eCKOHEUHOW T€OMETPHUECKON MPOTPECcCuu 1
84. [Tpenen hynkmmm. 1
85. OrnpezesieHne MpON3BOTHOM. 1
86. 3anaun, IPUBOJISAIINE K OMPEICTICHUIO TIPOM3BOIHOM. 1
87. 3aaun, TPUBOJISIINE K ONMPECICHUIO TPOU3BOIHOM. 1
88. Omnpenenenne nmpousBoaHoN. KirtoueBbie 3a1aqm. 1
89. Bpruucienne npon3BoIHbBIX. 1
90. Brrancienue npon3BOAHBIX. 1
91. Brruucnenue nponsBoassix. [Ipaktukym 1
92. Brruncnenue npon3BoaHbIX. ONOpHBIE 33/1a4U 1
93. Brruucnenue nponsBoaHbIX. Perenue 3anau 1
94, Brrumnciienre npou3BoaHbIX. Pemenue 3a1au 1
95. MpPaKTUKYM MO BbIYUCIEHUIO NPOU3BOLHbIX
96. Konmponvnaa paboma Ne 6 no meme «Onpedenenue npou3so0Hoily. 1
97. YpaBHeHUe KacaTelbHON K TpapuKy QYHKINN 1
98. YpaBHeHUe KacaTelbHOU K TpapuKy QYHKINN 1
99. [TpakTHKyM 10 ypaBHEHUIO KacaTeIbHON 1
100. [IpumeHeHne MPOU3BOAHON I MccaenoBaHus (YHKIUH Ha MOHOTOH- 1
HOCTb U DKCTPEMYMBI.
101. [TpumeHeHre TPOM3BOAHON AJisl MccienoBaHus (YHKIMI Ha MOHOTOH- 1
HOCTb U DKCTPEMYMBI.
102. [TpumeHeHre MPOU3BOAHON AJisl MccleAoBaHUs (YHKIMI Ha MOHOTOH- 1
HOCTb U SKCTpeMyMbl. ONOpHBIE 3a/1a4H
103. [TpumeHeHre MpOM3BOAHON AJsl MccienoBaHus (YHKIMI Ha MOHOTOH- 1
HOCTb U DKCTpeMyMbl. Perenne 3anau
104. [Toctpoenue rpagukoB GyHKIMH. 1
105. [Toctpoerne rpagukoB QyHKIHHA. 1
106. IToctpoenue rpadukoB pyHkimii. OnopHbIe 3a/1a4u 1
107. IToctpoenue rpadukos pynknuii. Kinrouessle 3agaun 1
108. [TpakTHKyM 110 MOCTPOEHUIO TpaduKoB HyHKIMH 1
109. Konumponvnasa paooma Ne 7no meme «Ilpouszsoonasny. 1
110. [TpumeHeHre MPOU3BOAHOMN NIl OTHICKAHMSI HAUOOJBIIET0 U HaUMEHb- 1
1ero 3Ha4eHUH HEeNpepbhIBHON (QYHKIIMH HAa TPOMEXKYTKE.
111. IToctpoenue rpadukoB GyHKIUI 1
112. [TpumeHeHrne MPOU3BOAHON ISl OTHICKAHHSI HAUOOJBIIET0 U HaUMEHb- 1
HIer0 3HAYeHUH HeNpepbIBHOW (PYHKLIMM Ha MpoMexyTke. Pemenue 3a-
Jadq
113. 3agaun Ha OTEICKaHHUE HanOOJIBIIIETO u HanMEHBIIIETO 1
3HAUEHUN BEIUYUH.
114. IToctpoenue rpadukoB GyHKIUI 1
115. 3agaun Ha OTBICKaHUE HauOOJIBIIIETO u HAUMEHBIIIETO 1
3HaueHui BennunH. Pemenne 3agauy.
116. ITpakTkym 1o reme «lIponsBognas» 1

10




117. | Konmponvnas pasoma No 8 no meme «Ilpumenenue npouzeodnoin. 1
006061maK011Iee IOBTOPEHHE 19
118. [ToBTropenue. YncioBbie GyHKINH. 1
119. IToBropenue. Yncinossie GyHKINU. 1
120. IToBTopenue. CroricTBa HyHKITHI 1
121. [ToBropenue. Tpuronomerpuueckue GyHKIUN 1
122. IToBTopenue. TpuronoMmerpuieckue yHKIIMH 1
123. IToBTOpeHue. TpUrOHOMETPUYECKUE BBIPAKEHUS. 1
124, [ToBTOpenue. TpUroHOMETPUYECKHUE YPABHEHHS 1
125. IToBTOpenue. TpUroHOMETpUIECKUE HEPABEHCTBA 1
126. IToBTOpenue. [IponsBoiHasi. 1
127. [ToBTOpenue. ['eomeTpuUeCKHii CMBICI POU3BOTHON 1
128. IToBTOpeHune . PU3NYECKUIl CMBICI TPOU3BOIHON 1
129. Ilpomesxcymounas ammecmayus 1
130. [ToBTopenue. O6o0menne kypea anredpsr 10 kiacca. 1
131. [ToBTopenue. O6o0menne kypea anredpsl 10 kiracca. 1
132. [ToBTOpenue. O6o0menue kypea anredpsl 10 kiacca. 1
133. [ToBTopenue. O6o0menne kypea anredpsr 10 kiracca. 1
134. [ToBTOpenue. O6o0menue kypea anredpsl 10 kiacca. 1
135. [ToBTopenue. O6o0menne kypea anredpsr 10 kiracca. 1
136. [ToBTOpenue. O6o0menue kypea anredpsl 10 kiacca. 1
Conep:xanue (reomMeTpusi):
IToBTOpEHHE.

Bunsl yrioB, BIuMcaHHBIE W OMHMCAaHHBIE OKPY)KHOCTH, BHUJBI TPEYTOJBHUKOB, X KJIACCH(HUKAINI U CBOW-
CTBa, YETHIPEXYTOJbHUKH, IPABUIBHBIE MHOTOYTOJIBHUKH, IJIOLIA U PUTYD.
ITapanieJbHOCTH B IPOCTPAHCTBE
Ilepecekaromuecs, napajuieabHble M CKpellMBarolLecs npsMble B npoctpancTBe. Knaccudukanus B3anm-
HOT'O PAacIoJIOKEHMS ABYX IIPSAMBIX B POCTpaHcTBe. [Ipu3Hak ckpemuBaronmxcs npsmsix. IlapamiensHocTs
IpsMOI M IJIOCKOCTU B mpocTpaHcTBe. Kitaccudukaiys B3aMMHOTO PacHoOIOXKEeHUs MPSIMON M MJIOCKOCTH.
[Tpu3Hak nmapannenbHOCTH IpsiMON U mtockocTu. [lapaminensHocTh ABYX miockocteil. Kinaccuduxamus B3a-
MMHOI'O PacIoJIOKEHUs ABYX IUIOCKOCTeU. [Ipu3Hak nmapainenbHOCTH ABYX ImockocTel. Ilpusnaku mapain-
JIENBHOCTH ABYX NMPAMBIX B ipocTpaHcTBe. [lapamnensHsiii nepenoc. [lapamiensHoe NPOEKTUPOBAHUE U €TO
cBoiicTBa. [lapamenbHble MpoeKkuuu IocKuXx ¢uryp. M3o006paxxeHne nNpocTpaHCTBEHHBIX (PUTYp HA MIIOCKO-
cti. CeueHus MHOTOTpaHHUKOB. VcTopuueckue cBeIeHus!.
IlepneHAUKYIAPHOCTH B IPOCTPAHCTBE
[lepnenaukynspHsle npsMbIe B IpocTpaHCcTBe. llapainensHble npsiMble, NEPIEHANKYISAPHBIE K IIJIOCKOCTH.
PaccrosiHue OT TOYKM 10 IUIOCKOCTH. llepnenavkyisasp, HaKJIOHHAs, NMPOCKLH HAKIOHHON Ha IJIOCKOCTD.
Yron Mexay npsAMoOil U MIIOCKOCThIO. JIByrpanHbiid yrodi. JInHenHslid yroi. [lepneHaukynsspHOCTb IIIOCKO-
CTeH.
MHOrorpaHHUKH
MHororpaHHble yribl. *Belykiible MHOTOIpaHHUKHM U MX cBOMCTBa. *Teopema Dilnepa a1s MHOTOTrpaHHU-
KOB U ee npuioxkeHus. [IpaBunbHble MHOrOrpanHukd. *[lomynpaBuiibHble U 3B€3/14aThle MHOTOTPAHHUKH.
*Kpucranibl — IpUPOJHbIE MHOTOTPAHHUKH.
BekTopsl B npocTpaHcTBe
ITonsatue Bexkropa. PaBeHCTBO BEKTOpOB. Ci105KE€HUE U BBIUUTAHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB.
YMHOkEHUE BEKTOpa Ha 4Kciio. BekTopsl B mpocTpaHcTBe. KosmmHeapHsle 1 KOMILIaHAapHbIE BEKTOPHI. [1a-
pajuIenbHBIN NIEpeHoc. Pasiioxkenne BeKTopa 1o TpéM HEKOMIIJIAHAPHBIM BEKTOPAM.
HTorosoe noBropeHue
YMeHue nCnoabp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKON JESITEIbHOCTH JUIS peIeHus 3a-
Jlad pa3HOTO YPOBHS CIOHOCTH Ha OCHOBE M3YYEHHOI'O Marepuajia. Y MEHHE HCIOJIb30BaTh MpUOOpETeH-
HbI€ 3HAHUS U YMEHUS B MPAKTUUECKOM NEATETbHOCTH JUI PEIIeHUs 3a/1a4 Ha OCHOBE M3YYEHHBIX (pOpMyIT 1
CBOMCTB uryp.
KoanyecTBOo 4acoB: Bcero — 68, B Hememo — 2 yaca.
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TemaTnyeckoe nIaHMpPOBaHUE

