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IMOACHUTEJIBHASA 3AIINCKA

PaGouas iporpamma I'TIOY TO «HTIIBb» o o0iieoOpa3zoBaTeIbHOW AUCITUILIHHE
«Maremaruka» paszpaborana Ha ocHOBe TpeboBanuii ®I'OC cpeanero obiero obpaszoBa-
HUSI, IPEIBSIBISIEMBIX K CTPYKTYypE, COACP>KAaHHUID U pel3yibTaTaM OCBOCHHUS y4eOHOU
ITUCOUIUIMHBI «MaTreMaTuKa», B COOTBETCTBUU C PeKOMEHIalusiMu 1O OpraHu3aluU
HOJIy4YEHHSI CpPEIHETro O0Inero oopa3oBaHUsI B IIpejiejiaX OCBOCHHSI 00pa30BaTEIBHBIX IIPO-
rpaMM CpegHero IpodeccrnoHaabHOTO 00pa3oBaHUsI HA 0a3e OCHOBHOTO 00Iero obpasoBa-
HUSI C yU4eTOM TpeOoBaHUU (eaepaibHBIX TOCYyIapCTBEHHBIX 00pa30BaTEIBHBIX CTaHAap-
TOB W TIOJIy4aeMou mnpodecCur HIIW CHCIHAJTBHOCTH CPEIHEro IPodecCuOHaATBHOTO
obpa3oBanust (nmucebMo JlenmapramMeHTa rocyJapCTBEHHOU IOJUTHUKHU B chepe IMOATOTOBKHU
pabouunx xaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Pa6ouas niporpamma I'TIOY TO «HTIIb» obmnieodpa3zoBaTenbHON y4eOHON JTHUCITH-
minHa «MaremaTuka: ajredpa M Havajla MaTeMaTHYSCKOro aHaju3a; reoMeTpus» (majee
— «MaremaTuka»), npeaHaszHadeHa It u3ydeHust marematuku B ['TIOY TO «HTIIby,
peanu3yroero oopa3oBaTesibHyI0 IIPorpaMmy CpeHEeTo 001Iero oopa3zoBaHUs B IIpeaenax
OCBOCHHUSI OCHOBHOM IpodeccroHaibHOM oOpa3oBaTtesibHOM mporpammbl CITO (OITOIT CITO)
Ha 0a3e OCHOBHOTO 0011ero o0pa3oBaHusl MPHU NOATOTOBKE KBAIU(PUIIMPOBAHHBIX paboumnx,
CITY>KaIllIUX U CHCI[UAJIMCTOB CPEIHETO 3BCHA.

Copneprkanue mporpamMMbl «MaTeMaTHKa» HAMPaBJICHO Ha JOCTUXKCHUE CIICAYIOTIHX
LEeJIeH:

obecrieueHne CHOPMHUPOBAHHOCTH TMPEACTABICHUNA O COLMAJIBHBIX, KYJIBTYPHBIX U
UCTOPHUYECKHUX (paKTOpaX CTAHOBJICHHUSI MAaTEMaTHKH;

obecrieueHne CPOPMHUPOBAHHOCTH JIOTHYECKOTO, AJTOPUTMHUYECKOTO W MaTEMaTHYECKOTO
MBIIIJICHUST ;

obecrieueHre c(hOPMHUPOBAHHOCTH YMEHHUI NPUMEHSITH IIOJYYCHHBIE 3HAHUS MPHU PEIICHUU
pa3iauYHBIX 3a7a4;

obecnneyeHue CPOPMHUPOBAHHOCTH MNPEACTABIICHUH 0 MaTeMaTHKE KaK 4YacTH o0lleuenoBe-
YECKOW KYJIBTYpPbl, YHUBEPCAIIBHOM SI3BIKE HAyKH, MO3BOJISIIOIIEM OIMCBIBATH U U3ydaThb
peabHBIE NPOLECCHI U SIBJICHUS .

B mporpamMmy BKIIIOYEHO COJICp>KaHUE, HAIPABJICHHOE Ha (GOpMHpPOBAHHE Yy CTYIACH-
TOB KOMIETEHIIUIM, HEOOXOMMUMBIX 1J1s1 kKadecTBeHHoro ocsoenust OIIOIT CIIO na 6ase
OCHOBHOTO OOIIIETr0 00pa30BaHUsI C TIOJIYUYCHUEM CPEIHETO O0IIero 00pa3oBaHUsl; MPOrPaMMBbI
MOATOTOBKH KBaJIM(PUIIUPOBAHHBIX padoOduX, CIIy>KallluX; IPOrpaMMbl TMOJITOTOBKH
crieruanucToB cpeanero 3seHa (ITTTKPC).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIIH-
INJIMHBI <MATEMATHUKA: AJII'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; T'EOMETPUS»

MartemaTuka siBasieTcss (QyHAaMeHTaJIbHOW o00mieo0pa3oBaTenbHON aUC-
OUILTAHOM CO CJIOKHBIIUMCSI YCTOMYHMBBIM COJEP>KaHUEM U OOIIMMHU TpeObOBaHHU-
SIMHU K TIOJATIOTOBKE y4YalllluXCsl.

B I'TIOY TO «HTIIb», peanu3ymoiieM o0pa3oBaTeIbHYIO IIPOTrpaMMy Cpe-
Hero obuiero oopa3zoBanust B npeaeinax ocsoenuss OITOIT CITO na 6a3e ocCHOBHOTO
ob1iero o0pa3zoBaHUsI, U3YYCHUE MAaTEMAaTHKHU UMEET CBOU OCOOCHHOCTHU B 3aBHUCH-
MOCTH OT npoduiist npodecCHOHAITBHOTO 00pa30BaHUS .

IIpu ocoenuun npodeccuit CIIO ectecTBeHHOHay4dYHOro mpoduiisa mpodec-
CHOHAJILHOTO oOpa3zoBaHus, Npu ocBoeHUM mnpodeccuiit CIIO TeXHUYECKOTO U CO-
OUAJIBHO-?KOHOMHYECKOro mnpoduie npodeccnoHaJIbHOTO o0pa3oBaHHs MaTeMa-
TUKa U3ydaeTcst 0oJyiee yriy0OieHHo, Kak npoduiibHast yuyeOHast JUCHUIIINHA, YIU-
ThIBaIOIAsl CIIEHU(PUKY OCBAMBAEMBbIX MPOdeccHii.

DTO BBIpa’kaeTcsl B COJIep>KaHUU OOydeHHsI, KOJIMYECTBE HACOB, BBIJE-
JSIEMbBIX Ha U3YyUYCHHE OTACIBHBIX TEM HPOrpaMMbl, TJIyOMHE UX OCBOCHUS CTY-
JIEHTaMu, 00beMeE U XapaKTepe MPaKTUUYSCKHUX 3aHSITUM, BUJaX BHeayIUTOPHOU
CaMOCTOSITEJIbHOU pabOTHI CTYACHTOB.

OO01re nenu U3y4dYeH!usl MaTeMaTUKU TPAIHUIIHOHHO PEAaTU3yI0TCSI B YEThI-
pex HalpaBICHUSIX !

1. obmee mpescraBaeHue 00 UISSIX U METOJaX MaTEeMaTUKH,

2. WHTEJUIEKTYaJIbHOE Pa3BUTHE;

3. oBIaJeHHe HEOOXOIMMBIMU KOHKPETHBIMHU 3HAHUSIMU U YMEHUSIMU;

4. BocIMTaTeJILHOE BO3JCHCTBUE.

[Mpopunuzanus uened maTeMaTUUYECKOro oOpa30BaHUSI OTpa’kaeTcsi Ha
BBIOOpE NMPHUOPUTETOB B OpPraHU3AILIUMU YUYEOHOM NesATeIBbHOCTU CTYyIAEeHTOB. Jliis
TEXHUYECKOTI'0, COIMAJIbHO-3KOHOMHYECKOT0 mnpoduieil npodeccuoHaIbHOTo 00-
pa3oBaHUs BBIOOp IIeJIE CMeEMIaeTcsi B NMparMaTU4YeCKOM HaIllpaBICHHUH, IIPEIy-
CMaTPHUBAIOIIEM YCHJICHHE W pacCIIMpEeHHE NPUKIAJTHOTO XapaKTepa H3yUYCHUS
MaTEeMaTUKH, MPEUMYNIECTBEHHOW OPHEHTAIlMU Ha aJTOPUTMHUYECCKUH CTHIIb II0-
3HABATECJIBHOU NEeSITEeIBHOCTH. J|JIsI ecTecTBEHHOHAYy4YHOTO mpoduiis mpodeccro-
HaJIBHOTO O0pa30BaHUsI 0ojiee XapaKTEPHBIM SIBIISICTCS YCHUJICHHE OOIEKYJIbTYp-
HOM COCTaBJISIONIEH Yy4YeOHOW MJUCIUIUIMHBI C OpUEHTAalHell Ha BU3YyaJbHO-
00pa3HbIi U JOTUMYECKUN CTUIIM y4eOHO paboThI.

