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1. IACHIOPT ITPOTI'PAMMBbBI YYEFHOM JUCITUILJINHBI
MareMaTHnka

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaMMbI

[Iporpamma  y4eOHOW  AMCIHMUIUIMHBI ~ SIBISIETCSA  YacThblO  OCHOBHOM
npodeccruonanbHOl 00pa3oBaTeabHON MporpaMMbl B cooTBeTcTBUU ¢ DI'OC mo
cnenuansHocTu CIIO 46.02.01 [lokymeHTaioHHOe oOecrieueHrne YIpaBieHUus U
apXMBOBEJICHHUE.

[Iporpamma y4yeOHOM JUCHUIUIMHBI MOXKET OBITh MCIOJB30BaHA IS
pealin3aluu CpeIHero o0ero oopa3oBaHusl.

1.2. MecTo MCHMIUVIMHBI B CTPYKType OCHOBHOW mpodeccHoHAIBLHOM
o0pa3oBaTeIbHOM MPOrpaMMbI:

YyeOnass muctumimHa «MareMaTtrukay SBISAETCS YYEOHBIM TMPEIMETOM
oOs3aTeNibHONM TIpenMeTHOM oOnactu «Marematuka u uHpopmatukay OI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

B mpodeccnoHaNbHBIX 00pa30BaTEIbHBIX OPTaHU3AUAX, PEATU3YIOIINX
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHHMS B IIpejaesiax
ocBoerust OIIOITI CIIO na 6a3ze ocHOBHOro oOmIero oOpa3oBaHus YydeOHas
aucuuiuinHa «MaTteMaTuka» uzydaercs B 00111e00pa3oBaTeIbHOM IIUKIIE Y4eOHOTO
maHa OIIOIT CITO na 6a3e OCHOBHOTO OONIEro OOpa3oBaHUSI C IMOJyYCHUEM
cpeanero oomiero obpazosanus (IITIKPC, IITICC3).

B yueOnpix mnanax [ITIKPC, IIIICC3 yueOHas auciurinHa «MaTemaTrukay
BXOAUT B COCTaB oOOmMMX 0O0IIe00pa30oBaTEIbHBIX YYEOHBIX JUCHUILUINH,
dbopMupyeMBbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX obsacteit ®I'OC cpennero odiero
obpazoBanus, a1 npodeccuit  CIIO wmm  cnenmansHOocTedt — CIIO
COOTBETCTBYIOIIETO MPodus MPodhecCHOHATFHOTO 00pa30BaHU.

1.3. lleam m 3aga4u TUCHUIJIMHBI — TPeOOBaHUsI K Pe3yJabTaTaM OCBOEHUSI
AMCUMIIJIMHBI:
Conepxxanue nporpammbl «MaTeMaTtnka» HamnpaBlIeHO HA JOCTHUIKEHUE

CHEAYIOIINX LIENEH:

— obecnieueHre cPOPMUPOBAHHOCTU MPEACTABICHUM O COLMANBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMAaTUKHU;

— obecnieueHre C(HOPMUPOBAHHOCTU JIOTUYECKOTO, AJTOPUTMUYECKOTO M Mare-
MaTHUYECKOTO MBIIIIEHUS;

— o0OecrnieueHre cHOPMUPOBAHHOCTH YMEHHUM MPUMEHSATH MOJYYCHHBIE 3HAHUS TIPU
PELLIEHUH Pa3InYHbIX 3a1a4;

— obecnieueHre chOPMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHUKe KaK 4acTH 00-
1ICYETIOBEUECKOW KYJIbTYPhl, YHUBEPCAIBbHOM SI3BIKE HAYKH, ITO3BOJSIOLIEM
OIMCBIBATh U U3Y4YaTh PEAIBHBIC IIPOLECCHI U ABJICHUA.

OcBoeHMe  cojaepKaHMs ~ y4eOHOW  JUCHMIUIMHBI  «MaTeMaTuka
o0ecrneunBaeT JOCTHHKEHHUE CTYICHTaMH CIEAYIOLUIUX Pe3yabmamos:
STUYHOCMHBbIX:

— chOpMUPOBAHHOCTD MPEJICTABICHUN O MaTeMaTUKE KaK YHHUBEPCAIBHOM SI3bIKE
HAYKH, CPEJACTBE MOAEIIUPOBAHUS SIBJIICHUN U ITPOLIECCOB, UAEIX U METOHAX Ma-
TEMATUKHU;



NOHMMAaHHE 3HAYUMOCTH MaTEeMaTHKU JJI HAay4YHO-TEXHHYECKOIro Iporpecca,
c(OpMUPOBAHHOCTH OTHOIIEHUSI K MATEMAaTUKE KaK K YaCTH OOIIEYEI0OBEYECKOM
KyJbTYpbl Y€pe3 3HAKOMCTBO C MCTOpHUEN PAa3BUTHUS MATEMAaTHUKH, SBOJIOIHEH
MaTEeMaTUYECKUX UCH;
pa3BUTHE JIOTMYECKOTO  MBINIJICHUSI, MPOCTPAHCTBEHHOTO BOOOpa)KeHUs,
ATOPUTMUYECKON  KYJIbTYpBl, KPUTHYHOCTH  MBIIUICHHWS Ha  ypPOBHE,
HeoOxomuMoM s Oyaymield  mpod)eCCHOHANBHOW — NESATEbHOCTH,  JUIS
MPOJIOJKEHUS 00pa30BaHus U caMOOOpa30BaHUS;
OBJIaJICHWE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHMSIMHU, HEOOXOJUMBIMU B TIO-
BCEJIHEBHOM JKU3HU, JUIsI OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCIUIUINH
U JUCUUIUIMH TMPO(ecCHOHANBHOTO IHKIA, AN TMOJydyeHHs oOpa3oBaHHs B
00JacTsIX, He TPEOYIOMUX YIITyOJIeHHOW MaTeMaTHIECKOU MOATOTOBKY;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMUIO,
Ha MPOTSDKEHUM BCEH JKM3HM; CO3HATENbHOE OTHOILIEHUE K HENpPEpPhIBHOMY
00pa3oBaHUI0 KaK YCIOBUIO yCHEHIHON MpodeCCHOHAIBHOW M 00IIECTBEHHON
TeSITEIbHOCTH;
TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIBHONW TBOPUECKOH M OTBETCTBEHHOM
NeSTEIbHOCTH;
TOTOBHOCTh K KOJIJICKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;
OTHOILIEHUE K MPOPECCHOHATBHON JESATENILHOCTH KaK BO3MOXHOCTU y4acTHs B
pELICHUN JIMYHBIX, OOILECTBEHHBIX, TI'OCYJapCTBEHHBIX, OOIEHAIIMOHAIbHBIX
npo0JieM;

Memanpedmemelx:
YMEHHE CaMOCTOSITEILHO OMPENEISITh eI ACSITEIbHOCTH U COCTABIISITH TIJIaHbI
NESTEIbHOCTH,  CaMOCTOSITENIbHO ~ OCYIIECTBIISITh,  KOHTPOJIMPOBaTh U
KOPPEKTHUPOBATh JEITEIbHOCTD; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHKEHHS] TIOCTABJIECHHBIX LEled M peaju3alud IUIAHOB JIEATENIbHOCTH;
BBIOHMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;
YMEHHE NMPOyKTUBHO 00IATHCSA U B3aMMOJEHCTBOBATH B MTPOLIECCE COBMECTHOI
NESATEeTbHOCTH, YYUTHIBATh TO3MIIMU JPYTUX YYACTHUKOB JIEATEIHLHOCTH,
s dexTuBHO pazpemarbh KOHPIUKTHI;
BJIaJICHE HaBBIKAMH IMO3HABATEIHHON, Y4eOHO-MCCIEAOBATEIHCKON U TPOEKT-
HOW NIeATEIHHOCTH, HaBBIKAMH pa3pelieHus] MpoodiieM; COCOOHOCTh U TOTOB-
HOCTb K CAMOCTOSTEIbHOMY TOHUCKY METOJOB pPELICHMs] MPAKTUYECKUX 3a/ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;
TOTOBHOCTh U  CHOCOOHOCTH K  CaMOCTOSITENIbBHOM  MH(OpPMalMOHHO-
MO3HABATEIIbHON  NIeATEIBHOCTH, BKJIIOYAas YMEHHE OpPHEHTHPOBATHCS B
pa3sIMYHBIX ~ MCTOYHWKAX  WHGOpMAallMK, KPUTHYECKH  OICHUBaTh U
WHTEPIPETUPOBATH MHGOPMAIIHIO, TIOTyYaeMYI0 U3 Pa3IMYHBIX UCTOYHUKOB;
BJIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO H3JIaraTh
CBOIO TOUKY 3pEHUS, NCTIOIh30BaTh a/ICKBATHBIE SI3bIKOBBIC CPEICTBA;
BJIQJICHNE  HaBbIKAaMW  [O3HABATENbHONW  pedieKCMH  KaK  OCO3HAHHS
COBEpIIIAEMBIX JEUCTBUH W MBICIUTEIBHBIX TPOIECCOB, HUX PE3YyJIbTaTOB H



OCHOBAHUM, TPAHMI] CBOETO 3HAHUSA U HE3HAHMWs, HOBBIX MO3HABATENIBHBIX 3a/1a4
Y CPEACTB JUISl UX JOCTHKECHUS;

— LEJEYCTPEMJIEHHOCTh B MOUCKAaX U NPUHATUU PELICHUM, COOOPa3UTENbHOCTh U
UHTYULUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX IPEACTABIEHUI; CIOCOOHOCTb
BOCIIPUHUMATh KpacoTy U TApMOHUIO MUPA;

npedmemHsbix:

— c(opMHpPOBAaHHOCTh TMPEACTABICHUI O MaTeMaTHKE KakK YacTh MHPOBOU
KyJIbTypbl U MECT€ MaTeMaTHMKH B COBPEMEHHOW IMBWJIM3AINH, CHOC00ax
OIMCaHUs SBJICHUN PEaJbHOIO0 MUPA HA MATEMAaTUYECKOM A3bIKE;

— c(OpMHpPOBAHHOCTh MPEACTABICHUNM O MAaTEMaTUYECKUX IOHATUAX Kak
BAKHEHUIINX MATEMaTUYECKUX MOJEIAX, IO3BOJAIONIUX ONKCHIBATHL U HU3Yy4yaTh
pa3HbIe MPOLECCHl U SBJICHMS; NOHUMAaHHE BO3MOXHOCTHM AKCMOMATHYECKOTO
ITIOCTPOCHUS MAaTEMAaTUYECKUX TEOPUH;

— BJAJCHUE METOJAaMM JIOKA3aTeJIbCTB U AJITOPUTMOB DPEIICHUSA, YMEHHUE HX
IIPUMEHSTH, IPOBOIUTH 10KA3ATEIIbHBIE PACCYKIACHU B X0 PELICHUS 3a/aY;

— BJAQJACHUE  CTAHJAPTHBIMHA  IIPUEMAMH  PEUICHUS  pPAMOHAIBHBIX U
UPpAllMOHANBHBIX,  IMOKAa3aTEJIbHBIX,  CTEIEHHBIX,  TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IIPOTpaMM, B TOM YHUCJIE I MOUCKA ITyTH PELICHUS U WUIIOCTPALUMU PELICHUs
YPaBHEHUI U HEPABEHCTB;

— c(OopMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MATEMaTHYECKOTO
aHajuu3a W UX CBOWMCTBAx, BJIAJCHUE YMEHUEM XapaKTEPU30BaTh MOBEICHUE
(GYHKIUI, HCHOJb30BAaHUE IOJYYEHHBIX 3HAHUW JUIsl ONMCAaHUSA M aHalu3a
pEaNbHBIX 3aBUCUMOCTEN;

— BJAQJCHUE OCHOBHBIMM TIOHATHUSAMH O IUIOCKMUX M  MPOCTPAHCTBEHHBIX
reOMEeTpUYEeCKUx (Urypax, HMX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH
YMEHHMsI paclio3HaBaTh reoMeTpudeckue (GUrypel Ha yeprexax, MOJAEISAX U B
pealbHOM MHpE; IPUMEHEHUE U3YUYEHHBIX CBOWCTB TeoMeTpudecKux (uryp u
bopMyn s pemieHus TeOMETPUYECKMX 3aJad M 33Jad ¢ MpPaKTUYECKUM
COZIEp/KAaHHEM;

— (opMHpPOBAaHHOCTh TPEJCTABICHUNH O TMpoLeccaX MU SBJICHUSIX, HMEIOIINUX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM
MHpE, OCHOBHBIX MOHATHUSAX DJEMEHTAPHOW TEOPUHM BEPOSATHOCTEH; YMEHUU
HaXOJUTh W OIIEHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHMI B IPOCTEUIINX
[IPAKTUYECKUX CUTYalLUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIIyYalHbIX BEJIINYUH;

— BJIAZICHUE HABBIKAMHU HCIIOJIB30BAHMS IOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIpU
peLIeHnH 3a1a4.