Ne Konunve-
ypoKa Tema ypoka CTBO 4a-
coB
IloBTOpEeHUE S
1. | Yrusl u oTpe3ku, CBsI3aHHBIE C OKPYKHOCThIO. Brincannbie u onucanusie ¢u- 1
T'YpBHI.
2. | Pemienue TpeyroibHUKOB. 1
3. | YeThIpeXyroibHUKH. 1
4. | Inomamm ¢uryp. 1
5. | Bxoonout konmpoie. 1
Paznea 1. IlapajJiejibHOCTh B IPOCTPAHCTBE 18
6. | Ilpeamer ctepeomeTpun. AKCHOMBI CTEPEOMETPHH. 1
7. | HexoTopsble cieCcTBUS U3 AKCHOM. 1
8. | Hekoropsle cnenctBus u3z akcuoMm. OnopHbI€ 3a/1a4u 1
9. | Hexoropsle cnenctBus u3 akcuoM. KimroueBsie 3aaun. 1
10. | IlpoctpancTBennsle purypsl. HagampHble mpeacTaBiIeHUs] O MHOTOTPAaHHHUKAX 1
11. | [MapannensHble npsiMbie B IpocTpaHcTBe. [lapamiensHOCTh TpexX NpsIMbIX. 1
12. | [apaysienbHOCTh MPSIMO U TUIOCKOCTH. 1
13. | [IpeoGpaszoBanust puryp B mpoOCTpaHCTBE 1
14. | Pemienue 3anau 1
15. | CkpemuBaronuecs: npsMble 1
16. | Yrubl ¢ coHanpaBiIeHHBIMU CTOPOHAMU 1
17.| Yroa mexay nNpsiMbIMU. 1
18. | Pemrenue 3amauy. 1
19. | IapanenpHbIe TIOCKOCTH. 1
20. | CpoiicTBa napajiesIbHbIX MJIOCKOCTEH. 1
21. | CpoiicTBa napauienbHbIX miIockocTel. OnopHble 3a1a4u 1
22.| 3auér Nel 1
23. | Konmpoawvnasa paboma Nel no meme «llapannensnocme naiockocmeiiy. 1
Paznen 2. [lepneHAUKYJISPHOCTh B MPOCTPAHCTBE 18
24. | IlepnenuKynspHble IpsMble B IpocTpaHcTBe. [lapanienbHble mpsMble, mep- 1
NEHIUKYISPHBIE K TIIOCKOCTH
25. | ITpu3HaK neprneHAuKyYISIpHOCTH MPSIMOM M IIOCKOCTH 1
26. | Teopema 0 IpsIMOiA, TEPIEHINKYISPHON K IMIIOCKOCTH 1
27.| Pemenue 3aga4. OnopHbIC 331291 1
28. | Pemenne 3amau 1
29. | Honyzo006asn KonmpoasvHas padoma 1
30. | PaccTosiHue OT TOUKHM 10 MI0CKOCTH. Teopema o Tpex NepneHIuKYIsIpax 1
31. | Yron mexay npsMOi 1 TNIOCKOCTBIO 1
32. | Yron Mmexay npsaMoil U miockocThio. OnopHbIe 3a1auu 1
33. | Yron mexay npsiMoii u miaockocTeio. KittoueBsie 3a1aun 1
34. | Pemrenne 3amau 1
35. | Pemenue 3a1a4 Ha MOCTPOCHUE 1
36. | JIByrpanHbIii yron 1
37. | lIpu3Hak nepneHuKyIsIPHOCTH JIBYX TIOCKOCTEH 1
38. | [IpsMOyTONbHBIN MapasuIeeHIe]T 1
39. | CBoiicTBa MpsIMOYTOJIBHOT0 MapajuleNenuIeaa 1
40. | 3au€t No2 1
41. | Konmponsnas pavoma Ne2 «llepnenouxynspnocmo 6 npOCMPAHCIMEe) 1
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Paznen 3. MHOrorpaHHuKH 19
1 42.| llousrue MHOrOrpaHHuKa. I eoMeTpHYIECKOE TEIIO. 1
43.| Ilpusma. 1
K 44 | 3ajayn HAa NOCTPOCHUE CEUCHUI B IPU3ME 1
I 45, | Terpasap. 1
a4 46. | [loctpoeHne cevueHUii B TETpadApe. 1
€ 47.| Iapamrenenumne. 1
€ 48. | [TocTpoenue ceyeHuii B MapaLICIIEIUIIEE 1
49. | 3agaun Ha MOCTPOEHHUE CEUEHUN TeTpadipa U Nnapajulelienunea. 1
50. | Hakyionnas npusma. 1
51. | 3agaun Ha IOCTPOEHUE CEYEHUM B HAKIIOHHOW IPU3ME 1
52. | IIpusma. KirodeBsie 3agaun. 1
53. | lupamuna. 1
54. | Yceu€Hnas nupamua. 1
55. | 3agauu Ha IOCTPOEHUE CEYEHUM B MMpaMULE 1
56. | KimroueBble 3agaun. 1
57. | IIpaBuIbHBIC MHOTOTPAHHUKH. 1
58. | CummeTpusi B MPOCTpPAHCTBE. DIIEMEHTHI CHMMETPUH TPABHIBHBIX MHOTO- 1
TPAaHHUKOB.
59. | 3auer Ne3 1
60. | Koumponvnas paboma Ne3 «Mnozoepannuxuy. 1
Pa3nen 5. O6o0maromee nopTopeHue Kypca reomerpuu 3a 10 kiaace 8
61. | [ToBropenue. AKCMOMBI CTEPEOMETPHUH U UX CIICICTBHUS. 1
62. | IToBropenue. [lapannenbHOCTh TIPSIMBIX U TIOCKOCTEH. 1
63. | [ToBropenue. Teopema o TpEX MEPIEHAMKYISIPAX, Yrojd MEXAY NPSMOU U 1
MJIOCKOCTBIO.
64. | [ToBropenue. [lepneHANKYIIPHOCTH MPSIMBIX U TIOCKOCTEH. 1
65. | IToTopenue. [Ipusma. I[Tapamienenurme. 1
66. | [ToBropenue. [lupamuia. YcedyenHas nupaMua. 1
67. | I[ToBropenue. O60611eHNE Kypca reomeTpun 10 kiacca. 1
68. | Ilpomescymounas ammecmayusn 1