N3ydyenne maremMaTHKH KakK NpodHIIbHON oO0Iieoopa3oBaTesibHON yueOHOM
JUCHMIUINHBI, YYUTHIBAIONIEH crieU(PUKY OCBAaMBAEMBIX CTyJAEHTAMHU MNpodeccuii
CIIO, obecnieunBaeTcsi:

BBIOOPOM pPa3JIHUYHBIX ITOJIXOJ0B K BBEJICHHUIO OCHOBHBIX TTOHSITHH,
opmupoBaHHEeM cUCTEMBI YUeOHBIX 3aJlaHul, obecrieunBaroux 3¢ ¢eK-
TUBHOE OCYIISCTBJICHUE BBIOPAHHBIX MEJIECBBIX YCTAHOBOK;

e o0orameHHeM CIEKTpa CTUJIeH y4eOHOM NesITeJILHOCTH 3a CHET COrjaco-
BaHUsS C BEIYNIMMH JE€SITCIILHOCTHBIMH XapaKTEPUCTUKaMH BBIOpaAaHHOU
npodeccuu.

I[IpodpunbHast cocTaBisitolasi OTpakaeTcsi B TPeOOBAHHUSIX K MOJATOTOBKE
CTYJICHTOB B YaCTH:
e 0O0mIel cucTeMbl 3HAHUM: coJieprKaTesIbHbIE TIPUMEPHI UCIIOJIb30BaHUS
MaTeMaTHYeCKUX UAeH U METOJ0B B MPO(peCcCHUOHAIIBHON NesITEIIbHOCTH,;
e YyMEHMH: pas3jinuue B ypPOBHE TpPeOOBAHUU K CIIOKHOCTH IIPUMEHSIEMBIX
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aJITOPUTMOB,;

® [PAKTHYECKOI'0 MCIIOJIBL30BAHUSI NPUOOPETEHHBIX 3HAHUM U YMEHUM: UH-
JTUBUIYATBHOTO Y4eOHOTO OMNBITA B IIOCTPOCHUH MaTEeMAaTUYECKUX MOJIe-
JieH, BBIMOJIHEHUH HCCIE0BATEIBCKUX MIPOESKTOB.

Takum oOpa3oM, peau3anusi COACp KaHUsI YyUYEeOHOU MUCIUTIIIUHBI OPH-
SHTHUPYET Ha NPUOPUTETHYIO POJIb MPOIIECCYATBHBIX XapaKTEPUCTUK y4eOHOU pa-
00ThI, 3aBUCANINX OT MPoduisi NMPOoPECCUOHATIHPHOTO 00pa30BaHUS, MOJIYYCHUS
ONbITa HCOOJB30BAHUSI MAaTEMAaTUKHU B COJIEPKATECIBHBIX U TIPOJPEeCCHOHATBHO
3HAYUMBIX CHUTYalHsIX I10 CPaBHCHHUIO C (HOpMaJbHO-yPOBHEBBIMU pPE3yJIbTaTHUB-
HBIMH XapaKTECPUCTHKAMHU OOYYCHHUSI.
ConeprkaHue y4eOHOW IHCIIUILUIMHBI pa3padoTaHO B COOTBETCTBHUHU C OCHOB-
HBIMH COJICPKATECIbHBIMH JIMHUSIMHA OOYYCHHUSI MATEMAaTHKE
e anreOpanyeckasi JIMHUWSI, BKIIIOYAKIIAsi CHUCTEMAaTHU3AIlHUIO CBEICHHH O
qucilaX; W3YYCHHUE HOBBIX M O0000IIIEHHWE paHee H3YYCHHBIX OIepariuid
(Bo3BezeHME B CTEIICHB, M3BJICYCHUE KOPHSI, JiorapupmupoBaHUE, CH-
HYC, KOCHHYC, TAHI'€HC, KOTAHI'CHC M OOpaTHbIE K HUM); H3YUYCHHE HO-
BBIX BHJIOB YHCJIOBBIX BBIPAXKCHUH U (DOPMYJT; COBEPIIICHCTBOBAHHE TTPAK-
TUYECKUX HABBIKOB W BBIYHUCIHUTEIBHONU KYJIBTYPhI, PACHIMPESHUEC U CO-
BEPIIICHCTBOBAHUE aJire0pandecKoro ariapara, cOpMHPOBAHHOTO B OC-
HOBHOM IIIKOJIC, U €ro IMIPUMEHECHHUE K PEIICHUI0 MaTEeMAaTHUYCCKUX U IIPH-
KJIQJIHBIX 3ajJiad4;

® TCOPETUKO-PYHKIIMOHAJIbHASI JIMHUSI, BKJIIOYAKIIAsl CHUCTEMAaTHU3AIIMI0 U
pacmmpeHue cBeIeHUN O (PYHKIHUSIX, COBEPIINCHCTBOBAHHE TI'padHUICCKHUX
YMEHHH, 3HAKOMCTBO C OCHOBHBIMH HJICSIMA W METOJaMH MaTeMaTH4de-
CKOr0 aHajMu3a B 00BbeMe, ITO3BOJISIIONIEM WCCJICIOBATh AJIESMEHTAPHBIC
byHKOHHU U peniaThk MPOCTSHIITHE TEOMETPUICCKHUE, PU3UICCKUE U IPYTHC
MPUKJIAJHBIC 3a/1a4H;

e JIUMHHUS YPaBHEHHUI U HEPABEHCTB, OCHOBAHHASI HA MOCTPOCHUH U WCCIIEIOBA-
HUH MaTeMaTH4YeCKUX MOJIeJIeH, TepeceKaroIasicsi ¢ aareopandeckoil 1 Teo-
peTuKo-GYHKITMOHAIIBHOM JIMHUSIMA W BKJITIOYAIOIAsl Pa3BHUTHE U COBEP-
IICHCTBOBAHME TEXHUKU alreOpamdecKuxX Ipeodpa3zoBaHUN IS PEIICHUS
YpaBHEHUM, HEPABEHCTB U CUCTEM; (POpPMUPOBAHME CHOCOOHOCTH CTPOUTH U
HICCIJIC/IOBATh TPOCTEUININE MAaTeMaTHYSCKHUE MOJICIH TIPU PEHICHHUH MTpH-
KJIAJAHBIX 3a7a4, 3aJa4 U3 CME>KHBIX U CHCIUATIbHBIX JUCIUTIINH,

e TeoMeTpHUYeCKasl JIMHUS, BKIIIOYAIOIIAs HATJISITHBIC TIPEJICTABIICHUSI O TIPO-
CTPAHCTBEHHBIX (PUTYypax M U3YyUYCHHE HUX CBOMCTB, (POpMUPOBAHUE U pa3-
BUTHE IMPOCTPAHCTBEHHOTO BOOOpa’>KEHUsI, pa3BUTHUE CHOCOOOB I'€OMETpPH-
YEeCKUX W3MEPEHUM, KOOPJIUHATHOTO U BEKTOPHOTO METOJOB JIJIsI pellle-
HUSI MAaTeMAaTUYICCKUX U MPHUKJIIATHBIX 3a7a4;

e crToXacTUYecKasl JIMHUsI, OCHOBaHHAasli Ha Pa3BUTUU KOMOMHATOPHBIX yMe-
HUM, OPEACTaBICHUN O BEPOSITHOCTHO-CTATHCTHUYECKHX 3aKOHOMEPHOCTSIX
OKpPY>KaroIliero Mupa.

Pasnensl (TeMbl), BKJIIOYCHHBIC B COJICPYKAaHHE YICOHOW TUCIIUIIIINHBI, SIBJISI-
FOTCSI OONTUMHU TSI BeceX mpoduiie mpodeccuoHalIbHOTO 00pa30BaHUSI U MIPU BCEX
o0beMax y4yeOHOro BPEMEHM HE3aBUCHMO OT TOIO, SIBJISIETCSI JIU yuyeOHasl NHCIU-
mnHa «MaremaTtukay 0a30Boi MIIU TTPOUITBHON.

HN3yuenue obmnieobpazoBaTeIbHON Yy4eOHOW AUCHUIUIMHBI «MaTteMaTuka
3aBepllaeTcs MOJABEASHUEM HUTOrOB B (hopMe 3K3aMeHa B paMKax MPOMEXYTOYHOM
aTrTecTallMM CTYAEHTOB B mnpolecce ocBoeHUs1 ocHoBHOM OIIOII CIIO ¢ nomyuyeHuem
cpenHero obuiero oopazoanus (ITITKPC).