B pesynpraTe OCBOEHUs OUCUMIUIMHBI «Maremaruka: aiareOpa W Havana

MaTEeMaTHYECKOT0 aHaJIn3a; FEOMETPHs 00yUalOIIUNCS TOIKEH 3HAMb:

— 3HAYCHHME MATEMATHUYECKON HAyKH JUIA PELICHMs 33/1a4, BO3HUKAIOLIUX B TEOPUU
U IIPaKTHKE; WIHAPOTY U B TO K€ BpPEMs OIPAaHUYEHHOCTb IPUMEHEHUS
MaTeMaTHYECKUX METOAO0B K aHAJIN3Y U UCCIIEIOBAHUIO ITPOLIECCOB U SIBJICHUH B
MIPUPOJIC U OOIIECTBE;

— 3HAYCHHME IPAKTUKA W BONPOCOB, BO3HUKAIOIIMX B CAMOM MAaTeMaTUKE [
dbopMUpOBaHHS W pa3BUTHSA MaTEMaTHUYECKOM HAyKH; HCTOPHUIO Pa3BUTHS
MOHATHSL YHCIIA, CO3JaHUS MAaTeMaTUYECKOrO0 AaHalIn3a, BO3HUKHOBEHUS H
pa3BUTHS TEOMETPUH;



— YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEMAaTHUUYECKUX PACCYKICHHUM, UX
NPUMEHUMOCTh  BO  BCEX  0O0JacTAX  YEJIOBEYECKOM  JEATENIbHOCTH;
BEPOSTHOCTHBIN XapakTep Pa3IMUHbIX MPOIECCOB OKPYKAIOIIETO MUPA;

NOJKEH YMemb:

— BBINOJHATh apuPMETHUYECKUE ACHCTBUS HAJ YHUCIAMHU, COYeTas YCTHBIE U
MUCEMCHHBIC TIPUEMBI, HAXOAWTh NPUOIMKCHHBIC 3HAYCHHS BEIUYUH U
MOTPEIIHOCTA BBIYUCICHUN (aOCOMIOTHAsT M OTHOCUTEIbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKECHUS;

— HAaXOJWTh 3HAYEHUS KOPHSA, CTENEeHH, Jiorapudma, TPUTOHOMETPUUECKUX
BBIDOKEHUI HA OCHOBE OIpPEACIICHUs, HCIOJb3ysl TMpPU HEOOXOJUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA; BBINOJHITL MPEOOPa30BaHUSI  BBIPAKECHMUIA,
OpUMEHSsT (OpPMYJBI, CBSI3aHHBIE CO CBOMCTBAMH CTENEHEH, JorapupMos,
TPUTOHOMETPUUECKUX (PYHKIMI; peliaTth paluoHaIbHbIE, IIOKa3aTelbHEBIE,
gorapu@mMuyeckue, TPUTOHOMETPUYECKUE  ypaBHEHMS, CBOJAIIMECS K
JIMHEWHBIM U KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

— BBIYUCJIATH B MPOCTEUIIMX CIIy4asX IUIOHMAAM U OOBEMBI C HCHOJIb30BAaHHUEM
OMPEICTICHHOT0 UHTETPaa;

— HaXOJHTh MPOU3BOJIHBIC JIEMEHTAPHBIX (PYHKIINI; UCIOIB30BATH TPOU3BOIHYIO
JUI. U3Yy4EeHUsT CBOMCTB (YHKIIUH UM TOCTPOCHHS TpadUKOB; MNPUMEHSTH
MPOU3BOJIHYIO [IJIsi TIPOBEJCHUS MPUOIMKEHHBIX BBIUMCICHUM, peliaTh 3a/iauu
NPUKJIAAHOTO XapakTepa Ha HAXOXKICHUE HAUOOJBIIEr0 W HAWMEHBIIETO
3HAUYCHUS;

— peliath NpocTeuIre KOMOMHATOPHBIE 3aJjadyd METOJIOM Iepedopa, a Takke C
WCIIOJb30BaHUEM HW3BECTHBIX (OPMYJ; BBIYUCIATH B MPOCTEUIIMX CIydasx
BEPOSITHOCTH COOBITHUM HA OCHOBE IMOJICYETA YHCIIa UCXO/IOB;

— pacrno3HaBaTh Ha YepTekKaxX U MOJEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHl C UX OMUCAHUSMHU, W300pPaKCHUSIMU; aHAIU3UPOBATH B
MPOCTEHIIINX CIIydasiX B3aMMHOE PaCMOJIOKEHUE OOBEKTOB B MPOCTPAHCTBE;
n300pakaTb OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbI€ TEJa; BBINOJIHATh YEPTEIKU
0 YCJIOBUSAM  3a/Ja4y; pemarh IUIAHUMETPUYECKHE W MOPOCTEUIlHe
CTEPEOMETPUUECKHUE 33/1aUld HAa HAXOXKIAECHUE F'€OMETPUUYECKUX BEJIUYUH (JJIVH,
YTJIOB, ILJIOIIA/ieH, 00BEMOB).

1.4. PexomeHayeMoOe KOJHYECTBO YacOB HAa OCBOeHHMEe IPOrPaMMBbI
TUCHUTITHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyudatomierocsi — 360 yacos,
B TOM YHCJIC:
v’ 00s13aTeNbHOM ayAMTOPHON HAarpy3ku obydaromerocs — 234 yaca;
v’ caMOCTOSTENLHOM paboThl 00y4aronierocst — 98 yacos;
v/ KOHCYJIbTaIMii — 28 4acoB.



2. CTPYKTYPA U ITIPUMEPHOE COAEPKAHUE

YYEBHOM JUCHUATIIMHBI

2.1. O0bem yueOHOI TUCHUIJINHBI M BUABI Y4eOHOH padoThI

Bun yueO6Hoii padoThl

Oovem uacos

MaxkcumasnbHasi yueOHAasi HATpy3Ka (Bcero) 360
O06s13aTe/IbHAS AYIMTOPHAA YueOHasi Harpy3ka (Bcero) 234
B TOM YHCJIC:
JIEKIITMOHHBIE 3aHATHS 100
PAKTUYECKUE 3aHATHS 134
B TOM YHCJIC:
KOHTPOJIbHBIE paOOTHI 20
CamocrosiTesibHasi padoTa 00y4arierocs (Bcero) 98
B TOM YHCJIC:
CaMOCTOSTEIIbHBIE pa0OTHI 10 TEMaM 45
TecToBasi pabora 2
MOATrOTOBKA COOOIIEHUI 1 MPE3EHTAIMI M0 TeMaM 19
OTBETHI HA BOITPOCHI, COCTABIICHHBIE TIPETIOaBaTEIEM 12
MMOATOTOBKA, COCTABJICHHE M 3aIIUTa KPOCCBOP/IOB 10
Koncyabranun 28

Hrorosas arrecrauus B popme

| cemecTp — Tekymas aTTecTanus

Il cemecTp — sK3ameH




2.2. llpumepHbIi TeMaTHYeCKHil IUVIAH U CO/iep:KaHue y4eOHOH TUCHUTINHBI
«MartemaTHka: ajJredpa 1 Ha4aJIa MATEMAaTHYECKOI0 AaHAJIN3Aa; TeOMEeTPHU»

u 02apugpmoi

HaJIbHBIMHM TIOKa3aTeJIIMU, UX CBOicTBa. CTENEHM C NEHCTBUTENbHBIMU NOKazareasiMu. Ceou-
cmea cmenenu ¢ 0elcCmeumenbHblM NOKA3ameneMm.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JOrapuPpMHUUECKOE TOXKIECTBO. [lecITHYHbIE U HATY-
panbHbIe orapudmel. [IpaBuna neitctuii ¢ norapudmamu. Ilepexo kK HOBOMY OCHOBaHHIO.
[IpeoGpazoBanue anreOpanyeckux BelpaskeHUH. [IpeoOpa3oBanue panvoHaIbHBIX, HUPPALUO-

HaJIBbHBIX, CTCIICHHBIX, ITOKa3aTCJIbHBIX U J'IOl"apI/I(l)MI/I‘IeCKI/IX BBIpa)KeHHﬁ.

HaumenoBaHue Coaep:xkaHue yueOHOTro MaTepuasa, JjabopaTopHbie U MPaKTHYECKHEe PAdOThI, O6bem YpoBensn
pa3/1esioB U TeM caMoCTosiTe/IbHAs paboTa 00y4aoUMXCcs 4yacoB OCBOEHH
1 2 3 4
BBeneHue CoOdeporcanue yuebno2o mamepuaid 3
Marematrka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJIOTHIX W TMPAKTHIECKON 2 1
nesitenbHOCTU. Llenmn W 3amaum m3ydeHuss MareMatukd npu ocBoeHuHM mpodeccuit CIIO u
cneruainbHocTeit CI10.
Camocmosmenvhas paboma 00y4arouuxcs 1
CamocTrosiTenbHas pabota «IIpeodpazoBanue qpobdeii»
Pa3znea Aaredopa
Tema. Cooepatcanue yuebHo2o mamepuaia 12
Pazeumue nowamus  |[enpie n panroHanbHbIe yKcia. JleficTBuTenbHbIe yncha. [lpubnusxcennvie eoruucienus. Komn- 6 2
0 uucie lleKCHbLe YUCIA.
[Ipakmuyueckue 3auamusl 4
Apudmernyeckue IeHCTBUS HAJ YUCIAMU, HAXO0XKACHUE MPUOIMKEHHBIX 3HAYEHUI BEJIHMYMH U
MOTPEITHOCTEH BBIYMCICHUM (aOCOMIOTHOW M OTHOCHUTENIBHOW), CPAaBHEHHE YHCJIOBBIX BBIpa-
PKECHUU.
KomriekcHbIe yncna.
Camocmosamenbhas paboma 00y4arouuxcs 2
CamocrosiTenbHas padbota «JlefcTBus ¢ MPUOIUKEHHBIMHU YHCIaMU»
CamocrositenbHas pabota «KoMIuiekcHbIe unca
Koncynomayus «I10orpeniHOCTh OKPYTICHUS 1
Tema Cooepatcanue yuebHo2o mamepuaia 44
Kopnu, cmenenu Kopuu u crenenn. KopHu HaTypaqbHOW CTENEHH W3 YKCIa U UX CcBoicTBa. CTEIEHH ¢ paIffo- 12 2




[Ipaxmuueckue 3anamus

Boeruucnenne u cpaBHEHUE KOpHEN. BhINoJIHEHUE pacueToB ¢ pajukaiaMu. Pemenue uppanuo-
HaJbHBIX ypaBHeHMH. HaxokneHue 3HauYeHMH CTENeHell C palMOHAJbHBIMU IOKa3aTeJIsIMHU.
CpaBHeHue creneHeil. IIpeoOpazoBaHusi BBIpAKECHUI, COJCpXKAIIUX CTENeHU. PemeHue
MoKa3aTeNbHBIX YpaBHeHHH. Pemenne npukiaaneix 3aaad. Haxoxaenue 3HaueHuit sorapudma
[0 MMPOU3BOJIBHOMY OCHOBaHUIO. [lepexon oT OHOro OCHOBaHUSA K Apyromy. BeruncieHue u
cpaBHeHue JsorapudmoB. JlorapubmupoBaHve W NOTEHUUPOBaHUE BbIpaxeHuil. [Ipubmu-
PKCHHBIC BBIYHCIICHUS Y PEIICHMsI IPUKIIAJIHBIX 3a/1a4. Pemenue norapu)Muaeckux ypaBHECHUI.