11 kiaace

MeranpeamerHnbie pe3yJbTaThbl:
PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Buvinycknuk nayuumcs:
— pa3nuyaTh croco0 M pe3yNbTaT AeUCTBUS;
—  OCYILECTBIIATH ITOLIArOBBI U UTOTOBBIM KOHTPOJIb 110 PE3YJbTaTy:
— OLEHUBATh IPABUJIBHOCTH BBIIIOJIHEHUS JIEUCTBHS HAa YPOBHE aJI€KBAaTHOM PETPOCIIEKTUBHOMN
OLICHKH;
— YYUTHIBATh AITOPUTMUYECKHUE MPaBUiIa B INIAHUPOBAHUHU U KOHTPOJIE crioco0a peleHus;
— BHOCHUTb HEOOXOJMMBbIE KOPPEKTUBHI B JACHCTBUE MOCTE €ro 3aBEpIICHHs] HA OCHOBE y4yeTa clie-
JIAHHBIX OLIHOOK.
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS
Buvinycknuk nayuumcs:
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— YCTaHaBJHMBATb NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUUCCKHUEC PACCYXKICHUA, YyMO3a-
KJIFOUEHUS!, BBIBOIBL;
— TPOBOAMTH CPABHEHHE, CEPHALIMIO U KITACCU(PHUKAIIHIO 110 3alaHHBIM KPUTEPHUSIM;
— CTpPOMTH peueBble BhICKa3bIBaHUs B YCTHOU U MUCbMEHHOU (opMme;
— BHUACTb MATCMATHUYCCKYIO 3a/ladyy B KOHTCKCTC HpO6H€MHOfI CUTyallul B JPYrux AUCLHHUIIIN-
Hax, B OKpYXarollen cpene;
- IPUMEHATb MUHIYKTUBHBIE U JEIYKTUBHBIE CIIOCOOBI pAacCyXACHUM, BUJIETh Pa3JInUHbIE CTpa-
TErHH pelIeHUs 3a/1a4;
— HCIIOJIb30BaTh MOUCK HEOOXOIUMON MH(pOPMALUU AJIsi BHIMOJHEHUS Y4eOHBIX 3a/JaHUH C HC-
M0JIb30BAaHUEM y4eOHOM JINTEPaTyphI;
— OpHUEHTHPOBATHCS Ha pa3HOOOpa3ue criocoOOB pelICHHs 3a/1a4;
— TOHMMATh CYIIHOCTh aJITOPUTMUYECKUX MpPEANUCaHHil, yMeTh 1eHCTBOBaTh B COOTBETCTBUH C
MPpCAJIOKCHHBIM AJITOPUTMOM;
— IUIAHUPOBATh U OCYIIECTBISTH JEATEIbHOCTh, HAMPABICHHYIO HA PELICHHE 3a/1a4 HCCIIe0Ba-
TEJICKOTO XapaKTepa.
KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe el cCTBUS
Buinycknuk nayuumcs:

— YYUTHIBATh pa3Hble MHEHHS U CTPEMHUTHCA K KOOPAMHALUU PA3IUYHBIX MO3HUIHHA B COTPYTHUYE-
CTBE;

— OpraHM30BBIBATH YUY€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIHHOCTh C YUHUTEIEM M CBEpCT-
HUKaMU: ONPEACIATh LN, paclpeneisaTh GYHKIUNA U POJIH yYaCTHUKOB, OOIIHE CIIOCOOBI pado-
ThbI; yMeHUe paboTaTh B IPyMIIe; CIyIIaTh MapTHEepa; GOpPMYIUpPOBaTh, ApryMEHTUPOBATh U OTCTa-
HUBaTb CBOC MHCHHUCE,

— KOHTPOJIUPOBATH NEHCTBUS MapTHEPA;

— J0roBapuMBaTbCA U MPHUXOAUTH K O6IlI€My PECIICHUIO COBMECTHOM ACATCIIbHOCTH, B TOM YHCJIC B
CUTYaIlUU CTOJIKHOBEHHSI HHTEPECOB;

— BJAACTh A3BIKOBBIMH CPCACTBAMHU - SACHO, JIOTUYHO M TOYHO H3JaraTb CBOKO TOYKY 3PCHUSA, HUC-
M0JIb30BaTh aJICKBAaTHBIE S3bIKOBBIE CPE/ICTBA.

IIpeaMeTHbIe pe3yabTaThl:
B pesynbTare usyueHus yueOHOro mpeamera «MareMaTHKa Ha 0a30BOM ypOBHE CpeIHEero oorie-
ro 00pa3oBaHUs:

Boinycknuk na 6azo6om ypoene Hayuumcs.

- paboTaTh ¢ MaTeMaTUYECKHM TEKCTOM (aHAJIM3UPOBATh, M3BJICKATh HEOOXOAMMYIO MH(OPMAIIUIO),
TOYHO M IPAMOTHO BBIPaKaTh CBOM MBICIIM B YCTHOW M MUCHbMEHHOW peYM ¢ MPUMEHCHUEM MaTeMa-
TUYECKON TEPMHHOJIOTUM M CUMBOJIMKH, UCTIOIB30BATh PA3JIMUHBIC S3bIKH MAaTEMATUKH, TIPOBOIUTH
KJIacCHU(HKAIIUH, JIOTHUECKIEe 000CHOBAHMS, I0KA3aTeIbCTBA MATEMATHUCCKUX YTBEPIKICHUII,

- BIajeTh 0a30BBIM MOHATUHHBIM ammapaToM MO OCHOBHBIM pasfieliaM COJCPKAHHUS; MOJIYUUT Tpe-
CTaBJIEHHE 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YMCIO, ypaBHEHHE, PYHKIIMS) KaK BaXXHEHIINX Ma-
TEMATHYECKHX MOJICIISX, TO3BOJISIOIINX OMKUCHIBATH U H3Y4aTh PEAbHBIC IPOIECCHI U SBICHUS;

- Tpu u3ydeHuu TeM 11 kiacca MPUMEHSATH 3HAHUS O YKMCJIEC U YMCIOBBIX CUCTEMax OT HATYpPaJIbHBIX
710 ICHCTBUTEIIBHBIX YHCEIT; MPOJIOJDKUT OBJIAZICBATh HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMCH-
TaJIbHBIX BBIYMCIICHUT;

- BBINOJIHATH HECIIOKHBIC MPEOOPA30BAHMS YHUCIIOBBIX BBIPAXKCHUM, COJIEPIKAIIUX CTCTICHH YMCE, JIU-
00 KOpHU U3 uucen, 100 JorapudmMbl YUCET;

O OLICHUBATh W CPABHUBATH C PAIMOHAILHBIMU YHCJIAMU 3HAYCHUS LENBIX CTEMEHEH ducel,
KOpHEH HATypabHOI CTENEHH U3 YUCEI, JTIOTapu()MOB YHCEI B MPOCTHIX CIIydasx;

- HM300paxkaTh TOYKAMH Ha YHCIIOBOW MPSIMOIL 1IeJIble CTETICHH YKMCEN, KOPHU HATYpalIbHOM CTENICHH U3
YHCe, IOrapu(MBbI YHCEIT B TPOCTHIX CIYYasiX;

- pemath jorapudmuueckue ypaBHenus Buna 10ga (bx + ¢) = d u npocrelinine HepaBeHCTBa BHIA
logax<d;pemars moKa3aTenbHbIe YpaBHeHHs, Buaa a>*°= d (e d MOXKHO Ipe/CTaBUTh B BHIE CTe-
[ICHW C OCHOBAaHHEM &) M MMPOCTEeiInne HepaBeHCTBa Bua a*<d  (rae d MOYKHO MpEACTaBUTh B BUJIE
CTEIIEHH C OCHOBaHHUEM a);
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- BIAJICTh MOHATHSIMH IEPBOOOpa3Hast PyHKIIUS, OTpeACTICHHBIN HHTETPAT;

- MpuUMEHTH TeopeMy Hprorona—JIeiiOHMIIa 1 ee ClAeaCTBUS AJIs PEIICHUS 3a/1a4;

- BIaJeTh Ha 0A30BOM YpPOBHE OCHOBHBIMHU OMUCATEIHLHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpenHee apupMeTHIECKoe, Meuana, HauooJIbIee 1 HaUMEHbINee 3HAYCHNS,