MECTO YUEBHOU JUCIIMIIJIMHBI B YUYEFHOM
INJIAHE

VYuyebnass qucuumiimHa «MaremaTuka: ajgrebpa u Hadyajia MaTeMaTHYeCKOro
aHan3a; TEOMETPHUST» SIBIISIETCSI yUEOHBIM IPEIMETOM 00s13aTeJIbHOW MpeIMETHON
obnmactu «Martematuka u uHpopmatuka» ®I'OC cpemnero obiero oo6pa3zoBaHMsI.

B T'TIOY TO «HTIIb», peanu3yrwomniero o0pa3oBaTeIbHYIO MpPOTrpaMMy
cpeaHero obmiero obpasoBaHust B mipenenax ocBoeHusi OITOIT CITO na 6a3e oc-
HOBHOTO obriero obpa3oBaHusi, yudeOHasi QUCIIUIUINHA «MaTeMaTuKa» HU3ydaeTcs
B ob1ieoOpa3oBaresibHoM InkJiie yaeOHoro muana OITOIT CITO na 6a3e OCHOBHOTO
00111eT0 00pa30BaHMUs C IOJIydeHUEM cpeaHero odiero oopa3zosanusi (ITTTKPC).

B yue6nom mmane IITIKPC yuebnast nucriuiuinHa «MareMaTuka» BXOIHUT B
cocTaB 00IIUX 00IIe00pa3oBaTEIIbHBIX YUYCOHBIX TUCIIAIUINH, (DOPMHUPYEMBIX U3 00s-
3aTeNIbHBIX TIpeaMeTHBIX obmacteit DI'OC cpemnero olOmiero oOpa3oBaHUWsI, JJIsI
npodeccuit CIIO cooTBeTcTBYIOIIETO MPOPUIIst MpodecCHOHATHFHOTO 00pa30BaHUSI.



PE3VJIBTATHBI OCBOEHUSI YUEBHOM
AUCLHUNJINHBI

OcBoeHUE cONEp>KaHUS y4YeOHOU IHUCHUIUITUHBI «MaTtemMaThuka» oOecrieuuBaeT
JIOCTH>KEHUH CTYJACHTAMH CICAYIONINX PE3YJILTATOB!:

JIUYHOCMHBIX.

cOpMHUPOBAHHOCTh MPEJICTAaBICHUN O MaTeMaTHUKE KaK yHHBeEpcasb-
HOM sI3bIK€ HAYKM, CPEJCTBE MOJICJIMPOBAHUSI SIBJIECHUM M IIPOLIECCOB,
UJesIX U METOJlaX MaTeMaTUKH;

MOHUMaHHWE 3HAYUMOCTH MATEMAaTHKHU JIsI HAYYHO-TEXHHYECKOTO
nporpecca, cOpMUPOBAHHOCTh OTHOLIEHHsSI K MaTeMaTHKE KakK K 4a-
CTH OOIIeYeI0BEeYEeCKON KYJbTYpPbl 4Yepe3 3HAKOMCTBO C MCTOpHEN
pa3BUTUSI MAaTEMAaTHKH, dBOJIOLHEH MaTeMaTUYECKUX HUJCH;
pa3BUTHE JIOTUYECKOT'O MBIIILJICHUS, IPOCTPAHCTBEHHOTO BOOOpakKeHM s,
aJITOPUTMHUYECKON KyJIbTYpbl, KPUTHUYHOCTH MBIIIJIECHHUSI Ha YpPOBHE,
HeoOXxoauMoMm Jist Oyaymied npodecCuOHAJIbHOM AesITEJIbHOCTH, IS
IIPOJIOJI>KEHHsI 00pa30BaHUsI U caMOOOpa30BaHUsI;

OBJIQJICHHUE MaTeMaTHYECKUMH 3HaHUSIMU MU YMEHHUSIMH, HE00XOdu-
MBIMHU B IIOBCEJHEBHOM >KHU3HH, JJISI OCBOCHMSI CMEYXKHBIX €CTECTBEHHO-
HAy4YHBIX JHUCUMUIUIMH WU JUCLHUIUIMH TNPO(GECCHUOHAJIBHOTO IHKJIA, I
oJIy4deHUs1 00pa30BaHUsI B 00JIacTsIX, HE TPeOyOIIUX yrilyOJeHHOH Ma-
TEMaTHYE€CKOH MOJATOTOBKH,

FOTOBHOCTBh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM 4HCJE camoobpa-
30BAaHUIO, HA MPOTSI>KEHUHU BCEU >KM3HU; CO3HATEIBLHOE OTHOMICHUE K
HEIIPEPBIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO YCIIEHIHOW mnpodeccuo-
HaJIbHOM M OOIIIECTBEHHOM HESITEIHLHOCTH,

FOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYUECKOM U OT-
BE€TCTBEHHOMU J1I€SITEILHOCTH,

FOTOBHOCTh K KOJUJIEKTHUBHOM paboTe, COTPYJIHUUYECTBY CO CBEPCTHHKA-
MU B  oOpa3zoBaTelbHOH,  OOIIECTBEHHO  MOJIE3HOM,  yuyeOHOo-
HCCIIEI0BATEIIbCKOM, MPOEKTHOM U APYTUX BHUJAX AESITEJILHOCTH;
OTHOIIIEHUE K MPO(PECcCHOHATBHON NesITEIbHOCTU KAaK BO3MOYKHOCTH yda-
CTUsI B PEIICHUM JIMYHBIX, OOILIECTBEHHBIX, I'OCYIapCTBEHHBIX, OOIIEHA-
IIUOHAJIBHBIX IIPOOJIEM,;

MemanpeOMemH bl X

YMEHHE CaMOCTOSITEJIBHO OIIPEACIIsITh LEIN ASSITEJIBHOCTH M COCTaB-
JISITh IUUIAHBI JESTEJIBHOCTH; CAaMOCTOSITEJIBHO OCYILECTBIISITH, KOH-
TPOJIUPOBATh M KOPPEKTHUPOBATh AESATEIBHOCTh; HCHOJIb30BaTh BCE
BO3MOKHBIE PECYPCHI JUIsI JTOCTHUKEHUSI MTOCTABJICHHBIX LIEJIENM U peaiu-
3allMM TUIAHOB JESITEJIbHOCTH; BHIOMpATh YCHENIHBbIE CTpAaTeruu B pas3-
JIUYHBIX CUTYallHsIX;

YMEHHE NPOAYKTHUBHO OONIIATBCSI W B3aMMOJIEMCTBOBATH B IpoIlecce
COBMECTHOM JESITEJIBHOCTH, YYMTBHIBATH MO3UIINN JPYTUX YYaCTHUKOB
JIesITeNbHOCTH, 2 GEKTUBHO pa3peraTh KOHQIUKTHI,

BJIaJICHHUE HABBIKAMHM MO3HABATEIbHOM, y4eOHO-UCCIEN0BATEIBCKON U
MMPOEKTHOM JIesITeJIbHOCTH, HaBBIKAMU pa3pelieHust mpodjaeM; crocoo-
HOCTh U TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pPEIIEHUS
NpaKTUYECKUX 3a/a4, IPUMEHEHHUIO PA3JIUYHBIX METO/I0B MMO3HAHUSI,
TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHOM HH(PpOPMAIITMOHHO-
MO3HABATEJIbHOW NEsITeJIbHOCTH, BKJIIOYAsl YMEHHE OPHUEHTHUPOBATHCS
B pa3JMYHBIX HCTOYHUKAX UHPOpMAIMH, KPUTHYECKH OLIEHUBATh U
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UHTEPOPETUPOBATE HH(POPMALIHIO, IOJYyYaeMyl H3 pa3jIN4HBIX HC-
TOYHUKOB,;

BJIQJICHUE SI3BIKOBBIMM CPEJICTBAMH. YMEHHE SICHO, JIOTUYHO U TOYHO
u3jaraTh CBOIO TOYKY 3PEHHSsI, UCIIOJb30BaTh aJCKBAaTHbIC SI3bIKOBbLIC
CpenCTBa;

BJIaJICHHE HABBIKAMHU I103HABATEJIbHON pedJIeKCUM KAaK OCO3HAHHUS CO-
BEpILIAEMBbIX JIEHMCTBUU U MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YyJIbTATOB
U OCHOBAHMI, I'PaHUIl CBOETO 3HAHHUSI U HE3HAHMSI, HOBBIX I[O3HaBa-
TEJBHBIX 3a/1a4 U CPEACTB IS UX JOCTUXKEHUS;