16

Konmponvuas paboma Nel no meme «Kopnu, cmenenu u nocapugdmviy 2
Camocmosmenvhas paboma 00y4arouuxcs 14
CamocrositenbHas padboTa «JlefCTBHSI ¢ KOPHIMID)
CamocTosiTenbHas paboTa «J{eHCTBHS CO CTETICHAMMY
CamocTosiTenbHas paboTta «BeraucieHue Jorapu@mMoB
CamocrosiTenbHas padota «CBoiicTBa jorapudmony
CamocrositenbHas pabota «JlorapudmMupoBanre v MTOTCHIIUPOBAHUEC)
[ToaroroBka, cCOCTaBICHHE U 3allUTa KpoccBop/a 1o teme «KopHH, CTerneHu u Joraprugmb)
Koncynomayuu «Kopuu u creneHny, «JlorapudmMel 1 uX CBOHCTBaY 2
Paznen I'eomeTpus
Tema Coodeporcanue yuebno2o mamepuana 27
Ipsimvie u nIOCKOCMIU  BsayyHoe pacIioNoKeHHe ABYX IPAMbIX B IPOCTPAHCTBE. lapapienbHOCTb IPSAMON M ILIOC- 12 2

6 NpOCmMpancmee  kocru. IlapauieNbHOCTh IIOCKOCTEH. [lepHeHanKyIIpHOCTE NPAMOM U IIOCKOCTH. [lepreH-
IMUKYJIAp U HAKJIOHHAsA. YTOJI MEXIYy NMPSAMOM M INIOCKOCTBIO. /IByTpaHHBIN yroi. YTon Mexay
MIOCKOCTSIMH. [lepmeHIuKynIpHOCTh ABYX IUIOCKOCTEH. ['eomerpuueckue mnpeoOpa3zoBaHUs
MPOCTPAHCTBA: MMAPAIIICIBHBIN MTEPEHOC, CAMMETPHUS OTHOCHTEIBHO TUIOCKoCTH. [lapaiensHoe
npoekTupoBanue. I[liowads opmozonanvrou/npoekyuu. V300paxkeHne NPOCTPAHCTBEHHBIX
buryp.
[Ipaxmuueckue 3aHsmusi 6

[Tpu3Haku B3aMMHOTO PacHOJIOKEHHUS MPSIMBIX. YTOJI MEXIy NpsAMbIMU. B3anmHoe pacmoio-
PKEHHUE NPAMBIX U IJIOCKOCTEN. [lepnenauKkyisp 1 HakJIOHHAs K IUIOCKOCTU. YTOJI MEXIY IIpsi-
MOW M IINIOCKOCTBIO. TeopeMbl 0 B3aMMHOM DPACIIONIOKECHUH MPSAMON M IUIOCKOCTH. Teopema o
Tpex nepneHauKyisapax. IlpusHaku v cBOMCTBA NapAIICIbHBIX U NEPIEHAUKYIISPHBIX IIOCKOC-
Tei. PaccTosiHue OT TOYKM 0 TNIOCKOCTH, OT IPSMOM [0 TNIOCKOCTH, PACCTOSTHUE MEXIY IUIOC-
KOCTSIMHU, MEX/Ty CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXIY IIPOU3BOIBHBIMUA (PUTypaMH B MPOCT-

pancTBe. [lapamienbHoe NMPOEKTHPOBAHUE M €ro cBoiicTBa. Teopema o naowaou opmoz2o-
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HabHOU NpoeKyUul MHO20y201bHUKA. B3auMHOE pacioioKeHUE MPOCTPAHCTBEHHBIX QUTYP.

Kormponbtas pa60ma No2 no meme «IIpsamble U nIOCKOCMU 8 NPOCMPAHCINGE

Camocmosmenvuas paboma 00y4aouwuxcs

OTBETHI Ha BOMPOCHI, COCTABICHHBIC MPEIOAaBaTEICM
CamocrositenbHas pabota «I[IpsiMbie U TIIOCKOCTH B IPOCTPAHCTBEY
[TonroToBka cooOmieHN 00 HCTOPUH MATEMATHKH

KoHncynismayus <<HpHMBIe 1 IJIOCKOCTH B ITPOCTPAHCTBE»

Pa3znea KomOunaropuka.

CTaTucTHKA M TeOpHUs BEPOSITHOCTE

Tema
Onemenmol
KOMOUHAMOPUKU

Cooeparcanue yuebHo2o mamepuaid

(OCHOBHBIC MMOHSATUS KOMOMHATOPUKH. 3aJIa4d Ha TOJICYET YHCIa pa3MEIICHHH, IepeCTaHOBOK,
couetanuii. Pemenue 3amau Ha mepebop BapuanToB. @opmyna Ounoma HeroTona. CBoiicTBa
OrHOMHMHANBHBIX K02 durmentos. Tpeyronpauk [lackans.

[Ipaxmuyueckue 3anamus

HcTopust pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN U CTATUCTUKHU U MX POJIb B Pa3iiny-
HBIX cepax 4yeloBeUeCKOU Xu3HeaesaTepbHOCTU. [IpaBuna komOuHaTopuku. Pemenne koMOu-
HAaTOPHBIX 3a7ad. Pa3menieHust, couetanusi U nepectaHoBkd. bunom HplOTOHA M TpEeyroiabHUK
[Tackais. [IpuknaaHbie 3a1a4u.

Koumpoavrasa paboma Ne3 no meme « dnemenmovl KOMOUHAMODUKUY

Camocmosamenvhas paboma obyuarouuxcs

Tect «2nemMeHTb KOMOMHATOPUKK»

Tect «IIpaBuina KOMOMHATOPUKI

CamocrosiTenbHas padbota «Pemenne npocTedmx KOMOMHATOPHBIX 331aW»
CamocTrosTenbHas paboTa «PeneHrne KOMOMHATOPHBIX 337144y

Koncynomayusa «Iloacyuer yncna pa3MenieHui, NepecTaHOBOK, COYETAHUI»

Pa3nea I'eomerpus

Tema
Koopounamot
U 8eKMOopbl

Cooeparcarue yuebHo20 mamepuaia

[IpsimoyroisibHas (AekapToBa) cUcTEMa KOOPAMHAT B IPOCTpaHCcTBE. DopMysia pacCTOSIHUS MEXK-
My AByMsI TOUKaMu. YpaBHeHUs chepsl, nirockocmu u npamotl. Bextopel. Moayns BekTopa. Pa-
BEHCTBO BEKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha 4ncio. Pa3no)keHne BeKTopa
MO HaIlpaBJICHUSM. YTOJ MEXIy IByMs BekTopamu. lIpoekius BekTopa Ha ock. KoopauHatsl
BekTOopa. CKaJIpHOE NPOU3BEACHHUE BEKTOPOB. lcronb30BaHre KOOPANHAT U BEKTOPOB IIPU pe-
[IEHWH MaTeMaTUYECKUX U MPHUKIAIHBIX 3a]ad.

[Ipaxmuyueckue 3aHamus
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Bekropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTemMa KOOpPJIMHAT B MPOCTPAHCTBE. Y paBHE-
HUE OKPYKHOCTH, Cepbl, TUIOCKOCTH. PaccTossHue Mexay Toukamu. J[eWCTBHSI ¢ BEKTOpamH,
3aJJaHHBIMU KoopauHaTtaMu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB. BekTOpHOE ypaBHEHUE Ipsi-
MO 1 TIIOCKOCTH. Vcrosib30BaHNe BEKTOPOB IPU JJOKA3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

Konmpoavuas paboma_Ned no meme «Koopounamwi u 6eKmopuly 2
Camocmoamenvras paboma 00y4aouuxcs 6
OTBETHI Ha BOMIPOCHI, COCTABIICHHBIC MTPETIOaBaTeIIeM
CamocrositenpHas padota «IIpsMoyroiapHas cucteMa KOOpAWHAT B IPOCTPAHCTBEY»
CamocrosTenbHas pabota «KoopauHaThl BEKTOpa»
CamocrosiTenbHas paboTa «JleficTBHs ¢ BEKTOpaMm»»
[ToaroroBka, COCTaBJICHHE U 3alIUTa KpOCCBOpAA 1Mo TeMe «KoOpaUHATHEI U BEKTOPBD»
Koncyromayus «KoopauHaThl ¥ BEKTOPHI ITPH PEIICHUN MPUKIIATHBIX 33129 1
Pa3nen Aaredpa
Tema Cooepoicanue yuebno20 mamepuand 44
Ocnosbl OcHoBHbIe MMOHATHs. PanuanHas mepa yria. BpamarensHoe nsukeHue. CHHYC, KOCHHYC, 12 2
MpucoOHOMEMPUU TAHT'€HC ¥ KOTAHT€HC YHUCIIa.

OCHOBHBIE TpUTOHOMETpHUYeckue ToxzaecTBa. Dopmynbl mpuBeneHUs. DOpMyIbl CIOKEHUS.
Dopmyisl yBoeHUs. Popmyivl HOJOBUHHO20 Yaid.
[IpeobpazoBaHus OPOCTEHIINX TPUTOHOMETPUYECKHUX BhIpakeHU. [IpeoOpasoBaHre CyMMBI
TPUTOHOMETPUYCCKUX (YHKIMH B TIPOM3BEICHUEC W TPOU3BEACHHUS B CyMMY. Bwipadicenue
mpueoHoMempu4eckux QyHKyull yepe3 maHeeHc NOI0BUHHO20 ApeyMeHmd.
[pUrOHOMETPUYECKHE YPABHEHWS W HepaBeHCTBa. lIpocrteiimime TpUTOHOMETPHUYECKUE
ypaBHeHUs. [Ipocmetiuiue mpueoHomempuieckue HepaseHCcmad.
OOpaTHBIE TPUTOHOMETpUYECKUE QYHKIIMH. APKCHHYC, apKKOCUHYC, apKTaHT€HC
[Ipaxmuyeckue 3aHAmus 14
PaaraHHbIN METOA M3MEpPEHUs YIJIOB BPALIEHUS U CBSA3b C IpagycHO Mepoil. OCHOBHbBIE TPU-
FOHOMETPUYECKHE TOXKIECTBa, (DOPMYIBI CIOKEHHS, YABOCHHUS, MPEeoOpa30BaHNEe CYMMBI TPH-
FOHOMETPUYECKHX (YHKIHHA B TPOU3BEICHUE, MpeoOpa3oBaHUE IPOU3BEICHUS TPHTOHO-
MeTpudeckux GyHKIHME B cymmy. [Ipocreiiiyie TpUrOHOMETPpUYECKUE YPABHEHUS U HEPABEH-
crBa. OOpaTHBIC TPUTOHOMETpHYECKHE (DYHKIINU: apKCHHYC, apKKOCHHYC, aDKTAHTCHC.
Koumponvnas paboma Ne5 no meme « OCHOB8bL MPUOHOMEMPUUY 2
Camocmosmenvuas paboma 06y4aouwuxcs 16

CaMocTosTeIbHAas pa60Ta ((CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC YUCJIa»
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CamocrositenbHas pabota «Tpuronomerpuyeckue GopMyIib»

CamocrosTenbHas paboTta « TpUroHoMeTpruecKue TOXIECTBA»

CamocrositenbHas pabota «I[IpeobpazoBanue BeIpaeHHD»

CamocrosrenpHas padota «[IpocTeime TPUrOHOMETPUIECKIE YPAaBHEHUS
CamocrosTenbHas pabota « TpuroHomeTpudeckrue ypaBHEHUS

[loaroroBka, cocTaBieHHE U 3alIUTa KpoccBopAa 1o TeMe «OCHOBBI TPUTOHOMETPUI

Koncynomayuu «IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIpaXKEHUN», «TpuUroHoMmerpu-

HECKHUEC YpaBHCHHNA U HCPABCHCTBA

Tema
Qynxyuu u epaghuxu

Cooeparcanue yuebHo2o mamepuaid

32

@Oyukmmu. OO0acTh ONpENeIeHUsT U MHOKECTBO 3HAYeHUH; rpaduk (DYyHKIUHU, ITOCTPOCHHE
rpadukoB (GYHKIUH, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.
CioiicTBa (QyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAaHUYCHHOCTH, IEPHO-

MAYHOCTh. [IpOMEXYTKH BO3pacTaHHs W YObIBAHHS, HanOOJblliee M HAMMEHBIICE 3HAYCHHS,
TOYKHU dKcTpemyMa. ['padudeckast uaTepnperarus. [[puMeps! G yHKIIMOHATBHBIX 3aBHCUMOCTEH
B peaJbHBIX Ipolleccax U SBIEHUSX. ApudpMmeTHueckue onepanuu Haa QyHKuusMu. CroxHas
(byakuus (kommnozunus). [lonamue o Henpepvl8HOCMU DYHKYUU.