- omepupoBaTh Ha 0A30BOM ypOBHE MOHATHSAMHU: YaCTOTA U BEPOSTHOCTH COOBITHS, CIIydaiiHBIN BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH;

-  BBIYHCIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJICUETA YMCIIA HCXOJIOB;

- B MOBCEIHEBHOW JKM3HU M IIPH U3YyYEHUU JIPYTHX MPEIMETOB: OIICHUBATH U CPABHUBATH B MPOCTHIX
CIIy4asix BEPOSTHOCTH COOBITHI B pEaTbHON JKHU3HH,

- BJAJACTh CHCTEMOW (DYHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBLHBIM SI3bIKOM U CUMBOJIMKOH; YMCHU-
€M HCIOJIb30BaTh (YHKIIMOHATBHO-TpauuecKkre MmpeacTaBIeHUs JIsl OMMCAHMS U aHajdn3a peab-
HBIX 3aBUCHMOCTEI;

- pacro3HaBaTh Ha YEPTEKAX U MOJEISIX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHUTH TPEXMEPHBIE 00h-
€KTBI C X ONUCAHUSIMH, U300paKCHUSIMU;

- u300pakaTh OCHOBHBIC MHOTOTPAHHHMKH U Te€Ja BPAIICHUS; BBIMOIHATh YEPTEKH MO YCIOBHIM 3a-
nad;

- aHAJTU3HUPOBATH B MPOCTEHINMX CITydasx B3aUMHOE PACIOJIOKEHUE OOBEKTOB B POCTPAHCTBE;

- CTpPOUTH MPOCTEHIINE CeUSHUS LUINHIPa, KOHYCA,;

- pemarh IIAHUMETPUYECKHE U TPOCTCHUINNE CTEPCOMETPUUYSCKUE 3aaui Ha HAXOXKICHHE TE€OMETPH-
YEeCKUX BENUYMH (IJIMH, YTIIOB, IJIOWA/AeH, 00HEMOB);

- HCIIOJIB30BATh MPHU PEIICHUH CTEPEOMETPUUICCKUX 3a/1a4 INTAHUMETPUICCKUE (PaKThl U METO/IBI;

- TPOBOAMTH OKA3aTEIbHBIC PACCYKICHHS B XOJI€ PEILICHUS 3a/ay;

- HCIOJB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYCCKOW NEATEITHHOCTH U MOBCEIHEBHON
KU3HU JJIS: UCCTIeI0OBaHus (MOJEIMPOBAHNSA) HECTIOKHBIX MPAKTUYECKUX CUTYyalluii HA OCHOBE H3Y-
YEHHBIX (POPMYII U CBOKCTB (puryp;

— BBIYUCIICEHUIO 00BEMOB MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUHU MPAKTUYECKUX 3aja4, UCIONb3Yys MpU
HEO0OXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIIBHBIC YCTPOICTRA,

-  TPUMEHATb U3YYEHHBIE MOHATHS, PE3yAbTaThl, METO/AbI JJISl PEIICHUS 3a/1a4 MPAKTUYECKOTO Xapak-
Tepa W 3a7a4 U3 CMEKHBIX JUCHUIUIMH C MCIIOJIB30BAHHEM IIPH HEOOXOUMOCTH CIIPABOYHBIX MaTe-
pHANIOB, KATBKYISATOPA, KOMIIBIOTEPA.

Buvinycknuk na 6azo6om yposne noiyuum 603MOHCHOCHIb HAYUUMBCA:S

— HCIOJB30BaTh YMCIIOBbIE MHOXKECTBA HA KOOPJAMHATHOW MPSIMOM M HAa KOOPJIMHATHOW IIOCKO-
CTH JUIsl ONIMCAHUS PEalIbHBIX NIPOLIECCOB U SBJICHUN;

- YMEHHI0 paboTaTh C alredpandeckKuM TEKCTOM (aHATIM3UpOBaTh, M3BJIEKATH HEOOXOIUMYIO
nH(pOPMaIINIO), TOYHO U IPaMOTHO BBIpa)KaThb CBOM MBICIM B YCTHOM M NMUCBMEHHOM peddu ¢
MIPUMEHEHUEM MAaTEMaTU4YE€CKOW TEPMUHOJIOTUU U CUMBOJIMKH, HCIIOJIb30BATh Pa3INUHbIE S3bI-
KM MaTeMaTHKH, IPOBOJUTH KJIacCU(UKAIIUHU, JTIOTHUECKHE 0OOCHOBAHUS, J0KAa3aTelbCTBA Ma-
TEMaTUYECKUX YTBEPKIACHUM;

— TPOBOAMTH MO U3BECTHHIM (hopMysaM M MpaBUIIaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUH,
BKJIIOYAIOIIUX CTENEHU, KOPHU, JIOTapU(PMBbI;

— HAaXxOJWTbh 3HAYEHHUs KOPHS HATypalbHOW CTENEHH, CTENEHHU C PAlMOHAIBHBIM IIOKa3aTeleM,
sorapu@ma, UCMOJIB3Ys IPU HEOOXOIMMOCTH BHIYHUCIUTENbHBIE YCTPOUCTBA;

— peuiaTh paluoHalbHbIE, TOKa3aTeIbHbIE U JIorapu(MUUECKUe ypaBHEHUS] U HEPABEHCTBA, MPO-
CTelIline uppalnroHaIbHbIE HEPABEHCTBA; MCIOJb30BAaTh METOMAbl PEIICHUs] YpaBHEHUM: MpH-
BEJICHUE K BUY «IIPOM3BEICHHUE PABHO HYJIIO» WM «4aCTHOE PaBHO HYIIO», 3aMEHA IIEPEMEH-
HBIX;

— HCIOJb30BaTh ypaBHEHUS M HEPABEHCTBA AJI NNOCTPOCHMS U HUCCIIEIOBAHUS MPOCTEUIINX Ma-
TEMaTUYECKUX MOJIeIel peallbHbIX CUTyallui WM MPUKIAIHBIX 3a/1a4;

— ONepUpOBaTh MOHATUSMH: 3aBUCUMOCTb BEIMYHH, (QYHKIIMS, apIryMEHT U 3HaYeHHEe (YHKIIUH,
o0jacTh ompeeneHuss U MHOXKECTBO 3Haue€HUM (QYyHKUMH, TpaduK 3aBHUCUMOCTH, Tpaduk
¢byHKuMU, HyMH (QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHWE HA YHCIOBOM IIPO-

15



MEXYTKe, YObIBaHHE Ha YHCIOBOM IMPOMEXKYTKE, HanOoJbIlIee U HauMEHbIlIee 3HaueHUe QyHK-
LIUY Ha YHUCJIOBOM IIPOMEKYTKE;

— B IIOBCE/IHEBHOMW U3HU U MPH U3YYCHUHU APYTHX y4EOHBIX MPEIMETOB: ONPENENIATh MO rpadu-
KaM U MCIIOJIb30BaTh JUIsl peIIeHUs MPUKIAIHBIX 3a/1a4 CBOMCTBA pealbHbIX MIPOLECCOB U 3aBH-
cuMocTel (HauOoJbIIMe M HaWUMEHBIINE 3HAYEHHS, MPOMEXKYTKH BO3pPACTaHUS U yOBIBAaHUS
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPHOA U T.I1.);

— ONepUpoBaTh MOHATHUAMHU: NEPBOOOpa3zHas (YHKLIWHU, WHTETPaj; HAXOJUTHh MEPBOOOPA3HYIO
OJTHOWJIEHa, MHOTOWIEHA, CyMMbI (DYHKLIMH; BBIUUCIATH IUIOAb (PUIYphl Yyepe3 ONpeaeseH-
HBII UHTETpAal;

— B IOBCEHEBHON XKM3HU U IPU M3YyYEHUHU APYIMX y4eOHBIX MPEJAMETOB: pellaTh MPUKIIaIHbIC
3aauu U3 OMONIOTUH, GU3NKU, XMMHUHU, SKOHOMHUKH U IPYTUX MPEIMETOB, CBSI3aHHBIE C HUCCIIe-
JIOBAaHUEM XapaKTEPUCTHUK PeaJbHBIX MPOLECCOB, HAX0XKICHUEM HAUOOJBIINX U HAUMEHbBIINX
3HAYeHUH, CKOPOCTH U YCKOPEHHUS U T.II., HHTEPIIPETUPOBATH MOJyYCHHBIE PE3yIbTATHI;