LIEJIEYCTPEMJIEHHOCTh B IOMCKaxX W IPUHSATUM PEIIEHUM, coobpas3u-
TEJIBHOCTh M HWHTYMIUSI, PA3BHUTOCTh HPOCTPAHCTBEHHBIX MpEACTaB-
JICHUH; c10COOHOCTH BOCIIPUHUMATH KPAacoTy U TAPMOHUIO MHUPA,

npeoMemHbILX.

chOpMUPOBAHHOCTH IIPEACTABICHHUN O MaTeMaTHKE KaK 4YaCcTH MHPOBOU
KYJIBTYPbl U MECTE€ MAaT€MAaTUKHW B COBPEMEHHOW LIUBUJIN3AallUH, CHOCO-
0ax oIrmMcaHus SIBJICHUU peaJIbHOTO MUPA HA MAaTEMaTHUYE€CKOM SI3BIKE;
c(OpPMHUPOBAHHOCTH TIPEACTABIICHHH O MAaTeMaTHYSCKUX ITOHSTUSIX
KaK BaKHEHUIINX MATEMaTHYECKUX MOJECJISIX, IMO3BOJSIOMINX OMNHCHI-
BaTh U M3y4YaTh pa3HbIC IIPOLIECCHI U SIBJICHUS; TIOHUMaHUE BO3MOKHO-
CTH AaKCHMOMATUYECKOI'0 HOCTPOCHUSI MATEMATUUYECKUX TEOPHUIA;
BJIQJIECHUE METOJlaMHU JI0KA3aTEJIbCTB M AJITOPUTMOB PELICHUsI, YMEHUE
UX MPHUMEHATH, IMPOBOJUTH JI0KA3aTEJIBHBIE PACCY>KJICHUSI B XOJE pe-
HICHUS 3a7a4;

BJIAJICHUE CTAHAAPTHBIMHU MPHUEMAMU PELUICHHUSI PALIUMOHAJIBHBIX U Hppa-
LUOHAJIbHBIX, [IOKa3aTEJbHbIX, CTEIEHHbIX, TPUTOHOMETPUUECKUX
YPaBHEHUM M HEPABECHCTB, UX CHUCTEM; MCHOJIb30BAHUE I'OTOBBIX KOMIIb-
FOTEPHBIX MTPOrpaMM, B TOM YHCJIE€ IJIsI HOUCKA MYyTHU PEHICHUS U WUJLIIO-
CTpalliM PEIICHUSI YPAaBHEHUN U HEPABEHCTB;

chOpPMHUPOBAHHOCTH IPEACTAaBICHUN 00 OCHOBHBIX MOHSITUSIX MaTeMa-
TUYECKOT'0 aHaJIn3a U UX CBOMCTBAX, BJIQJICHUE YMEHHEM XapaKTEpPHU30-
BaTh MoBeAeHUE (QYHKIUM, HUCIIOJB30BAHUE TMOJYUYEHHBIX 3HAHUM JJIsI
OIMHMCaHUs U aHaJIn3a peajibHbIX 3aBUCUMOCTEN;

BJIQJJCHUE OCHOBHBIMH IOHSITUSIMH O IUIOCKHX W HOPOCTPAHCTBEHHBIX
reoMeTpuiyeckux (¢urypax, MX OCHOBHBIX CBOWCTBax; copMHUpOBaH-
HOCTh YMEHHSI paclio3HaBaTh reoMeTpuueckue (GUrypbl Ha 4depTesKax,
MOJEJISIX U B pe€aJIbHOM MHPE; NMPHUMEHEHHUE H3YUYEHHBIX CBOMCTB TI'€O-
MeTpUdecKuX Guryp u GopMysa IS PEIICHUSI TEOMETPUUECKUX 3ajad
M 3371a4 C MPAKTUYECKUM COJICP>KAHUEM,

chOpMHUPOBAHHOCTh TPEJCTABIICHUN O MpolleccaxX W SIBICHUSIX, UMe-
OIUX BEPOSTHOCTHBIN XapaKTep, CTATUCTHUYECKUX 3aKOHOMEPHO-
CTSIX B pPE€aJIbHOM MHPE, OCHOBHBIX IOHSATHUSX JJIEMEHTAPHOU TEOPHUU
BEPOSITHOCTEN; YMEHUU HaAXOJHUTh M OLIEHHUBATh BEPOSITHOCTH HACTYII-
JIeHUsI COOBITHH B MPOCTEHUINUX MNPAKTUUYECKUX CHUTyaIlUsSIX U OCHOB-
HbIE XapaKTEPUCTUKHU CIIyUYAUHBIX BEJINYUH,

BJIaJICHHE HABBIKAMH HCHOJIb30BAaHUS TI'OTOBBIX KOMIBIOTEPHBIX IIPO-
rpaMM IMpH PELICHUU 3aj1a4.



COJEPXAHUWE YUEBHOMU JUCIIUIIJIUHBI

BBenenue

MaTrtemaTuka B HayKeC, TCXHHKEC, 3KOHOMHKC, I/IH(l)OpMaI_II/IOHHLIX TCXHOJIOTHUAX H
HpaKTH‘-ICCKOfI ACATCIIBHOCTH. I_ICJ'II/I 1 3aJa4d MU3YUYCHHUA MATCMATHUKU IIPHU OCBOCHHUHU
npodeccuii CI10.

AJII'EBPA

Pa3zBurTHe NOHATHS O YHCJIIE

L[eJ'IBIe 1 paliyoHAJIbHBIC YHCJIA. HCﬁCTBHTeHBHBIe qucjia. HpI/I6J'II/I)KeHHI>I€ BBIYHCJIC-
Husa. KoMIijiekcHBIC YMcIIa.

KopHu, crenenu u Jiorapugmasi

Kopuu n crenenn. KopHu HaTypaslbHON CTEIIEHU M3 4YHCJIA U UX cBoMcTBa. CTeneHu
C pauMOHAJBHBIMM IIOKa3aTeJIsIMHU, HUX cBoMcTBa. (CTeneHW C JEWCTBUTEIbHBIMU
nokasareasasMu. CBoMCTBAa CTEIIEHU C AEUCTBUTEJIbHBIM ITOKA3aTEIIEM.

Jorapudgm. Jlorapudpm uyucaa. OcHOBHOE JiorapudmMHudecKoe TOKIecTBO. JlecssTudu-
HbIE U HaTypajJbHbIe Jlorapudmbl. IIpaBuna nelictBuii ¢ jorapupmamu. Ilepexon
HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue anredpamuyeckux BbIpakeHuil. [IpeoOpa3oBaHue pallOHAJIBHBIX,
UppalMOHAIBHBIX CTEINEHHBIX, TIOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX BHIPAYKCHHM.

Ipakmuueckue 3anamus

ApudmeTrnueckue IeUCTBUsI HAJ 4YWUCIaMHM, HaxXOXKJIEHUE IPUOJIM>KEHHBIX 3Haue-
HUI BEJIMYUH U MOTPEHIHOCTEH BhIYMCICHUN (a0COJIIOTHOW M OTHOCUTEJILHOM), CpaBHe-
HHUE YUCIOBBIX BBIPAKCHUN.

Brruuciienue n cpaBHeHHE KOpHEU. BrInmosTHEHHE pacdeToB ¢ paguKallaMHU.

Penienne mppanuoHanbHBIX ypaBHEHMU. HaxoskaeHne 3HaUeHUM CTENEeHENW C paiuo-
HaJlbHBIMHU 1oka3aresisimu. CpaBHeHue creneHed. [IpeoOpa3zoBaHusi BBIpa’KEeHUIH,
coAeprKallnx CTereHu. Penrenre nokasareibHbIX YPABHEHUM.

Pemenne npukiaaHbeIxX 3a1a4.

Haxo>xnenne 3HadyeHui Jjorapudma 1o OPOU3BOJIBHOMY oOcHoBaHMIO. Ilepexon ot
OJTHOTO OCHOBAHHUSI K Jpyromy. Beruucienue u cpaBHeHue jorapudmon. Jlorapupmu-
poOBaHHE U MOTEHIIUPOBAHUE BBIPAYKCHUN.

ITpubnu>keHHbIe BBIUMCIEHUSI U PElIeHUs] NPUKJIIAAHBIX 3ajad. Pemienue norapupmu-
YECKUX YPAaBHEHUM.

OCHOBbI TPUT OHOMETPUMHN

OcCHOBHBLIC ITOHATHUSA

Pagnannass mepa yrna. BpamarenbHoe aBuykeHue. CHHYC, KOCHHYC, TAHI€HC H
KOTaHI€HC YHcIa.



OcCHOBHBbIE TPUIOHOMETPHUYIECCKHUEC TOKIAECCTBA

@opmynbl npuBeneHuss. DPopMysibl cioKeHusi. PopMyiibl yaBoeHUst. DPopMyJIbl
IIOJIOBUHHOTO yTJIa.