O6patHbie dyHkumu. Obracms onpedenenus u obracme 3HaveHull oopamuou Gyukyuu. I pa-

(pux oopammuoil pyHKyuu.
CreneHHbIe, TOKa3aTeabHbIC, JorapudmMuueckrue u TpuronoMmeTpudeckue QyHkiuu. OO6paTHbIE

rpuroHomeTpuueckue dbyakuuu. Onpenenenus QyHKIuM, ux cBorictBa u rpaduxu. I[Ipeodpa-

BOBaHUA rpa(bI/IKOB. HapanneanHﬁ MNEpeHOC, CUMMETPUA OTHOCHUTCIBHO ocent KOOpAUHAT U
CUMMCETPHUA OTHOCHUTCIBHO HaydaJla KOOpAHUHAT, CUMMCTPUA OTHOCUTCIIBHO prIMOfI Y = X, pac-
TAKCHUC U CKATUC B OJIb oceit KOOpJAUHAT.

14

[Ipaxmuyueckue 3aHamus

[ IpruMeps! 3aBUCHMOCTEN MEXy IEPEMEHHBIMHU B PEAJIBHBIX MPOLECCAX U3 CMEXHBIX IUCLUII-
nmuH. Omnpenenenue ¢yHkuui. Iloctpoenne u urenue rpaduxoB ¢ynkuui. Hccnenoanue
(dynkuuu. CBoiicTBa JMHEHHOHM, KBagpaTMYHOW, KYCOUYHO-JIMHEHHONH U JIpoOHO-THMHEWHON
(dyukuii. HenpepoiBubie u nepuonnyeckue ¢yHkiuuu. CBoiicTBa M rpauku CHUHYcCa, KOCH-
Hyca, TaHreHca U KoraHreHca. OOpatHble ¢GyHKIMHU M uX rpaduku. OOpaTHbBIE TPUTOHOMET-
puueckue ¢pyskiuu. [IpeodpasoBanus rpaduka Gynkuuu. 'apmonndeckue konedanus. [Tpux-
maaHble 3a1aud. [lokazarenbHble, JorapuMuyeckie, TPUrOHOMETPUYECKHUE YPaBHEHUS U HEpa-
BEHCTBA.

Konmpoavitas paboma Nob

no meme « PynKyuu, ux ceolicmea u 2pad)u1<u»
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Camocmosmenvras pa60ma 061/"-161)‘01/{414)60}1

OTBETHI Ha BOIIPOCHI, COCTABIIEHHBIE IIPENOaBaTEIEM
CamocrosTenbHas pabota «DyHKIUN»

CamocrosTenbHas padota «Buabl QyHKIui»

CamocrositenbHas padota «CBoiicTBa PyHKITHI»

CamocTrosTenbHas padota «I paduku GyHKIMI»

CamocTtosTenbHas pabota «IIpeobpazoBanue rpaduKoB»

IToaroroBka npezeHTanuu o Teme «PyHKINHU, UX CBOMCTBA U rpadukm»

Koncyromayuu «CnoxkHast GyHKIus», «MccinenoBanue GyHKITu»

Pa3nen I'eomerpus

Tema
Mnozozpanunurxu
u Kpyeavie mena

Cooeporcanue yuebno2o mamepuaia

37

Bepuiunsel, peOpa, rpaHu MHOTOTpaHHUKA. Pazeepmra. Muocoepannbie yenvl. Boinykivie MHO2O-
epannuxu. Teopema Diinepa. llpusma. [lpsimas u naxnonnasa npusma. [lpaBunsHas npusma. [la-
pamuienenunen. Ky6. Ilupamupma. [IpaBunbnas nupamunga. YcedeHHas nupamuaa. Terpasap.
CumvmMeTpun B KyOe, B mapajuiesienunesie, B mpu3Me u nupamuse. Cedenus Kyoa, mpu3Mbl U U -
pamunsl. [IpencraBienne o npaBUIBHBIX MHOTOTPAaHHUKAX (TeTpadape, Kyde, okTadape, J0/e-
Ka3Ipe U UKOCadipe).

Tena u noBepxHocTu BpamieHus. LlumuHap u koHyc. YceueHHbIH KoHyc. OCHOBaHHE, BHICOTA,
0OKOBasi MOBEPXHOCTh, OOpa3yromias, pazBeprka. OceBbie cCeUeHUs U CEUCHUS, MapalieIbHbIe
ocHoBaHuto. Ilap u chepa, ux ceuenus. KacarenbHast m10ckocTh K cdepe.

M3mepenust B reomerpun. O0beM u ero usmepenue. Murerpansuas ¢popmyna oobema. Dopmy-

bl 00beMa Kyba, MPSAMOYTOJILHOTO MapaieNenumnea, Mpu3Mel, IMHIpa. Dopmynsl o0bema
nupamMuabl 1 Konyca. @opmysibl TIIoaau MOBEPXHOCTEH IMIMHIpA U KoHyca. Dopmysbl 00be-
Ma mapa u rwiomanu chepsl.  [Tomodue Ten. OTHOIIEHUS TUIONIAIel TOBEPXHOCTEN  00bEMOB
[MOJOOHBIX TEJI.

14

[Ipaxmuueckue 3aHAmus

Pa3nuuHble BUIBI MHOTOTPaHHUKOB. MX n3o0paxenus. CeueHus, pa3BepTKM MHOTOTPaHHUKOB.
[Tnomans noBepxHocTU. Buasl cummeTpuit B mpoctpancTBe. CUMMETpHs TeJ BpalleHUsI 1 MHO-
rorpaHHUKOB. Beruncienue miuomaneit 1 00beMOB.

10

Koumpoavrasa paboma Nel « Muo2o2panHuxky u kpyaivle meiay

CamocmoamenvHas paboma 0byuanwuxcs

OTBeTHI HA BOIIPOCHI, COCTABJICHHBLIC ITPCTIOAABATCIICM

[TogroroBka npe3eHTanuu no Teme «MHOTOrpaHHUKH U KPYTJIbIE TEJIay

11
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CamocrositenbHas pabota «Tena BpamieHus»
3roroBieHne Moieaeil MHOTOIPaHHUKOB U KPYTJIBIX TEJ

Koncynomayus «CeueHusi, pa3BepTKH MHOTOI'PAaHHUKOB 1
Pa3nen Havasa MmareMaTH4eCcKOro aHaIu3a
Tema Coodepoicanue yuebHo20 mamepuana 33
Ilpouseoonas [MocnemoBarensHocTh. CIIOCOOBI 3alaHUsl U CBOMCTBA YHCIIOBBIX MOCIIEmOBaTeabHOCTEN. [1o- 16 2

u ee npumenenue namue o npedene nociedosamenvhocmu. Cywecmeosanue npeoeia MOHOMOHHOU 02PAHUYEH-
Hot nocnredosamenvuocmuy. CyMMHUpOBaHHE ToOciefoBaTeabHOCTel. beckoneuHno yObIBaromias
reoMeTpudeckasi IpOrpeccHs U ee CyMMa.
[pousBoaHas. [loHsTHE O MPON3BOAHON (QYHKIINH, €€ TEOMETPHUSCKUI U (PU3MUECKHUI CMBICIT.
VpaBHenue kacarenbHOW K rpaduxky (ynkuuu. I[Ipow3BomHBIE CYMMBI, pPa3HOCTH,
MpPOU3BEIICHUS, YAaCTHOTO. [IpOM3BOJHBIE OCHOBHBIX JJIEMEHTapHBIX (yHKuui. [IpumeHeHue
MPOU3BOJHON K MCCIIECIOBAHUIO (DYHKIIUH M IMOCTPOCHUIO TpaduKOB. [Ipouszsoonvie 0Opammoul
pyukyuu u komnozuyuu @yuxkyuu. IIpumMepbl UCMOIB30BaHUS MPOU3BOJHON IS HAXOXKICHUS
HAWTYYIIero pelieHusl B MPUKIAJHBIX 3a7adax. Bropas mpousBoaHas, €e T€OMETPUUYECKUNA U
(busnueckuit cmbica. HaxoxaeHne CKopocTu Ajisl mpoliecca, 3aJaHHoro popmynoi u rpadukom.
[ Ipakmuyeckue 3aHAmMusl 8
UucoBasi mocie0BaTeIbHOCTh, CIIOCOOBI €€ 3a/JaHWs, BBIYHUCICHUS YICHOB ITOCIICOBATEIh-
HOcTu. [Ipenen mocnenoBarensHOCTU. beckoHedHO yObIBarolas reoMeTpudeckas mporpeccusi.
[TponsBoaHas: MEXaHUYECKUI M T€OMETPUUYECKUIM CMBICII IPOU3BOAHON. Y PABHEHUE KACATENb-
HOW B obOmieMm Buze. [IpaBuna u popmynsl auddepeHnrpoBanms, TadInuLIa IPOU3BOJHBIX dJie-
MeHTapHBIX QyHKIMA. MccnenoBanue GyHKIIMN ¢ MOMOIIBIO TPOM3BOAHON. HaxoxaeHne Hau-
0OJIBIIIET0, HANMEHBIIIETO 3HAYCHUSI M SKCTPEMAJIbHBIX 3HAYCHUHN (YHKIIUH.
Konumponvuas paboma no meme Ne8 «Ilpouzso0nas u ee npumenenuey
Camocmosmenvhas paboma 00V4auuxcs 7
(OTBETHI Ha BOMPOCHI, COCTABIECHHBIE MPENOAaBaTEIEM
CamocrositenbHas pabota «IlocnenoBaTenbHOCTH
CamocrositenbHas pabota «[Ipasuna u popmynsl nuddepeHIpoBaHU»
CamocrositenbHast pabota «IIpaBuia BEIYUCICHUS TPOU3BOIHBIX
CamocrositenpHast pabota «lIpruMeHeHre MpoOnu3BOTHONY
Koncyromayuu «lIpenen mocnegoBatenbHOCTHY, «lIpuMeHeHnEe MPOM3BOAHON K HCCIIEIOBA- 3