— YMEHHIO PaboTaTh C IF€OMETPUYECKUM TEKCTOM (QHAIM3MPOBATh, U3BIIEKATh HEOOXOAUMYIO
nH(OPMAIINIO), TOYHO U I'PAaMOTHO BBIPaXKaTh CBOM MBICIH B YCTHOM M MUCHMEHHOW pedd ¢
IPUMEHEHHEM MaTeMaTU4eCKOM TEPMUHOJIIOTUU U CUMBOJIMKH, UCIOJIb30BATh PA3IMYHbIC SI3bI-
KM MaTeMaTHKH, IPOBOJIUTH KJIACCH(PHUKAIINH, JIOTHUYECKHE 0OOCHOBAHMS, JJOKA3aTEIbCTBA Ma-
TEMaTUYECKHX YTBEPKACHUI;

— TEOMETPUYECKOMY SI3BIKY, YMEHHIO UCIOJIB30BATh €r0 JJIsl OMMCAHUS IPEAMETOB OKpYKaroIie-
ro MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUN U U300pa3UTEIIbHBIX YMEHUH, IPUOO-
peTeHne HaBBIKOB TEOMETPUIECKUX ITOCTPOCHUIA;

— ONEepUpOBaTh NOHATHAMM: I€KAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YrOJl MEXIy BEKTOpaMH, CKaJSIPHOE MPOU3BEIE-
HUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

— pemaTth MpocTeiIne 3a1a41 BBEICHUEM BEKTOPHOTO 0asuca;

— MMEeTh INpeJICTaBlIEHHE O Kacaromuxcs chepax 1 KOMOMHALIMU Te BPALIEHUsS U yMETh IIpUMe-
HSTh UX TPH PEIICHUH 3324

— Jienath (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX T€J BpAIECHUS, B TOM YHCIE
pHCOBaTh BHJ CBEPXY, COOKY, CTPOUTH CEUEHUS TaHHBIX TEI;

— HaxoJUTh 0OBEMBI U IJIOIIAU MOBEPXHOCTEH IeOMETPUYECKUX Tl C IPUMEHEHHEM (OpMYIT;
MPUMEHSTh HHTETPAJ ISl BEIYMUCIICHUSI 00bEMOB M TIOBEPXHOCTEH TeJ BpalleHHs;

— JUIs pa3BUTUS MBILUIEHUS, UCIIOJIb30BaHUs B TIOBCEHEBHOW JKU3HU U 00OECIIEUEHUs] BO3MOXK-
HOCTH YCHEITHOTO MPOAOIDKEHHS 00Opa30oBaHUsS MO CHENHAIbHOCTSM, HE CBSI3aHHBIM C IPH-
KJIaJIHBIM HCIIOJIb30BaHHMEM MAaTE€MaTHKH, MPOBOJMUTH J0Ka3aTelIbHbIE PacCyXJIEHUS B CHUTYya-
[IUSIX TTOBCEHEBHOM JKU3HU, TIPH PEUICHNUH 33124 U3 IPYTUX MIPEIMETOB.

KoanuecTBo 1yacoB: Bcero — 204, B Henero — 6 4acoB.

Conep:xanue (aaredpa u Ha4YaJIa MATEMATHYECKOI0 AHAJIHN3A):

IToBTOpPEHME

®opMUpOBaHUE NIPEICTABICHUM O LIEIOCTHOCTH U HEMPEPHIBHOCTH Kypca MaTteMaTuku 11 kmacca. OBnage-
HUC YMCHUEM O606H1€HI/I$I U CUCTEMAaTUu3aluu 3HAHUH ydamuxcsa 110 OCHOBHBIM TEMaM KypCa MAaTEMAaTHUKHU
11 knacca. Pa3BuTHe TOTHYE€CKOr0, MATEMAaTUYECKOTO MBIIIJICHHUS] U MHTYUIIUU, TBOPUECKUX CITOCOOHOCTEMN
B 00JIaCTH MaTeMAaTHKHU.

Crenenu u kopuu. CreneHHble PyHKIUN

v o 1 )
ITonsTie KOpHA N-OU CTCNICHU U3 ACUCTBUTCIIBHOI'O YMCIIA. (DYHKIII/II/I I}J' = 4/ X, UX CBOUCTBA U rpa(bmm.

CgoiicTBa KOpHs n-oii ctenenu. [Ipeodbpa3oBaHue BRIpaXKEHHI, colepKamx pagaukaibl. O0001meHne moxs-
TUS 0 Moka3zaTene ctenenu. CreneHHble GyHKINHU, UX CBOHCTBa U rpaduku. JuddepeHimpoBanne creneH-
HBIX (QYHKIUI.

IokazaTenbHas U JJorapupmuyeckas GyHKUHU
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ITokazarenbHast QpyHKIHS, ee cBoiicTBa U rpaduk. [TokasarenbHble ypaBHEHUs U HepaBeHCTBa. [loHsTHE JTO-
rapudma. Jlorapupmuueckas GyHkmus, ee cBoiicTBa u rpaduk. CpoiictBa norapudmos. Jlorapudmuaeckue
ypaBHEHHsI U HepaBeHCTBa. J{uddepenmpoBanne noka3aTenbHON 1 TorapuMudeckoil pyHKIuiA.
IlepBooOpa3Hasi U MHTErpa

[IepBooOpa3nast u HeompeneneHHbI uHTerpan. OnpeaesieHHbI WHTErpall, €ro BBIYMCICHUE U CBOWCTBA.
®opmyna Herorona—JleiiOHuia. Beraucnenue miomanaei miockux Guryp ¢ nmomomibio uHTerpana. [Ipume-
PBI IPUMEHEHHS MHTETpasia B (PU3HKE.

JJIeMeHThI MATEMATHYECKOMH CTATUCTHKH, KOMOMHATOPUKH ¥ TEOPUHU BEPOSITHOCTEH

Pemenue npocreimmx KOMOMHATOPHBIX 33J]a4 METOZIOM Iepedopa, a TaKKe C UCIOIb30BaHUEM H3BECTHBIX
dbopmyn, tpeyroiabuuka [lackans; Beraucienue koddduiuentoB 6maoma HeroToHa 1Mo dopmyne u ¢ uc-
10JIb30BaHUEM TpeyrosbHuKa [lackans;

Boruncnenne BepOSTHOCTH COOBITHII Ha OCHOBE TIOJCYETa YHMCIa UCXOAOB (MpocTeiiue Ciy-
Yau );UCI0JIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MPAKTUYECKOU NIEATETLHOCTH U MOBCEIHEBHOM
KU3HU I aHalIu3a peajbHbIX YMCIOBBIX JIAHHBIX, MPEACTABICHHBIX B BUJE AMArpaMM, IpaduKoB; IS
aHamM3a MHQOPMAIK CTATUCTUYECKOTO XapakTepa.

YpaBHeHusi M HepaBeHCTBA. CrcTeMbl yPABHEHM M HEPABEHCTB

PaBHOCWIIBHOCTE ypaBHEHHI. OOIIME METOIBI PEIICHUS YpaBHCHHH. YpaBHEHUS ¢ MOAysmu. Mppamwuo-
HaJbHbIE ypaBHeHHUs. [[oka3aTenbcTBO HepaBEHCTB. PellleHHe panuoOHaIbHBIX HEPABEHCTB C OJIHOM Iepe-
MeHHOU. HepaBeHncTBa ¢ monyisimu. MppannoHanbHble HEPaBEHCTBA. Y PABHEHUS U HEPABEHCTBA C JIBYMs
nepeMeHHbIMH. J{nogaHToBbl ypaBHeHus. CucTeMbl YpaBHEHM. YpaBHEHHUS M HEpaBEHCTBA C MapaMmeTrpa-
MHU.

HTorosoe noBropenue

YMeHue ucnosap30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUYECKON JIEATEIIbHOCTH JJIsl PEILICHuUs 3a-
Jlad pa3HOTO YpPOBHS CIOHOCTH Ha OCHOBE M3YyYEHHOI'O Marepuaiia. Y MEHHe HCIOJb30BaTh MPHOOpETEH-
HbIE 3HAHMSI U YMEHUS B IPAKTUUECKOM 1eATEIbHOCTH AJIs PELEHHUS 3a]]a4 Ha OCHOBE U3YUYEHHBIX (hopMyIl U
CBOMCTB uryp.