IIpeoOpa3zoBaHus NPOCTEHIIMX TPUIOHOMETPUICCKHUX
BbIpaKeHUu

[IpeobpazoBaHue cyMMbl TPUTOHOMETPUUECKUX (QYHKIIUN B NPOU3BEJICHHUE U MTPOHU3BE-
JIeHUusI B cCymMMmy. BpIpaxkeHHe TPHUTOHOMETPHYECKHX (PYHKIIMN 4Yepe3d TaHTeHC I10J10-
BUHHOT0O apryMeHTa.

TpI/II‘OHOMeTpI/I‘IeCKI/Ie YPAaBHECHUI M HEpaBC€HCTBA

ITpocreiiiine TpUroHoMerpudYeckue ypasHeHusi. IIpocreiinime TpuroHomerpuye-
CKHE HEPAaBEHCTBA.
OOpartHble TpUroHOMeTpHYecKkne PyHKIMN. APKCHUHYC, apKKOCHUHYC, apKTaHI'€HC.

Ilpakmuueckue 3ansamus

PannanHbI METON HW3MEPEHHsI YTJIOB BpAIlEHHUsI U CBsI3b C I'PaJyCHOM MeEpOoU.
OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (HOPMYJIBI CIIOXKCHHS, YJIBOCHHS,
rnmpeo0pa3oBaHUE CYMMBbl TPHTOHOMETPUYECKUX (YHKIIHU B IPOM3BEACHUE, mpeodpa3o-
BaHHUE MPOU3BEICHUS TPUTOHOMETPUYECKUX (QYHKIMH B cymMMmy. lIpocTteiimmne TpuroHo-
METPHUYECKHUE YPABHEHUsI 1 HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPHUUYECKHE (PYHKIIUHU: apKCUHYC, apKKOCHHYC, apKTAaHT'CHC.

®YHKIINUU, X CBOMCTBA U IT'PA®UKU

dyukuuu. OOIacTh ONpenesieHHsT U MHOYKECTBO 3HAYeHUM; rpaduk (QyHKIUU, TO-
cTpoeHue rpaduKoB PyHKIHUM, 3aJaHHBIX PA3JIUYHBIMU CIIOCOOAMH.

CpoiicTBa (pyHKuMU. MOHOTOHHOCTH, YE€THOCTb, HEUYETHOCTH, OIPAHHUYEHHOCTH, IIe-
pyuoamaHocTh. [IpoMesxyTKm Bo3pacTaHUs W yObIBaHWsI, HAWOOJIbIIIEE M HAWMEHBIIIEE
3HAYEHUsI, TOUYKH dKcTpemyma. ['padmueckast mHTepnperanusi. [Ipumepsl QyHKITHO-
HaJIbHBIX 3aBHCHMOCTEH B peaJIbHBIX Mpoleccax U SIBICHUSX. ApH(pMETHYSCKHE oTiepa-
uuu HaJl GyHKIusIMHU. CiiockHast pyHkiust (komro3uiiust). [ToHsITHE 0 HEIPEPHIBHOCTH
byHKIIUH.

Oopatnbie ¢pynkuuu. O6i1acTh ompenesieHUs U 00J1acTh 3HAYeHUNM oOpaTHOM (yHK-
nuu. I'paduk obpaTHOM pyHKIIUU.

CreneHHbIe, MOKa3aTeJIbHbIC, JIOrapudpmMuuecKke 1 TPUTOHOMET-
puyeckue (pyHKIHH. OOpaTHBIC TPUTOHOMETPHUYECKHUE

byHKUIMH

OnpenesneHust GyHKIHI, UX CBOMCTBA U TpaUKH.

IIpeobpazoBanusi rpadukoB. [lapanmenpHBIA TEPEHOC, CUMMETPHUSI OTHOCUTEIHHO
oceur KoopaHaT W CHUMMCETpPpHsA OTHOCHUTCJIIBHO Ha4dajla KOoopJAuHaT, CHMMCTPpUS
OTHOCHUTEJIBHO MPSIMOM Y = X, PACTSIP)KECHUE U CKAaTHUE BIOJb OCEM KOOPIAMHAT.

IlpakmuuecKue 3ansamus
IIpumepbr 3aBHCHUMOCTENM MEXKJAYy NEPEMEHHBIMU B peajiIbHBIX Ipoleccax U3
CMeXXHbIX mucnuriauH. Ornpenenenue ¢GyHKuii. IloctpoeHne W 4YTeHHWE TpaPUKOB
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byuknuii. UccnenoBanne ¢yukmuu. CBoMCTBa JTUHEHWHOM, KBaJApaTHYHOM, KYCOUYHO-
JTUHEHWHOU W napoOHo-TMHeWHoM (yHknuii. HenpepbiBHBIE W Tniepuoanydeckue (GyHK-
nuu. CBoiicTBa M rpaduKu CHHyca, KOCHHYyca, TaHreHca W KoTaHreHca. OOpaTHbIe
¢byskmu u nx rpadpuku. Ob6paTHbeie TpUroHomerpuueckue ¢pynkuuu. [IpeodpazoBanus
rpaduka pyukumnu. 'apmonudeckue Kojebanusi. [Ipuknaaabie 3aga4u.

IMokazarenpHBIC, JOrapu(pMHUIECKUE, TPUTOHOMETPHUUYSCKHE YPaBHECHUSI U HEPaABCH-
CcTBa.

HAYAJIA MATEMATHNYECKOI'O AHAJIN3A

IMocaenoBaresbHOCTH. CIOCOOBI 3aJlaHUSI U CBOMCTBA YHCIJIOBBIX I10CJIEJ0BATEIIBHO-
crei. IlomsaTme o mpenese mnocienoBaresabHocTHu. CyllecTBoBaHUE IIpeaesia
MOHOTOHHOM OrpaHHYEHHOMN I10ciieioBaTesIbHOCTH. CyMMHpOBaHHE MOCJIEI0BATEIBHO-
creii. beckoneyHo yObIBaroIasi reoMeTpruyecKas IMporpeccusi U ee cyMmma.

IpousBoanas. [lousitue o npou3BoaHON QYHKIINU, €€ TEOMETPUUECKHUN U pHu3nIe-
CKHUM CMBICI. YpaBHEHHE KacaTeJbHOM K rpadpuky ¢yHkuuu. IIpousBonHbie cymMMmBI,
pa3HOCTH, ONPOU3BEJCHUs, 4YacTHbIe. [Ipou3BOIHBIE OCHOBHBIX 3JI€MEHTapHBIX (HYyHK-
muii. IlpuMeHenne npou3BOJHON K HCCIIEOBaAaHUIO (PyHKIUH M mocTpoeHUro rpadu-
KkoB. IIpousBoaHsbie 06paTHON GYHKIMH U KOMIIO3UIIUU QYHKIIHUU.

IIpumepsl MCHOAB30BaHUS NPOMU3BOAHON JJIsI HAXOXKICHUS HAMWJIYUILETrO pelle-
HUsI B NPUKJIAQIHBIX 3ajadax. Bropast mpou3BOJHAsI, €€ T€OMETPUYSCKUN U (pu3ude-
CKHM cMmbica. Haxo)kaeHue CKOpocTH IJIsl Tpoliecca, 3ajaHHoro ¢Gopmysion u rpadu-
KOM.

IlepBooOpa3nast u uHTerpaJ. IlpuMeHeHne ONpeAeIIEeHHOr0 MHTErpasa JJisi HaX0xXK-
JIEHUsI IUIoLIaau KpUBOJMHEMHON Tpaneuuu. Dopmyna Herorona—IJleiibnuna.
IIpumepsl nprMeHeHUs HUHTerpajia B (pU3UKe U I'eOMETPHH.

Ipakmuueckue 3anamus

YucnoBasi I10CJIE0OBATEIIBHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYUCICHHUS YJICHOB
nocjyenosareabHocTu. Ilpenen mocnenoBarenbHOCTH. beckoHeuHO  yObIBaroiast
reoMeTpHuYecKasi IIpoTrpecCHsi.

IIpou3BogHasi: MEXaHUYECKHUU U T€OMETPUYECKHUIN CMBICII IIPOU3BOJHOM.

VYpaBHeHue kKacateabHOM B oOmeMm Buzae. IlpaBuna u popmynsl nuddepenimpo-
BaHWsI, TabJIMIIa MPOU3BOAHBIX 3JIEMEHTApHBIX (QyHKIWM. McciaenoBanue pyHKIHUHU C
nomomnibio npousBogHoM. HaxorkaeHue HauOOABIIEro, HAaMMEHBIIETO 3HAYCHHUSI U
SKCTpEeMaJIbHBIX 3HaUeHUH (YyHKIIMH.