HUI0 (GyHKIMY, «Vcrmonbp3oBaHne MPOWU3BOMHON ISl HAXOXKICHUS HAWIYYIIETO PEIICHHS B
MPUKJIATHBIX 33/1a9ax))
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Tema Coodepoicanue yuebHo20 mamepuana 18
Hnmezpan [lepBoobpasHas W uHTerpan. [IpMMEHEHHME ONIPEAEICHHOrO MHTErpajia s HaXOXKICHHS 4 2
U eco NpUMEHERUE  nomanm xpuBonuHeiHOH Tpamenun. Gopmyna Hetorona—JleitGuuma. [IprMepsl IpUMEHEHHS
MHTErpaia B GU3UKE U TCOMETPHH.
[Ipaxmuueckue 3aHAMUsL 6
MuTerpan u mnepBooOpazHas. Teopema Hprorona—JleiiOnuna. Ilpumenenune wuHTErpayia K
BBIYMCICHUIO (DU3MUYCCKUX BEJIMYMH U IJIOIAJICH.
Konmponvuas paboma No9 no meme «llepsoobpasnas u unmezpany 2
Camocmosmenvhas paboma 00y4arouuxcs 6
OTBETHI HA BOIIPOCHI, COCTABIICHHBIC MTPETIO/IaBaTEIIEM
CamocTosiTebHas paboTa « BeIuuCIeHHE HEOTPEISICHHBIX HHTETPAIOB)
CamocrosiTenbHas padota «[liomaab KpUBOJIMHEHHOW TPATICIIHN)
Koncynomayuu «IIpiMEHEHHE ONPEICICHHOIO HHTErpana JUisd HaXOKICHHS ILIOIaI1 2
KpUBOJIMHEHHON Tpaneuuny, «llpuMeHeHne naTerpana B GU3uKe ¥ reOMETPUI
Pa3nen Komounatopuka. CTaTHCTHKA M TEOPHUS BEPOATHOCTENH
Tema Cooepoicanue yuebHnoeo mamepuaia 16
Onemenmvl meoput  3yevienTel Teopun BepOATHOCTEH. COOBITHE, BEPOSATHOCThH COOBITHS, CIIOKEHUE M YMHOKEHHE 4 2
gepoAmHocmen  — penograocreil. lonamue o nesasucumocmu cobvimuil. JUCKpemuas caydatinas 6eIudund, 3a-
U MAMEMAMUIECKOU oy ee pacnpedenenus. Hucnosvle Xapakxmepucmuxy OUCKpemHol cay4atinoti éeauyunsl. ITons-
cmamucmuku mue o 3axone 6oNbULX YUCe].
DJIeMEHThl MaTeMaTUYeCKON CTATUCTHKH. lIpejcTaBieHue MaHHBIX (TaOJHUIbI, THATPAMMEBI,
rpaduKn), 2eHepanbHas CO80KYNHOCMb, 8bl00pKA, cpedHee apugmemuieckoe, meouana. Ilons-
mue o 3a0ayax mamemamuyeckou cmamucmukuy. Pewenue npaxmuueckux 3aoay ¢ npume-
HeHUeM 6epOSIMHOCIHBIX MENOO08.
[Ipaxmuueckue 3aHsmusi 6
Knaccuyeckoe omnpeneneHue BEpPOSTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpeMa O CyMMeE
BeposiTHOCTeH. Bberuucienue BepositHocted. [Ipuknannbie 3amaun. [IpencraBiieHue YUCIOBBIX
maHHbIX. [TpHUKIIaHbBIC 331241,
Camocmosmenvhas paboma obyyarouuxcs 6
OTBETHI HA BOIIPOCHI, COCTABJICHHBIC MTPETIO1aBaTEeIIEM
CamocrosiTenbHas paboTa no Teme «BplunciaeHne BeposiTHOCTEN
[ToaroroBka, COCTaBIEHHE U 3alIMTa KPOCCBOP/A 1O TeMe «DIIEMEHTHI TEOPUU BEPOSTHOCTEH U
MaTEMaTHYECKOW CTATUCTHKI
Koncyromayus «PerieHne mpakTHYECKUX 3a1a4 ¢ MPUMEHCHHEM BEPOSITHOCTHBIX METOJIOBY 2
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Pa3znesa Aaredopa

Tema
Ypaeuenus
u HepageHcmea

Cooeparcanue yuebHo2o mamepuaid

26

yDaBHeHI/IH U CUCTCMBI VDaBHeHI/If/'I. PaLII/IOHaJIBHBIG, HppaluOHAJIbHBIC, ITOKA3aTCIbHBIC U TPH-

FOHOMETPUYECKUE YPaBHEHUS W CUCTEMbl. PAaBHOCHMIIBHOCTh YpaBHEHMI, HEPABEHCTB, CUCTEM.
(OCHOBHBIEC MTPUEMBI UX pelICHUs (Pa3IoKEeHUE Ha MHOXKUTEIIU, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, Tpad)UuECKUil METOT).

HepaBencTBa. PanmoHanbHble, HppallMOHAIBbHBIE, IOKA3aTEIbHBIE U MPUSOHOMEmMpUdecKue
HepaBeHCTBAa. OCHOBHBIE TPUEMBI UX PEIICHUS.

lcrioap30BaHMe CBOMCTB U rpaMKOB (DYHKIMEI IIpU PEUICHUM YPAaBHCHUM M HEPaBEHCTB. Me-

TOJQ UHTCPBAJIOB. I/I306pa>1<eHHe Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH MHOXXCCTBA peH.IeHI/Iﬁ ypaBHeHI/Iﬁ
M HCPABCHCTB C ABYMs IICPCMECHHBIMU U UX CUCTCM.
[MpukIagHbIC 3aJa4H. HpI/IMCHeHI/Ie MAaTCMAaTUYCCKUX MCTOAOB I PCHICHUA COACPIKATCIbHBIX

3ajad U3 pa3IuvyHbIX 00JacTell HAyKu U NpakTuku. HTepripeTanus pe3ynbTaTa, y4eT peaabHbIX
OTpaHUYCHUH.

[Ipaxmuyueckue 3aHaAmus

Kopuu ypaBHenuii. PaBHocuinbHOCTH ypaBHeHMi. IIpeoOpazoBanue ypaBHeHHH. OCHOBHBIE
MpUEeMBbI pelIeHus1 ypaBHEeHUH. Pemenne cucrem ypaBHeHui. Mcnonp3oBaHne CBOWCTB U rpadu-
KOB (DYHKIMI JUIs pelleHns] ypaBHEHUH U HEPaBEHCTB.

Konmpoavuas paboma Nel0 no meme « Ypasuenus u nepasercmeay

CamocmoamenvHas paboma 0byuanwuxcs

OTBETHI HA BOIIPOCHI, COCTABJICHHBIE MTPETIO1aBaTeNIeM

CamocTrosTenbHas paboTa 1mo Teme «ParnroHansHbIe U HPpAlOHAIEHBIC YPABHEHUS
CamocTosTenbHas paboTa 1o TeMe «YpaBHEHHS U HEPaBEHCTBA»

CamocrositenbHas padbota o teme «llokazarenbHble ypaBHEHUS»

[ToaroroBka, cOCTaBIeHHE U 3alllUTa KPOCCBOP/A [0 HCTOPUH MAaTEeMaTHKH

KOchlbmauuu ((PaIII/IOHaJ'IBHBIG, HPppauOHAJIBHBIC, IMOKAa3aTCJIbHBIC W TPUTOHOMETPUUYCCKUC

HCPABCHCTBA», «PemieHue cucteMm ypaBHeHHﬁ))

Bcero:

344

JU1 XapaKTepUCTUKHN YPOBHS OCBOCHHS y4€OHOTO MaTepHasia UCIOIb3YOTCS CIEAYOINe 0003HAYECHNUS:

1 — 03HaKOMMTEJIbHBIN (Y3HaBaHUE paHEe U3yUYEHHBIX 0OBEKTOB, CBOMCTB);

2 — pEenpOyKTUBHBIN (BBIMOJHEHUE ACSITEIILHOCTH IO 00pa3Ily, MHCTPYKIMHU WM MO PYKOBOJCTBOM);
3 — IPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOATEIHHOE BBITIOJIHEHHUE JEATEIbHOCTH, PEeIIeHUE MPOOIEMHBIX 3a1a4).
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3. YCJIOBUASA PEAJINZALUU ITPOT'PAMMBI JUCIHUATIJIMHBI

3.1. TpedoBanuss K MHHUMAJIBHOMY  MATepPUAJIbLHO-TEXHUYECKOMY

o0ecne4eHn 1o

Peanuzamusi mporpamMmpl  IUCHUIUIMHBI TpeOyeT Hamuuus y4eOHOTO
KaOWHEeTa MaTeMaTHKH.

O6opynoBanue y4yeOHOro KaOuHeTa: pabodee MECTO IpernojaBaTes H
MOCaJOYHBIE MeCTa MO0 KOJIMYECTBY OOYdYaIOIUXCs, HATJSAHBIE IOCO0us,
pa3maToYHBIA MaTepual, ayauo— U Buaeo3anucy, ¥ MK nuciuIuimHeI,

Texaudeckue cpeacTBa 0Oy4eHHS: KOMIBIOTEP, MPOCKTOP, IKpaH, JUICH-
3MOHHOE TPOrPaMMHOE OOeCredeHHe, KOMIUICKT y4eOHO-METOIUYECKON JOKY-
MEHTAIINH, METOINICCKUE TTOCOOUSI.

3.2. UudopmanmnonHoe odecnevyenne o0yueHmst

IlepedyeHb pekoMeHayeMbIX YUeOHbIX U3AAHNIT,
NuTepHeT-pecypcoB, 10NOJHUTENbHOI JUTEPATYPHI
OcHosHble UCMOYHUKU

s cmyoenmos

1. Amumor HI.A. um np. Marematuka: aireOpa W Hadaja MaTeMaTHUYECKOIrO
aHanu3a, reoMeTpus. Ainredpa U Havyalla MaTEMaTUYECKOTro aHain3a (6a30BbIil
u yriyonennsiii ypoan).10-11 kmacesl. — M., 2014.

2. Aranacsn JI.C., bByry3oB B.®., Kagomner C.b. u ap. Maremaruka: anrebpa u
Hayajia MaTeMaTudyeckoro ananusa. l'eomerpus. ['eomerpus (0a30BbId U
yrayOoneHHbiil ypoBuu). 10-11 knacesl. — M., 2014.

3. bammakoB M.M. MaremaTuka: anrebpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a,
reOMEeTpus: y4eOHUK ISl CTYACHTOB MPOGECCHOHANBHBIX 00pa30oBaTEIbHBIX
opraHuzaiui, ocBanBaromux npodeccun u cnenuanbuoctu CI10. — M., 2017

4. bammMakoB M.M. Maremartuka: anredpa U Hadajga MaTeMaTHYECKOrO aHaIN3a,
reometpusi: COOpHUK 3aAad NPOQPUIBHOW HAMPaBIEHHOCTH: yuyeOd. mocooue
JUISL  CTYIEHTOB  MpO(ECCHOHANbHBIX  00pa30BaTENbHBIX  OpraHU3aluu,
ocBauBaroiux npodeccuu u crneruaibHoctu CI10. — M., 2017

5. bammakoB M.U. MaremaTuka: anrebpa 1 Havyajla MaTEMaTUUYECKOTO aHAIIN3a,
reoMeTpus: 3aJayHuK: ydeO. mocoOue A CTYIAEHTOB NPOGECcCHOHANTbHBIX
00pa30BaTeNbHBIX OPraHu3alui, OCBaUBAIOIIUX MPO(PECCUN U CTIELHUATBLHOCTH
CIIO. - M., 2017

6. bammakoB M.M. MaremaTuka: anrebpa U Hadajga MaTeMaTHYECKOTO aHAJIN3a,
reoMeTpus: DJEKTPOHHBIM  Y4eOHO-METOJ. KOMIUIEKC Ui  CTYICHTOB
npodeccHoHanbHbIX ~ 00pa30BaTENbHBIX  OpPraHW3aldid,  OCBAMBAIOIIUX
npodeccun u cnenmansaoctu CI1O. — M., 2017

7. T'yces B.A., I'puropreB C.I'., UBonruna C.B. Maremaruka: airedpa u Hayasa
MaTE€MaTUYeCKOro  aHajliv3a, TreOMEeTpHsi: y4eOHHMK g CTYJEHTOB
npodeCCUOHANIBHBIX ~ O00pa3oBaTEIbHBIX  OpraHu3alui,  OCBaWBAIOIIUX
npodeccun u cneuransuoctu CIIO. — M., 2017
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Konsrua HO.M., TkaueBa M.B, ®enepoBa H.E. u np. Maremaruka: anrebpa
¥ Hayajla MaTeMaTWYecKoro aHamm3a. AnreOpa W Hadajga MaTeMaTHYEeCKOTO
aHanu3a (0a30BbIM M yriayOneHHbId ypoBHH). 10 kmacc / mox pex. A.b.
Kmxuenko. — M., 2014.