KoanuecTBo yacoB: Bcero — 136, B mememro — 4 gaca.

TemaTuueckoe mianuposanue 11 kiaace

Ne Tema ypoka KoanuecrBo
n/n 4acosB
BBoaHoe moBTOpEeHneE 6
1. | lloBropenue. TpuronoMmerpuyeckue GyHKIUN 1
2. IToBropenne. TpuroHoMeTpu4ecKue ypaBHEHUS 1
3. IToBTOopenue. TpuroHoMeTpuuecKue ypaBHEHUs 1
4, IToropenue. [TponsBoanas 1
S. IToBropenue. MccnenoBanue GyHKIMU C IOMOUIBIO TPOU3BOAHOM 1
6. Bxoonoii konmponw 1
Crenenu u kopHu. CreneHHbie PyHKIHH 23
7 [ToHsiTHEe KOPHS N-I CTeneHH U3 JecTBUTENIbHOrO ynciaa. OCHOBHBIEC OHSATHS 1
8. IToHsiTHE KOPHA N-U CTENEHU U3 IEUCTBUTENIBHOrO urcia. OnopHbIe 3a1a4u 1
0. [ToHsiTHE KOPHS N-I cTeneHu U3 JecTBUTeNbHOro yncia. OnopHbIe 3a/1aun 1
10. n . 1
OyHKIUYU Y = ‘\/E, UX CBOMCTBA U rpaduku
11. n . 1
OyHKIUYU Y = \/E, ux cBoiicTBa 1 rpaduku. OnopHble 3a1a4u
12. n . 1
OyHKIUYU Y = \/E, uX cBoicTBa U rpaduku. Pemenne 3agau
13. CBolicTBa KOpHs n-1i cTeneHd. OCHOBHBIE MOHATHUS 1
14, CBolicTBa KOpHsI n- i creneHd. OnopHble 3aaun 1
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15. CaoiicTBa KOpHS n-1i cTeneHu. Pemenue 3aga4 1
16. CBoiicTBa KOpHS #-1i CTETICHU. Perenne 3a1a4 1
17. [TpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAKEHHUH, COACPIKALINX PaHKAIIbI 1
18. [TpeoOpa3zoBaHre MPpPaMOHATIBHBIX BBIPAXKEHUM, COJEpKalUX paaukaibl. Onop- 1
HbIE 33/1a41
19. ITpeoOpa3zoBaHre MPpPaMOHAIBHBIX BBIPAXKEHUH, COJEpKalUX paaukaisl. Onop- 1
HbIE 33/1a41
20. ITpakTkym no reme «lIpeobpazoBanue uppanioHaIbHBIX BhIPAKEHUN» 1
21. [TpeoOpa3oBanue HMpPpaLMOHATIBHBIX BBIPAXKEHUH, coiepkalux pagukanbsl. Cu- 1
CTEeMaTU3alus 3HAaHUU
22. Konmponvnas paboma Ne 1 no meme «Cmenenu u kopuu» 1
23. AHanu3 u Koppekyus KORmpOoabHol padomul 1
24. O06001EHNE TTOHATHS O oKa3arelie crerieHu. OCHOBHBIE TOHITHS 1
25. O06o0mIeHne MoHATHSA 0 TIoKasarese cteneHu. OnopHbIe 3a1a4u 1
26. O060011eHIE TOHATHS O TIOKa3aTele creneHu. Penenue 3amaq 1
217. CreneHnble QYHKIMM, X CBOKCTBA U rpaduku 1
28. Crenennble QYHKIMH, NX CBOKWCTBA U Tpaduki. OnopHBIE 3a/1a4H 1
29. Crenennble QyHKIMHU, UX CBOMCTBA U rpaduku. Pemenne 3amgay 1
IlokazaTenbHas U Jorapupmuuyeckasi yHKUHH 38
30. [Toka3zarenpHas GyHKIHSA, €€ CBOWCTBA U rpaduK 1
31. [TokazarenbHast pyHK1Ms, ee cBoiicTBa U rpaduk. OnopHbIe 3a1a4u 1
32. [TokazarenpHas GyHKIHS, ee cBoiicTBa U rpaduk. Pemenue 3anau 1
33. [TokazarenbHast Qynkuus. Pemenue 3anau 1
34. [Toka3zarenpHbIe ypaBHEHUS U HepaBeHCTBA. OCHOBHBIC TIOHSATHS 1
35. IToka3arenbHble ypaBHEHHs U HepaBeHCTBA. ONOpHBIE 3a]1aun 1
36. IToka3arenbHble ypaBHEHMsI U HepaBeHCTBA. Pemenue 3a1au 1
37. [ToxazarenbHble ypaBHEHUS U HepaBeHCTBa. PemieHue 3amad. CucremaTusanus 1
3HAHUU
38. Konumponvnas paboma Ne 2 no meme «llokazamenvnasn pynkyusn 1
39. Ananu3 u Koppekyusa KOHmpoabHOU padombl 1
40. [Tonsitue norapudma 1
41. ITonsitue norapudpma. OnopHsle 3a1a4u 1
42. @ynukiwst y = 10gaX, ee cBoicTBa U rpaduk 1
43. Oyukims y = 10gaX, ee cBoiicTBa 1 rpaduk. ONOpHBIE 3a]1a91 1
44. @ynukiwst y = 10gaX, ee cBoiicTBa u rpaduk. Penienne 3amay 1
45, CaoiictBa norapupmMoB. OCHOBHBIE OHSATUS 1
46. Cgoiictpa norapu@moB. OnopHele 3aa4u 1
47. CaoiicTBa sorapudmoB. Pemenue 3amay 1
48. CgoiictBa norapudmos. Pemenune 3agau. [Ipaktukym 1
49. Jlorapugmuueckue ypaBHEHHUsI 1
50. Jlorapudmuueckue ypaBHeHus. OnopHsle 3a1a4un 1
51, Jlorapugmuueckue ypaBHenus. [Ipaktukym 1
52, Jlorapudmuueckue ypaBaenus. CucremaTu3anus 3HaHUN 1
53. 3ananus u3 6anka EI'D no Teme «Jlorapupmuueckue ypaBHEHUS 1
54, Konumponvnas paboma Ne 3 no meme «Jlocapugpmuueckas gpynkuyun» 1
55. AHnanu3 u Koppekyus KOHmpoJIbHOU padomul 1
56. Jlorapugmuueckue HepaBeHCTBa. OCHOBHBIE TOHSATHUS 1
o7. Jlorapudmuueckue HepaBeHcTBa. OnOpHBIE 3a/1a41 1
58. Jlorapugmuueckue HepaBeHcTBa. Perenue 3a1a4 1
59. Jlorapudmuueckue HepaBeHcTBa. [IpakTukym
60. Ilonyzo0006aa konmpoavnas paboma 1
61. [Tepexoa K HOBOMY OCHOBaHHMIO Jorapugma 1
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62. [lepexox K HOBOMY OCHOBAaHHMIO JOrapugpma 1
63. JuddepennmpoBanne mokazaTeabHON 1 JJorapudMudeckoit GyHKIUH 1
64. JuddepenumpoBanue nokazaTelbHON U Torapudmuueckoit pyHkiuii. OnopHsie 1
3aJaun
65. HuddepennrpoBanne nokazarenpbHOW U jgorapupmuyueckor Gpyakmuii. Cucrema- 1
TU3aLMs 3HAHUU
66. Koumponvnaa paooma Ne 4 no meme «/lozapughmuueckue ypasnenus u nepa- 1
6eHCmeay
67. AHanuz u Koppekyus KOHmMpoJabHOU padomoul 1
IlepBooOpa3Hasi U HHTerpaJ 9
68. ITepBooOpaznasi. OCHOBHBIC TTOHSATHS 1
69. [TepBoobOpazHas. OnopHbIe 3a1a4n 1
70. [TepBooOpazHas. Pemenne 3anau 1
71. Onpenenéunpiii naTErpai. OCHOBHBIC MOHITHS 1
72. OnpenenéHubiil uHTErpai. OnopHsle 3aa4u 1
73. OnpenenéHuplii nHTErpai. Pemenue 3amay 1
74. Onpenenéunpiii uaTerpain. Cucremarusanvs 3HaHUN 1
75. Koumponvnasn paooma Ne5 no meme «Ilepeooodpaznan u unmezpany 1
76. Ananu3 u Koppekyus KOHmMpoibHOU padomaul
DJIeMEHTHI MAaTEMATHYECKO# CTATHCTHKH, KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEH 11
77. Craructudeckas 00padboTka JaHHbIX. OCHOBHBIC ITOHITHS 1
78. Craructudeckas o0paboTKa TaHHBIX. Perenue 3agay 1
79. IIpocreiiimume BeposTHOCTHBIE 3a7jaun. ONOpHBIE 33aa41 1
80. [Ipocreiimme BeposiTHOCTHBIE 3a1aun. CHcTeMaTH3ays 3HAaHUH 1
81. Coueranus u pasmenieHusi. OnopHseie 3a1a4u 1
82. Coueranus 1 pasmenieHus. Pemenue 3anay 1
83. ®dopmyna bmHOMa HproToHa 1
84. ®dopmyna 6unoma HproToHna 1
85. CrnyuaiiHble COOBITHS U UX BEPOSITHOCTH 1
86. Canyyaiinbple cOOBITHS M UX BeposiTHOCTH. CHcTemMaTu3anus 3HaHuH 1
87. Konmponvnaa paboma Ne 6 no meme «Inemennvl mamemamuyeckoil cmamu- 1
CMUKU, KOMOUHAMOPUKYU U MEOPUU 8EPOAMHOCH Ell)
YpaBHeHnusi u HepaBeHcTBa. CHCTeMBbI YPABHEHHUI M HEPABEHCTB 26
88. PaBHOCHIBHOCTD ypaBHeHHH. OCHOBHBIE TIOHSTHSI 1
89. PaBHOCWIIBHOCTB ypaBHEHHH. OCHOBHBIE IOHSTHS 1
90. OO01re MeTO bl pelIeHUs] YpaBHEHUH 1
91. OO0111e MeTOIbl pelIeHus! YpaBHEHU N 1
92. OO61ue MeTopl penieHus: ypaBHeHui. OnopHbIe 3a7a4n 1
93. OO6mue MeTosl penieHus: ypaBHeHui. OnopHbIe 3a7a9n 1
94. OO6mmue MeToIbl pelnieHus: ypaBHeHui. Pemenue 3agau 1
95. Pemenune ypaBaenmii. [Ipaktukym 1
96. Pemienne ypaBuenuit. Cucremaruszanus 3HaHUN
97. Pemenne HepaBEHCTB ¢ OHOW ITEPEMEHHOMN 1
98. Pemenne HepaBeHCTB ¢ 0AHON niepeMeHHoM. ONOpHEIE 3a1a4u 1
99. Pemnienrie HepaBeHCTB ¢ OJTHOM nepeMeHHOU. Perenne 3amaq 1
100. | Hepasenctsa. [IpakTukym 1
101. Pemienne HepaBeHCTB ¢ 0J1HOM nepeMeHHor. CucTemMaTh3alus 3HaHu| 1
102. | YpaBHEeHHS U HEPABEHCTBA C ABYMS IEPEMEHHBIMH 1
103. | Cucremsl ypaBHeHHH. OCHOBHBIE OHITHS 1
104. | Cucremsl ypaBHeHni. OmIOpHBIC 33291 1
105. Cucrembl ypaBHeHUH. Pemenue 3anau 1
106. | Cucremsl ypaBHeHH. [IpakTuKyM 1
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107. | YpaBHeHus u HepaBeHCTBaA. 3aganus 6anka EI'D
108. | Cuctemsbl ypaBHeHuid. CrucTemMaTu3anus 3HaHUH 1
109. | YpaBHeHHUs U HEPABEHCTBA C TapaMeTpaMH 1
110. | YpaBHeHHs U HEpaBEHCTBA ¢ apaMeTpamMu. ONopHbIE 3a1a4H 1
111. | YpaBHeHus u HepaBeHCTBa ¢ nmapamerpamu. CucremMaru3anus 3HaHUN 1
112. | Koumponvnaa paooma Ne 7 no meme «Ypasnenusn u nepasencmea. Cucmemut 1
YPAGHEHUIL U HEPAGEHCHIE)
113. | Ananu3z u Koppekyus KOHmMpPoOALHOU padomol 1
HTorosoe noBropeHue 23
114. | IloBropenue: IlpeobpazoBaHue TPUTOHOMETPUYECKUX BBIPAXKEHUN 1
115. | IloBTopeHnue: Pemnienrne TpUroHOMETPUYECKUX YPABHEHUM 1
116. | IloBropenwue: Penmenne TpUroHOMETpUYECKUX YpaBHEHUT 1
117. | IloBropenue: Pemenue TpuroHoMeTpuYeCcKiX ypaBHeHUd. 3aganus 6anka EI'D 1
118. | [loBropenwue. Pemenne TpUTrOHOMETPUICCKUX HEPABCHCTB 1
119. | [losropenwue: [IponsBoanHas u e€ MPUIOKEHUS 1
120. | IToBropenwue: [IpousBoanas u e€ npunoxxeHus. 3aganus 6anka EI'D 2
121. | [loBTopenue: Pemenne noka3aTelbHBIX YpaBHEHUN 1
122. ] IloBropenue. Pemenne noka3areabHbIX HEPABEHCTB 1
123. | [loBTopenue: Pemienue nmokasaTenbHbIX U YpaBHEHUN, HEPABEHCTB. 3aaHus OaH- 2
ka EI'D
124. | lloBTopenue: Pemenue norapupMuyeckux v ypaBHEHUH, HEPAaBEHCTB 2
125. | IloBropenue: Pemenue norapudMuyecknx W ypaBHEHHH, HEpaBEHCTB. 3aJaHUS 2
Oanka EI'D
126. | IloBropenue: 3a1aun Ha JBIKEHUE 1
127. | IloBropeHue. 3a1ayl Ha COBMECTHYIO paboTy 1
128. IToBTOpeHue. 3a1aun Ha MPOLICHTHI 1
129. | IloBropenue: Pemenue 3amau orkpeiroro 6anka EI'D 1
130. | I[loBropenue: Pemenue 3agau oTkpsiToro 6anka EI'D 1
131. | HIpomerscymounan ammecmayus 1
132. | Hoemopenue. Monumopunz EI'9 1