HNuTerpan u nepBoobpas3nasi. Teopema HproTona—Jleiionuna. [Ipumenenue uHrte-
rpaja K BBIYUCICHHUIO (PU3UUECKUX BEJIUYHUH U TLIOIIAJEH.

YPABHEHUS 1 HEPABEHCTBA

YpaBHeHMsI U CHCTeMbl ypaBHeHMI. PalmonanbHbIE, WppallMOHAJIBHbIE, MMOKa3a-
TE€bHbIE U TPUTOHOMETPUYECKHUE YPABHEHUSI U CUCTEMBI.

PaBHOCMIIBHOCTH YpaBHEHHUN, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI WX pemeHust (pa3JIo’KeHHe Ha MHO>KHTEIH, BBEJICHUE HOBBIX
HEWU3BECTHBIX, MTOJACTAHOBKA, rpaUIECKUIl METO/I).

HepaBencrsa. PanumoHanbHble, HppallMOHAJIBHBIC, IIOKA3aTEJIbHbIE M TPUIOHO-
METpHUIECKUE HEpaBeHCTBA. OCHOBHBIE NIPUEMBI UX PEILIECHUSI.

Hcnonb3oBanue CBOMCTB M rpapukoB (PpyHKUMH HPU PELICHHMU YPABHEHHUH H
HepaBeHCTB. MeTon wuHTepBasioB. HM3o00pakeHHe Ha KOOPJAWHATHOUW MJIOCKOCTH
MHOYKECTBA PEIICHUN YPABHEHUU U HEPABEHCTB C ABYMsI IIEPEMEHHBIMH U UX CHUCTEM.
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Ilpukiaonsie 3a0auu
[IprumeHeHne MaTeMaTHYECKUX METOJIOB JJIsI pEeIICHUsI COJIep KaTeIbHbIX 3a/1ad U3
pa3IUuYHbIX o0j1acTell HayKU U MPAKTHKU.
Nureprniperanusi pe3yjabrara, y4eT peaibHbIX OTPAaHUYCHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHOCUIIBHOCTH ypaBHeHUU. lIpeobGpa3oBaHue ypaBHECHHIA.
OcHOBHBIE IIpUEMBI pelleHUusl ypaBHeHUM. Penienue cucrem ypaBHeHui. Mcnoabp3oBa-
HUE CBOMCTB U IrpadrKOB QYHKIIUN AJIs1 pEIIEHUsI YPaBHEHUN U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPHUS BEPOST-
HOCTEMA
JJIeMeHThl KOMOUMHATOPUKH

OcHoOBHbIE MOHSITUSI KOMOMHATOPHMKHM. 3ajJadyd Ha [OJICUET 4HCJIa pa3MELICHUH,
IIepEecTaHOBOK, codeTaHuil. Pemenue 3agau Ha nepebop BapuaHToB. Popmyna 6uHOMA
HproTtona. ColicTBa OMHOMHHAJIbHBIX KO3 duineHToB. TpeyroabHuk [lackas.

DJIeMeHThI TeOPpUH BepPOATHOCTEH

CoObITHE, BEpPOSITHOCTh COOBITUSI, CJIOKEHUE U YMHOXKeHHe BeposiTHocTel. IToHsi-
THE 0 HE3aBHCUMOCTH COOBITHH. JIMCKpeTHAas ciTydaiiHasi BeJIMYUHA, 3aKOH €€ pacripe-
nesieHusi. UUcIIoBbIe XapaKTEPUCTHKU JHUCKPETHOM CITy4YalHOW BeJIMYWHBI. [loHs-
THE 0 3aKOHE OOJILIIINX YUCEIL.

DJIeMeHThbl MATEMATHYIECKON CTATUCTUKH

[IpencraBieHue AaHHBIX (TAOJUIIBI, JAUAarpamMmbl, rpaduKH), TeHepaJIbHAas
COBOKYITHOCTH, BBIOOpKa, cpeaHee apupmernueckoe, meauaHa. lloHsitue o 3agadax
MaTeMaTU4eCKONW CTATUCTUKH.

Pentenne nmpakTuyecKUX 3a7a4 ¢ IPUMEHEHHUEM BEPOSITHOCTHBIX METO/I0B.

Ilpakmuueckue 3anamus

Hctopusi pa3zBUTHUsI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEHM M CTAaTUCTUKU M HX
poJib B pa3iaUUHBIX cepax yesoBedecKol >ku3HenesitenbHocTHU. [IpaBuiia komOuHaTO-
puku. Pemenne koMOMHATOpPHBIX 3anad. Pa3mernieHusi, codeTaHUsl U IEPECTAHOBKU.
bunoMm Herotona n tpeyronbHuk llackassi. Ilpuknannelie 3agaun.

Kraccnueckoe omnpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TeopeMa o
CyMMe BEpOsSITHOCTEM. Brrumciienue BepositHocTed. Ilpukinannele 3anaun. IIpencrasne-
HUE YHCJIOBBIX NaHHbIX. [IpukinaaHelie 3agaun.

TI'EOMETPUSA

IIpssMbIe M IJIOCKOCTHU B NPOCTPAHCTBE

B3anMHOe pacnosio’keHue IBYyX MPsIMBIX B IIpocTpaHcTBe. IlapansenbHOCTh mpsi-
Mo U miockocTtu. IlapamnensHoCTh MiocKocTeM. IlepreHIUKYIISIPHOCTE NPSIMOM U
IUIOCKOCTHU. llepneHAMKyJIsIp W HAKJOHHAasi. YIOJ MEXKAY IMPsIMOM U IIJIOCKOCTBIO.
JByrpaHHBIN yroJi. YTOJI MEXKAY IUIOCKOCTSIMHU. llepreHIuKyIIsIpHOCTh ABYX ILJIOCKO-
CTEH.
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'eomeTpuueckue npeodpa3zoBaHUsI NPOCTPAHCTBA: MapaiIeIbHBINA IIEPEHOC, CHUM-
METPHSI OTHOCUTEILHO MJIOCKOCTH.

[TapannenpHoe npoektupoBanue. [lmomans oproroHaasHoOM mpoexkuuu. M3o0pa-
’KE€HHE IMTPOCTPAHCTBEHHBIX (PUTYD.

MHOTrOrpaHHUKH

Bepumnel, pebpa, rpanu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHbIE YTJIBI.
Brinyxsibie MHororpaHHuKH. Teopema Diijiepa.

IIpusma. Ilpsimast n1 HakJIoHHas npusMma. IlpaBuiabHas npusma. [lapaiienenunen.
Ky®6.

ITupamuna. IlpaBunbHass nupamMuga. YcedeHHast nupamugaa. Terparap. Cummer-
puu B Ky0Oe, B mapaJuiesienuiienie, B npusmMe u nupamujae. CedeHust Kyba, NpU3MbI U
MUpaMHuIbI.

[IpencraBieHne O MPaBUJIBHBIX MHOTOrpaHHuUKax (Terpasape, Kybe, okTaljpe,
JIOJICKAdIpe U UKOcadApe).

Texa n IMOBEPXHOCTHU BpallCHMUA

Hunuaap m KoHyc. YceueHHbIM kKoHyc. OcHOBaHHE, BbICOTA, OOKOBasi MOBEpPX-
HOCTB, oOpa3yrouias, pa3BepTrka. OceBble CEUEHHUsI U CEUEHUsI, NapajlleJbHbIE OCHOBA-
HHUIO.

IIIap u cdepa, nx ceuenuss. KacarenpHast miIocKocTh K cdepe.

N3mepeHust B reomMerpuun

O6beM u ero usmepenue. MurerpangpHast popmyiia oobema.

dopmyniel obbemMa KybOa, MPsSIMOYTOJBHOTO Mapajuiesenunena, HOpU3MBbI, IH-
nmuaapa. @opmyssl o0beMa nupamMuabl U KoHyca. DopMyJibl IJIOMIAAN MTOBEPXHOCTEH
HUJINH/IpA U KoHyca. PopMyJibl oobema 11apa u miomaam cepsl.

ITono6ue Ten. OTHOMIEHUS TUIOLIAAEH MOBEPXHOCTEN U 00BHEMOB ITOJIO0OHBIX TEJl.

KoopaHaThl 1 BEKTOPDI

[MpssmoyronpHast (AekapToBa) cuUcCTeMa KOOPAWMHAT B TpocTpaHcTBe. Dopmyiia
paccTosiHUSI MEXXAY ABYyMsI TOUKaMU. Y paBHEHUsI c(Pepbl, IJIOCKOCTHU U IIPSIMOM.