Konsrun F0.M., TkaueBa M.B., ®eaepoa H.E. u np. Marematuka: anrebpa
¥ Havaja MaTeMaTHYeCKOoro aHaimm3a. AnreOpa W Hadajlla MaTeMaTHYECKOTO
aHanm3a (0a30BbIM W yriayOneHHBIM ypoBHH). 11 kmacc / moxm pem. A.b.
Kmxuenko. — M., 2014.

s npenooasamerneti
[IpumepHass ocHOBHasi oOpa3oBareibHas NporpaMma CpPEAHEro OOIIero
oOpa3oBaHus, o00peHHas peneHneM ¢GeaepaTbHOTO YICOHO-METOINIECKOTO
oOBeauHEeHUsT 0 001eMy obOpazoBaHuio (TpoTokos OT 28 wmroHs 2016 r. Ne
2/16-3).
bammvakos M.U. Ilpumepnas mnporpamma oOmieoOpa3oBaTeabHON yueOHOM
TUCIUTUINHBL «MaTtemaTuka: anrebpa M Hadaja MaTEMaTHYECKOTO aHaJM3a;
reoMeTpus» sl mpodecCuoHaIbHBIX 00pa30BaTeIbHBIX OpraHu3anuii. — M.:
N3 parenbckuil neHTp «Akanemus», 2015. — 25 c.
[Tucemo JlemapTraMeHTa TOCYAapCTBEHHOW MOJUTUKH B cdepe MOIrOTOBKH
pabouux kaapoB u JIIIO MuHnucrepctBa oOpa3zoBaHus W Hayku PO or
17.03.2015 Ne 06-259 «PekomeHnganuu 1o opraHu3aliy MOJIYYEHUs CPETHETO
obmiero o0pa3oBaHUs B Ipefesiax OCBOCHHUS O00pa30BaTENIbHBIX MpPOrpaMm
cpeaHero mpodecCUOHAIBHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOTO OOIIEro
oOpa3zoBaHus ¢ YydeToM TpeOoBaHUU (enepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHIAPTOB U MOJTYyYaeMON MPOPECCUU WU CIIEUUATBbHOCTH
cpeaHero nmpohecCUOHATIBHOTO 00pa30BaHUs».
[Tpuka3 MunucrtepctBa oopazoBanusi 1 Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUH (PeiepaTIbHOro ToCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaH1apTa
cpeaHero (IoJIHOT0) O0IIEro 00pa3oBaHUN.
[Tpuka3z MunuctepctBa oopazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHuil B Ilpukaz MunuctepctBa 00pa3oBaHUSI W HAyKH
Poccuiickoit  ®enepartuun ot 17.05.2012 Ne 413 «OO0 yTBepKICHHUH
denepanbHOrO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa CpPEIHEro
(mostHOT0) 00IIIETO 00PA30BAHUS.
[Tpuka3z MunucrepctBa obpazoBanusi u Hayku P® ot 31 mexabps 2015 r. Ne
1578 "O BHeceHMM H3MEHEHUH B (elepalibHbIii TOCYJapCTBEHHBIM
o0Opa3oBaTeNbHbIN CTaHIAPT CPEAHEro OOIIero oOpa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHucrepcTBa oOpasoBaHusi U Hayku Poccuiickoit denepaiu ot
17 mast 2012 r. Ne413"
06 oOpazoBanuu B Poccuiickoit denepanuu: denep. 3akoH ot 29.12. 2012 Ne
273-®3 (B pen. denepanbubix 3akoHOB oT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3,
or 25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3,
otT 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3,
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10.

C u3M., BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-D3, B pen.
ot 03.07.2016, c u3m. ot 19.12.2016.)

bammvakos M.U., Ipiranos 111.1. MeToaudeckoe mocoOue Jjis MOATOTOBKH K
EID. -M., 2014,

bammako M.UM. Maremaruka. Kaura mig npenogaBaTenen: METOAUYECKOE
nocobue s HIIO, CIIO / MM bammakoB. — M.: M3garenbCkuil LEHTP
«Axkamemusi», 2013. — 224 c.

Hnmepuem-pecypcol
www. fcior. edu. ru (MadopmanroHHbie, TPEHUPOBOYHBIC U KOHTPOJbHBIE MAaTEPHAIIBI ).
www. school-collection. edu. ru (Emunas xomnekiuu nuppoBbIX 00pa3oBaTEIbHBIX
pECypcoB).
http://www.ru.wikipedia.org
http://www.Allmath.ru
http://www.math.ru/
http://www.bymath.net
http://free-math.ru/
http://www.mathprofi.ru
http://yourtutor.info
http://sci.tspu.ru/SITES/posobie/trigon/metod.html

. http://matematika.egepedia.ru

http://www.webmath.ru
http://www.matburo.ru
http://free.megacampus.ru/xbookM0001/index.html?go=part-036*page.htm

Honoanumenvrule ucmoyHuKy
bammakos M.M. MaTteMartuka: y4eOHUK Ji1 CTY[A. YUYPEKIECHUU Cpeia. Tmpod.
oOpazoBanus. — M., 2014.
bammakos M.. MartemaTtuka. COopHUK 33124 TPOPUIHHOM HAPABIEHHOCTH:
y4e0. mocoOue i CTy . yupexaeHuil cpel. npod. oopazoBanus. — M., 2014,
bammakos M.M. Marematuka. 3amadHuk: y4eO. mocoOue st CTY..
yapexaeHuit cpesl. mpod. oopazoBanus. — M., 2014.
bammvakos M.U. Marematnka. DNEeKTpOHHBIN y4e0.-METOA. KOMIUIEKC st
CTYI. YUpEKJIEeHUI cpea. npod. oopazoBanus. — M., 2015.
bammakos M.M. Maremaruka (6a30Bbiii ypoBenb). 10 kimace. — M., 2014.
bammakos M.M. Maremaruka (6a30Bbiii ypoBenb). 11 kimace. — M., 2014.
bammakos M.U. Anrebpa u Hawana ananuza, reomerpus. 10 kimacc. — M.,
2013.
bammvakoB M.M. Matematuka (6a30BbIii ypoBenb). 10 kmacc. COopHUK 3a1ay:
yue0. nocobue. — M., 2008.
bammvakoB M.M. Matematuka (6a30BbIii ypoBenb). 11 kmacc. CoopHUK 3amay:
yae0. mocobue. — M., 2012.
I'yces B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka ansa npodeccuit u
CHEUATbHOCTEH COLIMAIBHO-D)KOHOMHYECKOTO MpOo@uiist: y4eOHUK AJi CTY/.
yupexaeHuil cpell. npod. ooOpazosanus. — M., 2014.
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http://www.ru.wikipedia.org/
http://www.allmath.ru/
http://www.math.ru/
http://www.bymath.net/
http://free-math.ru/
http://www.mathprofi.ru/
http://yourtutor.info/
http://sci.tspu.ru/SITES/posobie/trigon/metod.html
http://matematika.egepedia.ru/
http://www.webmath.ru/
http://www.matburo.ru/
http://free.megacampus.ru/xbookM0001/index.html?go=part-036*page.htm

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
TV CHUILIAHBI
KOHTpOJIb H OII€HKA PE3YyJIbTATOB OCBOCHUSA AUCHUILINHBI OCYHICCTBIIACTCSA
MMpernoaaBaTcjiacM B IIPOUCCCC IIPOBCACHUA IIPAKTHUICCKUX SaHHTHﬁ, TCCTUPOBAHMUA,
d TaAK)XC BBIIIOJIHCHUS 06yanOHIHMI/ICH HHAWBUIYAJIBbHBIX SaHaHHﬁ, IIPOCKTOB,

UCCIIEeI0OBaHUMH.

PesyabTaTnl 00yyeHus
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI U
OlIeHKH pe3yJIbTATOB 00y4eHusl

AJITEBPA

O3HaKOMJICHHE C POJIbIO MAaTEMaTHKH B HayKe, TEXHHKE,
PKOHOMUKE, WHPOPMAIIHOHHBIX TEXHOJIOTUSIX U TPAKTH-
H4ECKOM EATEIBHOCTH.

O3HaKOMJICHHE C LENISAMH W 33/1a4aMH M3YYeHHs Mare-
MaTUKu Tpu ocBoeHnu npodeccuit CIIO u cnennans-
Hocrel CI1O

CamocrosrenbHas padoTta

Brimosinenne apudmeTHueckux IeUCTBUI HaJ YUCIaMH,
coueTasi yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxxnenue npuOImKeHHbIX 3HAYCHUN BETUYUH U TI0T-
peurHocTel BbIUUCICHUN (aOCONMIOTHOW U OTHOCHUTEINb-
HOI1); CPAaBHEHHE YHCIIOBBIX BBIPAKCHHI.

Haxoxnenue omumOOK B MpeoOpa3oBaHUSX M BBIUMCIIE-
HUSAX (OTHOCUTCSI KO BCEM IIYHKTAaM IIPOTPAMMBI).

NunuBuyansHbIe 3a1aHUS
[pakTuyeckue paboThI
CamocrosrenbHas padoTta

(O3HaKOMJIEHHME C TIOHATUEM KOPHS N-H CTENEHU, CBOMCT-
BaMHU PaJMKaJIOB U MPABWIAMH CPABHEHMS KOPHEM.
MDopMyIMpOBaHUE ONPENEICHHUsST KOPHS U CBOMCTB KOp-
Hel. BblunciieHre M CpaBHEHUE KOpPHEH, BBIITOJIHEHUE
NPUKUIKY 3HAYE€HUS KOPHS.

[IpeoOpazoBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COIEPIKAIINX PATUKAIIBL.

BrinosHeHHe pacdeToB MO (QopmyliaM, COJAEpKaIlUM
paZuKalbl, OCYIIECTBISISI HEOOXOAUMBIE MOJICTAHOBKU U
npeoOpa3zoBaHUsl.

OmnpeneneHne paBHOCUIBHOCTH BBIPAKEHHUN C pajuKa-
itamu. Perienre nppanuoHaIbHBIX YPaBHEHHM.
(O3HaKOMJIEHHE C TIOHATHUEM CTEIIEHU C JIEHCTBUTEIIBHBIM
[OKAa3aTEJIEM.

Haxo>xaeHue 3HaueHUH CTEeNeHH, UCIOoJb3Ys, IpU HEoo-
XOJMMOCTH, HHCTPYMEHTAJIbHbIE CPE/CTBA.
3anuchbIBaHUE KOPHS N-il CTENEHNM B BHJIE CTEIEHU C
npOOHBIM MOKa3aTeaeM U Ha000poT.

MDopMyJIMpOBaHUE CBOMCTB CTENECHEN. Brlunciaenue cre-
NEHEH C PAlMOHAIBHBIM IIOKA3aTelIeM, BBIITOJIHEHUE
NPUKHUJIKY 3HAUYEHUS CTETIEHHU, CPABHEHNUE CTETICHEN.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKECHHI,
COJEpIKAIIMX CTENEHU, NPUMEHAs CBoWcTBa. Pemenue
[OKAa3aTeJIbHBIX YPABHEHUM.

O3HaKOMJIEHHME C TIPUMEHEHUEM KOPHEU M CTENEHEN NpU
BBIUMCIICHUN CPEIHMX, JEJIICHUN OTPE3Ka B «30JI0TOM Ce-
HYeHNUN». Perlenne npukiIagHbIX 3a1a4 Ha CJIOKHBIE IIPO-
[ICHTBHI.

WNunuBuyanbHbIe 3a1aHUS
[TpakTuyeckue paboThI
CamocrosTenbHas padoTta
KonTponbhas padota
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BrimosiHeHne mpeoOpa3oBaHUil BBIpKEHUN, MPUMEHE-
HIEe (OPMYJI, CBSI3aHHBIX CO CBOMCTBAMU CTENIECHEH U JI0-
rapugmos.

Omnpenenenne 006JacTH JOMYCTUMBIX 3HAYEHUH Jora-
pudmuueckoro BbIpakeHus. Pemienue norapudmudec-
KUX YpaBHCHUM.

OCHOBBI TPUT'OHOM

ETPUN

3y4yeHne pajdaHHOTO METOJa H3MEPEHHUS  YIJIOB
BpallleHUs] M WX CBSI3M C TpaaycHoW wmepoit. M300-
pakeHHe YIJIOB BPAIICHUS Ha OKPYXHOCTH, COOTHECCHHUE
BEJTMYUHBI YIJIa C €r0 PacioIOKECHUCM.
MDopMmyupoBaHUE OIPEACICHUN TPUTOHOMETPHUCCKHUX
(byHKUMH AJs1 YTIIOB MOBOPOTA M OCTPBIX YIJIOB MPSIMO-
YTOJILHOTO TPEYrOJbHUKA W OOBSCHEHHE WX B3aWMO-
CBSI3H.