Conep:xanue (reomeTpusi):

IToBTOpEHue.

YMeHue ncnosabp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKON JEeSITeIbHOCTH JUISl pellieHus 3a-
Jad Pa3HOTO YPOBHS CIOXHOCTH Ha OCHOBE M3YyYEHHOTO MaTepuana. Y MEHHE WCIOJIh30BaTh MPHOOpETeH-
HbI€ 3HAHUS U YMEHUS B MPAKTUUYECKOM NeATENLHOCTH JUIsl peIlIeH s 3a/1a4 Ha OCHOBE M3YyUEHHBIX (hopMyn 1
CBOMCTB uryp.

KoopanHaThl  BeKTOPBI B IPOCTPAHCTBeE.

JlekapTOBBI KOOPIUHATHI B MpOCTpaHCcTBE. BekTophbl B mpocTtpaHcTBe. CIOKEHHE W BHIYUTAHHE BEKTOPOB.
YMHOKEHHEe BeKTopa Ha yucio. I'omoterns. CkanspHoe mpou3BeieHHe BEKTOpoB. [ eomeTprueckoe MecTo
TOUYEK TMPOCTPAHCTBA. Y PaBHEHHUE MJIOCKOCTH.

Tesna Bpamenus

Hunuuap. Humuaap u npusma. Konyce. Y ceuennsiit konyc. [llap u chepa. YpaBuenne cepsl. MHOTOTpaH-
HUKH, BIUCAHHBIE B cepy. MHOTOrpaHHUKH, OIIMCAaHHBIE OKOJIO Chephl.