BekTopbsl. Monyne BekTopa. PaBeHcTBO BekTOpoB. Cii0’K€HHE BEKTOPOB. Y MHO-
JK€HHE BEKTOpa Ha 4uncjo. PaszjmokeHue BEeKTOpa IO HalpaBJIEHUSIM. YTOJI MEXIY
nBymsi BekTopaMu. IIpoeknusi Bektopa Ha ock. Koopamnatel BekTOopa. CkansipHOe
MIPON3BEICHUE BEKTOPOB.

Hcnonp30BaHNE KOOPAMHAT M BEKTOPOB IIPU PEIIEHHHM MAaTEMAaTHYECKHUX U IIPH-
KJIaJHBIX 3a/1a4.

Ilpakmuueckue 3anamus

IIpyu3Haku B3aWMHOIO PACIIOJIOKEHUSI NPSAMBIX. YT0JI MEXAy HNpsiMbIMH. B3a-
HUMHOE PacHoJIO>KEHHE NIPSIMBIX U MJIOCKOCTEN. [leprieHInKyIsip U HaKJIOHHAsI K IJIOCKO-
CTH. YTOJI MEXIYy NPSAMOUN U IUIOCKOCTBIO. TeopeMBbl 0 B3AUMHOM PAaCIIOJIOKEHUU TIPSIMOU
U IJI0CKOCTHU. TeopeMa o Tpex HmeprneHIuKyIspax.

IIpu3Haku 1 cBOMCTBA MapaJuleJIbHBIX U MEPICHIUKYJISIPHbIX IJIOCKOCTEH. Pac-
CTOSIHUE OT TOYKH 10 IUIOCKOCTHU, OT IPSAMOM 10 IUUIOCKOCTH, PACCTOSTHHUE MEXIY
IJIOCKOCTSIMHM, MEXKJy CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXKJY IMPOU3BOJIBHBIMHU (QUTY-
paMu B IpOCTPAHCTBE.
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[TapannenpHOE NPOEKTUPOBAHUE M €ro cBOMcTBa. TeopemMa O IJIOMIAAM OPTOrO-
HaJIPHOM MNPOEKIIMHW MHOIOyroJIbHHUKa. B3anMHOe pacriosio’kKeHWe NpOCTPAHCTBEHHBIX
duryp.

Paznuunbie BUABI MHOTOTPpAaHHUKOB. WX wu3o00pakenusi. CedeHUsI, pa3BEepPTKH
MHOTrorpaHHuMKOB. Iliomane nmoBepxHocTu. Buabl cummerpuii B npoctpaHcTBe. CUM-
METpPHsI TEJ BpAIllEeHUsI U MHOTOIPAaHHUKOB. Bbruncienue ruiomajge 1 00beMOB.

Bekropel. [lenicTtBusa ¢ BekTopamMu. JlekaproBa cucrema KOOPAMHAT B IIPOCTpPAH-
CTBE. YpaBHEHUE OKPY>KHOCTHU, cdephl, IUIOCKOCTH. PaccTtosiHue MeKay TOYKaMHU.
JlelicTBUs1 ¢ BeKTOpaMHM, 3aJaHHbIMHA KoopauHaTamMHu. CKajJasipHOE€ NOPOU3BEIACHHUE
BEKTOPOB. BekTOpHOE ypaBHEHHE NPSIMOM M IJIOCKOCTU. Mcnoap30BaHHME BEKTOPOB NpU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

11 BHEAyAUTOPHBIX 3aHATUMN CTYyJEHTAM Hapsily C pPEeLICHMEM 3a7ad WU BbINOJI-
HEHUsI IMPAKTHYECKHX 3aJaHUM MOXKHO MNPEHJIOKUTh TEMBbI HCCIEI0BATEIBCKUX U
pedepaTuBHBIX paboT, B KOTOPBIX BMECTO CEPHU OTIACIBHBIX MEJIKHUX 3aJlad U yIIpaKHe-
HUW TpeaIararTcsl CIOYKETHBIC 3aJlaHUsI, TPeOyIolue UTUTEJILHOU pabdoThl B paMKax
OJIHOM MaTeMaTU4YeCKOW cuTyalMu. DOTU TE€Mbl MOTYT OBITh KaK HWHJHUBUAYaJIbHBIMU
3aJaHUSIMU, TaK U TPYHIIOBBIMHU J1JIsI COBMECTHOTO BBIIIOJIHEHUSI UCCIICIOBAHUS .

IIpumepHbie TeMbl pedepaToB JOKJIAT0B, HCCJIEA0BATEJIBCKUX
IPOEKTOB

HenpeppiBHBIE a1p06H.
I[IpumMeHeHHnE CII0>KHBIX MPOILIEHTOB B YKOHOMHYECKHUX pacueTax.
[TapanenbHOE€ MPOSKTUPOBAHUE.
CpenHue 3HAUYCHHUSI U UX IPUMEHEHUE B CTAaTUCTHUKE.
BekTopHoe 3asiaHne NPSIMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE.
CriookeHHe TapMOHHUYECKUX KOJIeOaHU M.
I'padmnueckoe penieHue ypaBHeHUN U He-
pPaBEHCTB.
e [IpaBunbHBIE U NOJIYNIPABUIBHBIE MHOTO-
TPaAaHHUKH.
e KoHunueckue ceyeHusl U UX NIPUMEHEHUE B
TEXHHKE.
o Jlousitue nuddepeHinaia u ero MpPUIIo-
SKEHUS.
CxeMbl MOBTOPHBIX UCTIbITAHUU bepHyiiu.
HccnenoBanne ypaBHEHUN U HEPABEHCTB C MapaMeTpOM
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TEMATUUYECKHUUA ITIJIAH

IIpu peanm3zanum comep kaHust 00IIIe00pa30BaTEeIBbHON YUEeOHOW TUCIIMIUTUHBI «Marema-
THKa: anreOpa W Hayajla MaTEeMaTUYECKOTO aHaJin3a; IeOMETpHUsD» B MIpeaesiaX OCBOCHUS
OITOIT CITO na 6a3e OCHOBHOTO OO0IIIET0 O0pa3oBaHUsI C MOJYYSCHHUEM CPEITHETO OOIIero
oopazoBanus (IITTKPC) makcumMmasibHast yueOHasi Harpy3Ka y4Jalluxcs COCTaBIISICT:

e o npodeccusim CIIO TexHuueckoro mnpoduiss — 427 gacoB, U3 HUX ayaUTOpHAs

(oOs13aTenbHast) Harpy3ka OOydYalolIMXCsi, BKJIOYasi MPAKTUYSCKHUE 3aHSITHUSI,
285 gacoB; BHeayAUuTOpHAasl caMOCTOsITeIIbHAsl padoTa cTyJieHTOB — 142 yaca;

NPUMEPHBIU TEMATUYECKUM IIJIAH

TexHunueckuui npopuib

Bua yueOHo# padoThl Koan4yecTBo 4acoB
AvautopHblie 3anaTusi. Coaep:kanve o0vieHus IIpodeccun CITO
Beenenue 4
Pa3BuTue NoHSITHUSI O YHCIIE 12
Kophu, crenienu u jjorapu@mbi 30
IIpsimMble M IJIOCKOCTH B IIPOCTPAHCTBE 24
Kombunuaropuka 16
KoopamnHaTbl 1 BEKTOPHI 22
OCHOBBI TPUTOHOMETPHHU 35
DOyHKIUU U rpadUuKu 24
MHoOrorpaHHUKH U KPYTJbIe Teaa 30
Hauana MaTreMaTH4YeCKOI0 aHaJIHu3a 30
HMHaTEerpan u ero npuMeHSHHUE 18
DneMeHTBI TEOPUU BEPOSITHOCTEN U MAaTEMaTUYECKOM CTaTH- 16
CTHUKH
YpaBHEHHsI U HEPABEHCTBA 24
HTroro 285
BHeayiuTOpHAasi M CAMOCTOSITEIbLHAS PadoTa
IToaroroBka BRICTYIJICHHUM MO 3aJITaHHBIM TEMaM, JTOKJIaJ0B,
pedepaToB, dcce, HHIWUBUIYAJTBLHOTO MPOSKTAa C UCTIOIh30Ba- 142
HUEeM MHOOPMAITHOHHBIX TEXHOJIOTHHI H JIP.
IIpomerxxcymounas ammecmayus 8 popme IK3amenda
Bcero 427
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IIpm peanuzanuu coaep>kaHusi o01ieo0pa3zoBaTeIbHON YUeOHOM AUCITUIUINHBI «Matema-
TUKaA: ajgrebpa U Hayajla MAaTEeMAaTUYECKOT0 aHajIM3a; TeOMETpHUsD» B IIpejesiax OCBOCHUSI
OIIOIT CITIO Ha 6a3e OCHOBHOTO O0MIECr0 OOpa30BaHUS C MOJYYECHUEM CPEIHEro oO0IIero
oopaszoBanus (ITIIKPC) makcumaibHast yueOHast Harpy3Ka ydaluXcsl COCTaBJISICT:

e 110 MpodeCCUusiM COITHAITBHO-3KOHOMHYECKOTo npoduinss — 427 4dacoB, U3 HUX ayau-