WNuuButyanbHble 3a1aHAS
[TpakTuyeckue paboThI
CamocrosrTenpHas paboTta
KonrponsHas pabora

[ [puMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB
711 BBIYUCIICHUS 3HAYEHUI TPUTOHOMETPUIECKUX (yHK-
1M1 10 OTHOM U3 HUX.

I13y4eHne OCHOBHBIX (OPMYNI TPUTOHOMETPUH: (POPMYIIBI
CIIO’KEHHS, YABOSHHs, MpeoOpa3oBaHUs CYMMBI TPUTOHO-
METPHUECKUX (DYHKLIUH B IPOU3BEICHUE U TPOU3BEICHUS B
CYMMy ¥ HpPUMEHEHUE NpPU BBIYUCICHUU 3HAYECHHS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIICHUS €TO.
O3HaKOMJIEHME CO CBOMCTBAMHM CHUMMETPUM TOYEK Ha
CAMHUYHOW OKPYXHOCTH U NMPUMEHEHHUE UX JIJI BBIBOJA
(bopMyI mpuUBeICHUS.

Pemienue no gopmyiaam U TPUTOHOMETPUUECKOMY KPYTY
[POCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[lpumeHeHne oOOIIMX METOJIOB PpELICHUS YypaBHEHUI
IIPUBEJICHUE K TUHEHHOMY, KBaPaTHOMY, METOJ, pa3jo-
PKEHHs Ha MHOXKUTEIU, 3aMEHbI IEPEMEHHOI) Mpu peliie-
HUW TPUTOHOMETPUYECKUX YPABHEHUM.

YMeHne oTMeuaTh Ha Kpyre penieHus: NpOCTEUIINX TPU-
FOHOMETPUYECKUX HEPABEHCTB.

O3HaKOMJIEHHE C TMOHSITHEM OOPAaTHBIX TPUTOHOMETPH-

HeCKUX (PyHKITHA.

M3yueHne omnpeneneHuii apKkCuHyca, apKKOCHHYCa, apK-

TaHTeHca 4Yucia, GOpMYyIUPOBAHHUE UX, U300paKeHHE Ha

CAMHUYHONW OKPY)XHOCTH, TPUMEHEHHE TPH PEIICHUH
ABHEHUM

®YHKIAU, UX CBOMCTBA

N TI'PAOUKHU

O3HaKOMJIEHHE C TIOHATHEM IEPEMEHHOM, IPUMEpaMHu
3aBUCHMOCTEN MEX/1y MepeMEHHBIMU.

O3HaKOMJICHHE C TIOHATHEM IpaduKa, onpeeneHue npu-
Ha/JIEKHOCTH TOYKU rpaduky ¢yHkiuu. OnpeneneHue
no Qopmyiie mpocreiieil 3aBUCUMOCTH, BUAA €€ Tpa-
(buka. BelpaxkeHue no Qopmysne OIHON mNepeMeHHOI
Hepes3 Apyrue.

O3HakoMJIeHHE C ompeaencHueM GyHKIUH, (HOpMyIn-
pOBaHUE €TO0.

Haxoxxnenne oGmactu ompeneneHuss U 00JacTh 3Have-

HUH QYHKIMH.

WuauBuyanbHble 3a0aHus
[TpakTrueckue paboOThI
CamocrosrenbHas paboTta
KonTponbnas pabora
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O3HakoMJIeHHE €  OpuMepamMud  (YHKIIMOHAIbHBIX
3aBUCHMOCTEH B pEalbHBIX MPOIECcax U3 CMEKHBIX
MUCLUTUINH.

O3HaKOMJIEHME C JO0Ka3aTEeJIbHBIMH PaCCyKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEHMHONW W  KBaApaTUYHOM
(YHKIMH, TPOBEIECHUE  HWCCICIOBAaHUS  JUHEHHOM,
KyCOYHO-JIMHEHHOM, APOOHO-TMHEHHON M KBaJAPaTHIHON
(bynkuuii, noctpoenune ux rpadukon. Iloctpoenue u
ureHue rpadukoB GyHkiui. MccnenoBanue GpyHKIuu.
CocraBieHrne BUAOB (YHKIMH MO JAHHOMY YCIIOBHIO,
pelieHue 3a/1a4 Ha SKCTPEMYM.

BeimonHenne npeodpa3oBanuii rpaduka GyHKINN.

Nzydenue nowsmusi obpamuou Gyukyuu, onpeoeieHue
Buoa u nocmpoenue epaguka odbpamHou @GyHKYUU,
HaxooicOeHue ee obOnacmu onpedeneHuss u obaacmu
sHauenuu. llpumeHeHne CcBOWCTB  (yHKOMIA  TpH
MCCIICIOBAHUY YPAaBHCHHA W pEIICHUH 3a/a4 Ha
DKCTPEMYM.

O3HAKOMJICHHE C TIOHITHUEM CJIOXKHOW (QYHKIIUU.

Berunicnenne 3HadeHWH (QYHKOIUA TIO 3HAYCHUIO ap-
FYMEHTA.

Onpenenenre MoyoKeHUs TOYKU Ha rpaduke 1Mo ee Ko-
OpAHMHATaM U HAa000pOT.

lcnionp3oBaHue CBOMCTB (DYHKUUHN ISl CPAaBHEHMS 3HA-
"eHUui cteneHeit u Jorapugmos.

[TocTpoeHue rpaiKOB CTEIIEHHBIX M JIOTapU(PMHUECKUX
(b yHKITHIA.

PerieHre mokasaTelbHbIX U JOrapu(MUYECKUX ypaBHE-
HUI1 1 HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.
O3HaKOMJIEHME C TIOHATHEM HENPEPBHIBHON MEepUOIU-
beckoi (yHKIMM, HOpMyIHpPOBaHUE CBOMCTB CHHYCa U
KOCHHYCA, IOCTPOEHUE UX TpauKOB.

O3HaKOMJIEHHE C MOHATHEM TapMOHHUYECKUX KoseOaHUH
1 TIpUMepaMH rapMOHUYECKUX KOJICOAHUN JIsl ONTUCAHUS
Mpo1ecCOB B (PU3HKE U IPYTUX 00JACTAX 3HAHHUS.
O3HaKOMJIEHHE C TIOHATUEM Pa3pbIBHOW MEPUOIUUECKOMN
(byHkuuu, QopMynupoBaHHEe CBOWCTB TaHIe€HCAa U
KOTaHI€HCa, IOCTPOEHHUE UX TPaPUKOB.

[TpumeHeHne CBOUCTB (DYHKIUH 17151 CpaBHEHUS 3HAUHUN
TPUTOHOMETPUYECKUX (YHKIIUH, peleHus] TPUrOHOMET-
pUYECKUX YPaBHEHUH.

[locmpoenue cpaghuxoe obpammuvlx mpucoHomempuyec-
Kux oyHKyull u onpeodenenue no 2paguram ux c8olcma.
BrinonHenne npeodpa3oBanus rpaduKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

(O3HaKOMJICHHE C NOHATHUEM YHCIOBOW IIOCIENOBATEIb-
HOCTH, CIIOCOOaMHU €€ 3a/1aHusi, BBIYUCICHUSMH ee uJie-
HOB.

O3nakomnenue ¢ noHamuem npeoena nocie008amens-
Hocmu.

O3HaKOMJICHHE C BBIYHCIEHHEM CYMMBbI OE€CKOHEUHOTO
MHCIIOBOTO Psijia HA MPUMeEpPE BHIYMCIEHUSI CYMMBbI 0€CKO-

NunuBuyansHbIe 3a1aHUS
[TpakTuyeckue paboThI
CamocrosiTenbHas paboTa
KonrponsHas pabora
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HEYHO YOBIBAIOIICH reOMETPHUIECCKON MPOTPECCHUH.
Pemenne 3amau Ha NpUMEHEHHE (OPMYIBI CYMMBI
0ECKOHEYHO yOBIBAIOIIECH reOMETPUUECKON MPOTPECCUH

O3HaKOMJICHHE C TOHSTHEM ITPOU3BOTHOM.

N3yyenne u (GOpMYIHpPOBAHHUE €€ MEXaHHYECKOro U
FEOMETPUYECKOTO0  CMBICNIA, H3Y4YCHHE  aJIropuTMa
BBIYMCIICHUS MPOM3BOJHOW HAa TMpPUMEpPE BBIYHUCICHUS
MTHOBEHHOM CKOpPOCTH U yrjiaoBoro koagduunenra
KacaTeJIbHOM.

CocTtaBiieHue ypaBHEHHS KacaTelbHOM B 0011IeM BUJIE.
VcBoenne mpaBuin  AUPQGEPCHIUPOBAHUS, TAOJHIIBI
MPOU3BOJHBIX 3JIEMEHTAPHBIX (DYHKUUN, HpUMEHEHHUE
st quddepeHmpoBaHus  QYHKIUH, COCTaBICHUS
ypaBHEHUS KacaTelbHOM.

3yyeHne TeOpeM O CBA3H CBOMCTB (YHKIHH U
MpPOU3BOJHON, GOPMYITUPOBKA HX.

[IpoBeneHre C MOMOILBI MPOU3BOAHON HMCCIEAOBAHUS
(byHKIIMH, 3a1aHHON (popMyIIOii.

YcTaHOBIICHHE CBSI3U CBOMCTB (DYHKIIMU M TIPOM3BOTHON
o ux rpadukam.

[IpumeHeHne NpPOM3BOAHOM I pELICHHs 3a1ad Ha
HaXO0XK/IeHUE HauOOJBIIEr0, HAMMEHBIIEr0 3HAYCHUS U
Ha HAXO0XKJICHHE IKCTPEMyMa.

O3HaKOMJICHHE c HOHSATHEM UHTErpana u
MepBOOOPA3HOI.

I3yyeHne mnpaBuiIa BBIYUCICHHUS MEpBOOOpa3HON u
TeopeMbl HetoTrona— JleliOuua.

Pemenne 3amau  Ha CBsA3b I[EepBOOOpa3sHOM M ee
MPOU3BOJHOMN, BBIYUCIIEHUE TEPBOOOPA3HON AJis JaHHOMN
(byHKLINH.

Pemennie 3amady  Ha TpPUMEHEHHWE WHTETpaia s
BBIYHMCIICHUS (DU3MYECKUX BEJIMYMH U MJIOMIACH.

YPABHEHUSA U HEPABEHCTBA

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSMHU O KOPHAX
areOpanvyeckuxX ypaBHEHHM, MOHATUSAMHU HCCIEI0BAaHUS
YPABHEHHUM U CUCTEM YpPaBHEHHUM.

I13ydyeHne TeopuM pPaBHOCWIBHOCTH YPAaBHEHHMU U €€
npumeHeHus. [IoBTOpeHne 3amucu penieHus CTaHIapT-
HBbIX YpaBHEHMH, IPUEMOB IPeoOpa3oBaHUsl ypaBHEHUI
IS CBEICHUSI K CTAHAAPTHOMY YPaBHEHHUIO.

PerieHre panMOHAIBHBIX, HpPPAMOHATBHBIX, ITOKa3a-
TebHBIX U TPUTOHOMETPUYECKIX YPABHEHUHN U CUCTEM.
cronp3oBanre CBOMCTB U TpaduKoOB YHKIIUNA IS pe-
meHus ypaBHeHuid. [loBTopeHre OCHOBHBIX MMPUEMOB pe-
IICHUST CUCTEM.

PernieHre ypaBHEHUU C TPUMEHEHHEM BCEX NPHUEMOB
pa3joKeHUsT Ha MHOXKHUTEIM, BBEJCHUS HOBBIX HEH3-
BECTHBIX, TOJICTAHOBKHU, TPAPUIECKOTO METO/IA).
Pemienrie cucteM ypaBHEHMH € NPUMEHEHHEM pa3-
JIMYHBIX CIIOCOOOB.