Oo0bembl Tea. [lnomans cepsol

[Tonsatue 06 o6bveme Tena. OTHOLIEHHE 00BEMOB MOA00HBIX Tel. PopMybl 00beMa Kyba, MPSIMOYTOJILHOTO
napauieNienure s, pu3Mbl, DTIHHApa. DopMysTsl 00beMa MHpaMHIbl U KOHYca. DOopMyITBI TUTOIIAIH TT0-
BEPXHOCTEH HMIMHIpa 1 KoHyca. Popmysbl o0beMa mapa U ImIomaam cepsl.

O0o01maruiee noBTOPEHNE

20



[Tnockue MHOTOYTOJIBHUKH: OCHOBHBIE CBOMCTBA (hUryp, momanb. OKpyKHOCTh U ee 31eMeHThl. [logqoGHbIe
TPEyroJIbHUKA. MHOTOTpaHHUKH: TUIOIIAAA TTOBEPXHOCTEH, 00beMbl Tell. BekTopsl B mpocTpaHcTBe. [lei-
CcTBUS HaJ BekTopamu. CKalsipHOE NpOU3BEJAeHUE BEeKTOpoB. Merton koopaunHat. Llunmmunnap, xonyc, map,
IJIOIIAIN UX TIOBEPXHOCTEH 1 00BheM. 3amaun EI'D.

Koan4yecTBo 4acoB: Bcero — 68, B Hemenmo — 2 yaca.

TemaTudeckoe IIAHUPOBAaHUE

Tema ypoxka

KoaunuecTBo
4acoB

IloBTOpenue kypca 10 ki1acca

HOBTOpeHI/Ie. HapaJ'IJ'IeJ'IBHOCTB U NEPHCHAUKYIIAPHOCTD IIPAMBIX 1 IIOCKOCTEH B

IIPOCTPAHCTBE

no

[ToBTopenue. [Ipu3ma, mapayenenumnes,.

w

IToBTopenue. [Inpamua.

Bxoonoii konmpoo

A

Paszngea 1.
KoopauHaThl 1 BeKTOPHI B MPOCTPAHCTBE

[EEN
(S}

I[eKapTOBBI KOOPAWHATBI TOYKH B IIPOCTPAHCTBEC

JlexapToBbl KOOPIMHATHI TOUKH B NpocTpaHcTBe. ONOpHBIE 3a1a4l

BekTopsl B mpocTpaHCcTBe

BexTops! B mpocTpancTBe. Perienue 3agau

Cno’KeHHE U BRIUNTAaHHUE BCKTOPOB

CrnokeHne U BEIYUTaHHUE BCKTOPOB. Pemenue OITIOPHBIX 3a1a4

Cno’KeHHE U BEIUMTAaHHE BCKTOPOB. KiroueBrie 3aga4dn

YMHOXEHHUE BCKTOpA HAa YHCJIO. T'omoteTus

YMHOKEeHHE BeKTopa Ha uncio. 'omorerus. OnopHble 3aJauu.

CKaﬂﬂpHOG IMPONU3BCACHUC BEKTOPOB. OCHOBHBIC TTOHATHS

CKaJ'ISIpHOC IMPOU3BCACHUC BECKTOPOB. OHOpHBIe 3aJadn

CkaysipHoe nmpou3BeieHre BeKTopoB. KirtoueBble 3a1aun

FCOMeTpI/ILIeCKOG MCCTO TOUYCK IPOCTPAHCTBA.

YpaBHenue niaockoctu. Cuctemarusanus 3HaHHil.

Konmponvnaa paooma Ne 1 no meme «Koopounamul u éekmoput 6 npocmpan-

cmee))

RlRrRrRrRrRrRPRRPR R R R R R~

Pa3pen?.
Tena Bpalenus

[HEN
(e}

20.

[TousTue MUJIIMHApPA.

21,

[Tnomane MOBEPXHOCTH ITUIHHIPA

22,

KoMOuHanmu nuiuHapa u Npu3MBbl.

23.

IToHsiTHE KOHYCA

24,

I1nomaae NOBEpXHOCTH KOHYyCa

25.

Y ceueHHBI KOHYC

26.

KombOuHanmu konyca u nupaMu/isl

27,

Cdepa u map. YpaBHeHue chepsl

28.

Cdepa n map. Ypasaenue chepsl. Pemenne 3agau

29.

B3aumHoe pacrnionoxeHne cepbl U II0CKOCTH

30.

Ilonyzo0006aa konmpoavuas paboma

31.

MHororpaHHuKH, BMcaHHbIe B cepy. O61IKe NOHITHS

32.

MHororpaHHMKH, BOIUCaHHbIE B chepy. OnopHbIe 3a/1aun

33.

MHuororpanHuky, BnucanHble B chepy. KintoueBsie 3a1aun
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34.

MHOrorpaHHHKH, ONMCAHHBIE 0KOJIO chepbl. O0IIMe MOHATHS

35.

MHoOTrOorpaHHUKH, OMMCaHHBIE 0KOJI0 chephl. Pemenne 3aqau

36.

Pemenune 3ala4 Ha pa3JINYHBIC KOM6I/IHaHI/II/I MHOT'OT'PAaHHUKOB U TCJI BPpAILICHU. Cu-
cTeMaTu3anus 3HAHHI

37.

Koumponvnasa paooma Ne 2 no meme «Tena epawjenus»

G

Paznea 3
O0bembl Ted. [limomans chepnbl

[EEN
©

38.

[Tonsitue o6bema. O6bEM PU3MBI.

39.

(DOpMy.]'IBI JJIs1 BBIYMCIICHUA obbeMa ITPU3MBI. OHOpHHe 3aJa4u.

40.

O6bem npu3Mebl. Penienne KiIr04eBbIX 3a/1a4.

41.

O6bemM nupamuibl. PopMyIibl BHIYUCIECHUS 00beMa.

42.

O06bem nupamuabl. ONOPHBIC 3a/1a4H.

43.

O0beM yceueHHOM nupamuibl. PereHre onopHeIX 3aau.

44,

O0BeM yceueHHON upamMubl. Penenne KIo4eBsIx 3a1ad.

45.

Konmponvnas pavomor Ne3 no meme «O6vem npuzmovl u nupamuovl)

46.

O06bEMbI Ten BpaieHusi. OCHOBHBIE MOHATHUS U POPMYIIBL.

47.

O06beM KoHyca. PerieHne onopHeIx 3aaa4

48.

O0nem konyca. Penienne Kiro4eBbIX 3a1a4

49.

O0BeM YCCYCHHOI'O KOHYCA. Pemenue OITOPHBIX 3a1a4

50.

O0BeM yceueHHOro KoHyca. Penienne Kiro4ueBbIX 3a1a4

51,

O0BeM IuIMHApA U apa. Pemenne onopHbIX 3a1a4

52.

O0nem uIMHApa U mapa. Penenue kitoueBbIX 3a1au

53.

[Tnomane chepsl. OCHOBHBIE MOHATHUS U HOPMYIIBI

54.

Pemenue 3amaq no teme «llimomanp chepbi»

55.

Pemmenne 3agau. CucreMarusanus 3HAHWI

56.

Konmponvnasa paboma Ne 4 no meme «Qovemvt men. Ilnowaos cghepory
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57,

[ToBTopenue. [Tnockue Muoroyronsuuku. OcHOBHBIE cBoiicTBa (uryp. [lnomass.

58.

IToBTOopenue. OKPYKHOCTB.

59.

IToBropenue. I1ojoGHBIE TPEYTOIBHUKH.

60.

ITosropenne. Muororpanuuku. [limonmanm noBepxHocTen

61.

IToBTOpenue. Muororpanuuku. O0beMbl

62.

HOBTOpCHI/IC. BCKTOpLI B IIPOCTPAaHCTBC. I[eﬁCTBI/IH HaJ BEKTOpaMHu. CKaHSIpHOC Ipo-
HN3BCJACHUC BCKTOPOB

S

63.

HOBTOpCHI/IC. I_II/IJ'II/IHI[p, KOHYC, 1Iap, rjiomaan ux HOBGpXHOCTGI’I

64.

[TosTopenue. [{ununap, KoHyc, map, X 00beMbl

65.

[ToBTOpenue. Pemenne 3ananuit 6anka EI'D

66.

Ilpomesxcymounan ammecmayusn
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