O3HaKOMJICHHE C OONIMMHU BOMPOCAMHU PEIICHUS Hepa-

WuauBuyanbHble 3aaHus
[IpakTrueckue paboOThI
CamocrosrenbHas padoTta
KonTponbhas padota
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BEHCTB ¥ MCIIOJH30BaHUE CBOMCTB M rpauKOB (DYHKIIHI
MpU peIIeHUN HEPABEHCTB.

PerieHre HEpaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHE-
HIEM Pa3IUYHbIX CIIOCOOOB.

[lpuMeHeHne MaTeMaTUYECKUX METOIOB JUISl PELICHHS
COAep KaTENbHBIX 3aJ]au U3 pa3IMYHbIX 00JacTell HayKu
1 pakTUKU. HTeprpeTHpoBaHUE pe3ysIbTaTOB C YUETOM
pEeAIbHBIX OrPAHUYEHUHN.

3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEMN
U MATEMATHYECKOM CTATUCTUKH

I13y4enue npaBuia KOMOMHATOPHKH U MIPUMEHEHHE TIPU
perIeHny KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a/a4 METOJIOM Iepedopa u
MO TPaBUITY YMHOXKCHUS.

O3HaKOMJICHHE C TOHATHSIMHU KOMOWHATOPHUKH: pa3Mme-
[IEHUSMH, COYETAaHUSIMH, NIepPECTaHOBKaMH U (dopMmyIa-
MM JJIS1 UX BBIYMCIICHUSI.

OOBsicHEeHHEe W TpUMeHeHHe (GOpMyI Ui BBIYHCICHUS
pa3MeIeHni, IepeCTaHOBOK M COYETAaHHUH MPU PEIICHUU
3ajiad.

O3HakomieHue ¢ OuHoMoM HbloTOHA M TpeyroabHUKOM
[Tackans.

Pemenne mpakTHYECKHX 3a/1a4 C UCTIOJIB30BAHUEM ITOHS-
THIA ¥ IPaBIJI KOMOMHATOPUKH.

3y4yeHne KJ1IacCUYECKOro OINpEETIeHUsI BEPOSTHOCTH,
CBOWCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpeHre OpuUMEpPOB BBIYMCIICHUS BEPOATHOCTEH.
Permenue 3aa4 Ha BRIYMCIICHUE BEPOSITHOCTEH COOBITHIA.

(O3HaKOMJIEHHME € NPEACTABIECHUEM YHUCIOBBIX JTAHHBIX U
MX XapaKTepUCTUKAMMU.

PerieHne mpakTUYeCKHX 3a/1a4 Ha 00pabOTKy YMCIIOBBIX
ITAHHBIX, BBIYUCIICHUE UX XapAKTEPUCTHUK.

WuauBuyanbHble 3aaHus
[TpakTuyeckue paboThI
TectupoBanue
CamocrosrenbHas padoTta

I'EOMETPUA

MDopMyJIMpOBKa W MPHUBEACHHE JOKA3aTEIbCTB IIPU3-
HAKOB B3aWMHOIO pACIIOJIOXKEHUSA TMpPSAMBIX M IUIOC-
Kocteil. Pacro3HaBaHMe Ha 4YepTekKax U MOJENISAX pas-
IIMYHBIX CIy4a€B B3aHMMHOTO PACIOJIOXKEHHUS TMPSAMBIX U
MIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHHI.
MDopMynHpoBaHUE ONpPENENEeHUN, TPU3HAKOB U CBOWCTB
MapayuICJIbHBIX W HNCPHCHAUKYIIAPHBIX HHOCKOCTCI\/'I,
NBYTPaHHBIX U JTUHEHHBIX YTJIOB.

BrInosiHEHNE TOCTPOEHHUS YTIIOB MEXAY NPSIMBIMU, ITPsi-
MOM U MIIOCKOCTBIO, MEXAY MIOCKOCTSIMU IO ONMUCAHUIO
M pacrio3HaBaHUE WX HA MOJIEIX.

[TpumeHeHne NPU3HAKOB U CBOMCTB PACIIONOKEHUS MPsi-
MBIX Y TIOCKOCTEH MPH PEIICHUH 3a/1a4.

N300pakeHne Ha PUCYHKAaX U KOHCTPYHUPOBaHUE HA MO-
NEJIAX TEPHCHAUKYISIPOB M HAKJIOHHBIX K IIJIOCKOCTH,
OpPsIMBIX, MapaIETbHbIX MIOCKOCTEN, YTIIOB MEXY Ipsi-
MO U TUIOCKOCTBIO M1 000CHOBaHHE MOCTPOESHHUS.
Pemenue 3a1a4 Ha BBIYHUCIEHHUE T€OMETPUUECKUX BEIHU-
ynH. OnuceiBaHue pacCTOdIHNA OT TOYKH OO ITJIIOCKOCTH,

CamocrosiTenbHas paboTa
WuauBuyanbHble 3aaHus
[IpakTrueckue paboOThI
KonrtponsHas pabora
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OT MPSIMOM 70 TIIOCKOCTH, MEXY TUIOCKOCTSMH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXY MPOU3BOIHHBIMU
(burypaMu B MpOCTPAHCTBE.

MopMyJIMpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O
paccTOsTHUAX (TEOpeM CyILECTBOBAaHUS, CBOMCTBA).
300paxkeHne Ha yeprexax U MOJAEIAX PacCTOSHUSA U
000CHOBaHUE CBOUX CyxJeHHui. OnpeneneHne U BbIUUC-
JIeHUe pacCTOsHUE B mpocTpancTse. [lpumenenue ¢op-
MyJI ¥ TEOPEM IUIAHUMETPHUH JUJIsl pELICHMs 3a/1ay.
O3HaKOMJIEHME C IOHSITHEM NapajuIeIbHOTO IPOEKTHU-
pOBaHUA U €r0 CBOUCTBAMU. Dopmynuposanue meopemol
0 NI0WAOU OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.
[IpumeneHne Teopuu Juiss 0OOCHOBAaHUS HMOCTPOCHHUH U
BBIYHACIICHUN.

ApPryMEHTUPOBAHHE CBOUX CYXIEHUH O B3aHUMHOM
pacrtoI0KEeHUN TPOCTPAHCTBEHHBIX QUTYP.

Onucanve M XapakTePUCTHKA Ppa3IM4HbIX BHJIOB
MHOTOI'DAaHHHMKOB, IIEPEYMCICHHE UX DJJIEMEHTOB U
CBONCTB.

I1300pakeHe MHOTOTPAaHHUKOB U BBINOJIHEHHUE IIOCT-
pOoeHUs Ha N300paKEHUAX U MOJAEISIX MHOIOI'PaHHHUKOB.
BbrunciieHHe JUMHEHHBIX JIEMEHTOB M YIJIOB B IPOCT-
PAaHCTBEHHBIX  KOHQUIypalusX, apryMEHTUpOBaHME
CBOUX CYXICHHUH.

XapakTepucTuka ¥ U300paKEHHE CEUYEHHUs, Pa3BEPTKU
MHOTOI'PAaHHHMKOB, BBIYMCIICHUE IUIOIIANEH ITOBEPXHOC-
Teil.

[TocTpoenue npocTenx ceyeHuit Kyoda, mpu3Mbl, MUpa-
musel. [IpuMeHenue (akToB W CBeleHUM M3 IUIaHM-
METPHH.

O3HaKOMJIEHME C BHJAaMH CUMMETPUN B IIPOCTPAHCTBE,
(bopMyITUpOBaHHUE OIpPEACICHU W CBOMCTB. XapakTe-
PUCTHKA CUMMETPUU TEJ BPALLEHUs U MHOIOTPAaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETPUH IIPH PEILIEHUN 33]1a4.
lcniosnb30BaHNe MPHOOPETEHHBIX 3HAHWN I MCCIeo-
BaHWs U MOJEIMPOBAHUS HECIIOKHBIX 3a]1a4.
300paxeHue OCHOBHBIX MHOI'OI'PAaHHUKOB U
BBITIOJIHEHHE PUCYHKOB IO YCJIOBHSM 3a/1a4.

O3HaKOMJIEHME C BHUJAMHU TeJl BpalleHus, (Hopmysu-

pOBAaHME UX ONPEIEICHUN U CBOMCTB.

MDOopMyIMpPOBAaHUE TEOPEM O CEUEHUU IIapa INIOCKOCTHIO

M TUIOCKOCTH, KacaTelbHOH K chepe.

XapakTepucTuka 1 U300paskeHue Tel BpallleHus], UX pa3-

BEPTKH, CEUCHHUS.

Pemienne 3a1ad Ha MOCTPOEHUE CEYEHUM, BBIYMCIICHUE

IJIMH, PACCTOSIHUM, yTIIoB, Muiomanei. IlpoBenenne

NOKa3aTeJIbHbIX PACCYKICHUI NPU pELICHUH 3a/1a4.

[TpumeHeHne CBOMCTB CMMMETPUU IIPU PELIEHUM 3a]1a4

Ha TeJla BPallleHUsl, KOMOMHALIUIO Tell.

I1300pakeHre OCHOBHBIX KPYIJIBIX TEJI U BBIOJIHEHUE
VICYHKA I10 YCJIOBHIO 3a/1a4H.

O3HakOMJIEHHE C MOHATHUSIMH IUIOMAAA W O0O0BheMa,

26




AKCHOMaMH M CBOMCTBaMH.

Perenre 3amad Ha BBIYMCICHHE ILUIOMIAAEH IIIOCKHX
(buryp ¢ mprUMEHEHHEM COOTBETCTBYIOMUX (GopMyn u
(bakTOB M3 IUIAHUMETPHH.

N3yuenne TeopeM o BBIYMCIICHUU 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, PELICHUE 3a7a4 HA IPUMEHEHUE
(bopMyJ1 BEIYUCIICHUS 00HEMOB.

N3yyenne QopMmyn i BBIYUCICHHS — IUIOIIAACH
MOBEPXHOCTE MHOTOI'PAHHUKOB U TEJ BpaICHUS.
O3HAaKOMIICHHE C METOJOM BBIUKMCICHHUS ILIOIIAAU
MOBEPXHOCTH CHEPHI.

Perienue 3a1a4 Ha BBIYMCIIEHUE TUIOMIAIEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

O3HakOMJIEHME C TIOHATHEM BekTopa. I3yuenue
IEKapTOBOM CHCTEMBbl KOOpPAMHAaT B IPOCTPAHCTBE,
[OCTPOEHUE 0 3aJaHHbBIM KOOpJAMHATaM TOYEK U
MJIOCKOCTEH, HaX0KJICHUE KOOPIMHAT TOYEK.

HaxoxxneHune  ypaBHEHUH  OKPYXHOCTH,  CQepsl,
[UIOCKOCTH. BbIunciieHne pacCTOSHNUN MEXy TOUKaMHU.
l13ydyeHue CBOWCTB BEKTOPHBIX BEIWYMH, IIPABUII
pa3JIoKEHHUsT BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
OpaBWJI ~ HAXOXKACHUS  KOOPJAMHAT  BEKTOpa B
NPOCTPAHCTBE, INPaBWJI  JCHCTBUII C  BEKTOpaMH,
3aJJaHHBIMU KOOPJIMHATAMH.

[ [puMeHeHne Teopuu NpU PELICHUN 3a1a4 Ha JEHCTBUSA C
BEKTOpPaMHU.

I3ydeHne  CKalsIpHOTO  IPOU3BEIEHUS  BEKTOPOB,
BEKTOPDHOTO  YpPaBHEHHsI IpPsSMOM M IUIOCKOCTH.
[Ipumenenue Teopuy MpU PELICHUN 3a1a4 Ha IEUCTBUS C
BEKTOpaMH, KOOPJAHMHATHBIA  METOJ, INPHUMECHEHHUE
BEKTOPOB  JUIS  BBIYMCICHHUsS BEIMYMH  YIJIOB U
pacCCTOSTHUN.

(O3HaKOMJIEHHE c JI0Ka3aTelIbCTBaMU TEOPEM
CTEPEOMETPUN O B3aMMHOM DACIOJIOKECHUH NPAMBIX H
[UIOCKOCTEH € UCIIOJIb30BAHUEM BEKTOPOB
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