TopHast (00s13aTeIbHASI) HArPpy3Ka ydJalluXcsi, BKJIOYasi IpaKTUYCCKHUE 3aHsITHS,
— 285 yacoB; BHeayauTOpHAasl caMOCTOsITeIbHast pabdoTra cTtyjieHToB — 142 4a-
ca;

INMPUMEPHBIU TEMATUYECKUMU IIJIAH

CounmajbHO-3KOHOMHUYECKHUI npo¢duiib

Buj yueOHoiIi padoThl KosmuecTBo yacos
AvautopHbie 3anaTusa. Conep:kanue o0vieHus IIpodeccuu CIT1O
BBenenue 4
Pa3Burue nmoHsATHSI O YHCIIE 12
Kopnu, crenienu u norapudmel 30
IIpsiMble ¥ IIJIOCKOCTH B HPOCTPAHCTBE 24
KomMmbOunaropuka 16
KoopamnHaThl U BEKTOPHI 22
OCHOBBI TDPUTOHOMETPUHU 35
DOyHKIUU U rpadUuKH 24
MHoOrorpaHHHMKH U KpyTJibIe Tejia 30
Hauana MmaTeMaTHYeCKOro aHaJInu3a 30
HuTerpaj ¥ ero IpuMeHEHHE 18
DJ1eMEeHTBI TEOPUU BEPOSITHOCTEN U MAaTEMATUYECKOM CTaTHU- 16
CTHUKU
VpaBHEHHSI 1 HEPABEHCTBA 24
Hroro 285
BHeayauTopHasi H caMOCTOsITe/IbHAsA padora
IToaroroBka BRICTYIJICHHUH MO 3aJTaHHBIM TEMaM, JIOKJIaJI0B,
pedepaToB, 3cce, HHIUBUIYATBHOTO IMTPOSKTA C UCITOJIh30Ba- 142
HUEeM MHOOPMAITMOHHBIX TEXHOJIOTHH H JIp.
IIpomercymounass ammecmayust 8 popme IKzamena
Bcero 427
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Ilpu peammzanuu conep>kaHusi 00MIe00pa30BaTEILHON YUeOHOM AUCITUTUITNHBI «Marte-
MaTUKa: anredpa M Hayajla MaTeMaTHYeCKOro aHajih3a; TeOMETpHUs» B Mpenenax
ocBoeHust OITOIT CIIO Ha 06a3e OCHOBHOro oOmIEro oOpa3zoBaHHUSI C IIOJIYUYCHHUEM
cpeanero ob6mero o6paszoBanus (IIITKPC) makcumanbHast ydeOHass Harpyska yda-

IINUXCsI COCTaBJISICT.

e o npodeccusim CIIO ecrectTBeHHOHAy4YHOTO Npoduiist npodeccuoHanpLHOro odpa-
30BaHust — 342 yaca, U3 HUX ayauTopHasi (00s13aTeiibHasi) HArpy3Ka ydariuX-
Csl, BKJTIOYAsl MMPAKTUYCCKUE 3aHSATHSI, — 228 4acoB; BHEAyJIUTOPHASI CAMOCTOSI-

TeabHast pabota ctyaeHToB — 114 4gacos,;

INMPUMEPHBIU TEMATUYECKUMU I1IJIAH

EcrecTrBeHHOHAay4YHBIN POPuIL

AynurtopHblie 3aHaTHA. CoaepskaHue o0yyeHHUs.

KoandecTBO 4acoB

BBenenue 2
Pa3BuTHE MMOHSATHUSI O YHUCJIIS 10
KopH#, cTerieHH v jjorapudMbl 24
[TpsiMbIe U TNIOCKOCTH B IPOCTPAHCTBE 20
KombOuHaTopuka 12
KoopauHaTbl 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPUH 25
DYyHKIIUHU U Tpad UK 25
MHoOTrOorpaHHUKH M KpyTJIbI€ TeJia 25
Hayasia MaTeMaTH4YeCKOro aHaJIn3a 27
HuTerpas u ero npuMeHeHHe 12
DeMeHTHI TEOPUH BEPOSITHOCTEN U MATEMATUUECKOU CTATUCTHUKH 12
YpaBHEHHSI U HEpABEHCTBa 18
HTroro 228
BHeayauTopHas U caMOCTOATEIbHAsI padoTa

I[MoaroroBka BBICTYIUIEHHH MO 3aJaHHBIM TeMaM, JO0KJIAJO0B, 114
pedeparToB, 3cce, MHAUBHUIYATHHOTO MPOSKTA C UCITOJIH30BAHH-

eM HH(POPMAITMOHHBIX TEXHOJIOTHUHN U JIP.

IIpomeskyTOYHasa aTTecTanus B popMe IK3aMeHa

Bcero 342
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XAPAKTEPUCTHUKA OCHOBHBIX BN/10B YUEDB-
HOU NESATEJBHOCTU CTYJAEHTOB

Conepsxanue 00y-
YeHHUst

XapaKkTepuCcTHKA OCHOBHBIX BU/IOB 1€SIT€JILHOCTH
CTY/I€HTOB (HA YPOBHE Y4e€OHbIX /1€ CTBHI)

BBenenue

O3HaKOMJICHUE C POJIBLI0O MAaTEMATUKU B HayKe, TEXHUKE, IKO-
HOMHKE, WH(OOPMAIIMOHHBIX TEXHOJIOTHUSIX W IPAKTHYCCKOU
nesitTenbHOCTH. O3HAKOMIJICHUE C IEJISIMUA U 3aJjladaMH U3yde-
HUSI MAaTEeMaTUKH IIpu ocBoeHUH npodeccuii CI10

AJITEBPA

Pa3Burtrue nmo-
HATHUS O YUCJIE

BeimostHeHne apudmeTHdecKUX ASHWCTBUN HaJ YUCIAMH,
coyeTasi yCTHbIE U IUCbMEHHBIE IPUEMBI.

Haxosknenne mNpHOIMIKEHHBIX 3HAYCHUM BEJIMYHUH H  II0-
IPEITHOCTEH BBIYHCIICHUN (a0COJTIOTHONW M OTHOCHTEIILHOM);
CpaBHEHUE YHCIJIOBBIX BBIPAKECHUM.

HaxoskaeHne onmmbok B mpeoOpa30BaHUSIX U BBIYHUCIICHUSIX
(OTHOCHUTCST KO BCEM MyHKTaM MPOrpaMMbl)

KopHu, crenennu,
Jorapugpmsl

O3HakOMJIEHHE C NMOHSITUEM KOPHsI N-H CTEIIEHHU, CBOMCTBA-
MM paJIHUKaJIOB U IIPAaBUJIAMU CPAaBHEHUSI KOPHEU.
DopMyaHUpPOBAHUE OMNPEIACICHUS KOPHS M CBOWMCTB KOpPHEU.
BpruuciieHne U cpaBHEHHE KOPHEW, BBINOJIHEHUE NMPUKHUIKU
3HaueHust KopHsi. [IpeobpazoBaHre YUCIOBBIX U OyKBEHHBIX
BBIPA>KE€HUU, COAEPIKAIIUX paTUKAJIIBI.

BrinosiHeHne pacueToB 1o popMyiiaM, coAep Kalium pajJnuKa-
JIbI, OCYIIIECTBJISISI HEOOXOAUMBbIE MOJICTAHOBKH U Ipeoldpa3o-
BaHusl. OnpenesieHNe paBHOCHUJIIBHOCTH BBIPA)KEHUM C paau-
Kajamu. Penienue nppanoHaibHbIX YPAaBHEHHUIM.
O3HaKOMJIEHHE C MOHSITHUEM CTEIEHU C JIEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Haxo>xeHrne 3Ha4eHUM CTeNeHH, HCIOoJb3ysl IIPU HEeoO0Xo-
JMMOCTHA UHCTPYMEHTAJIbHBIE CPEACTBA.

3anucelBaHuEe KOPHS N-iMl CTENEHM B BHUJIE CTEIIEHU C JIPOO-
HBIM IOKa3aTeJIeM U HA000poT.

dopmynupoBaHUE CBOWCTB CTEIEHEW. BrrumciieHue crere-
HEW C pallMOHAJIBHBIM NOKa3aTeJEM, BBIIOJHEHUE NMPUKHUI-
KU 3HAYCHUS CTCIIEHU, CPABHEHUE CTCIICHEH.
IIpeobpa3zoBaHue YMCIOBBIX U OYKBEHHBIX BBIpa>KE€HUM, CO-
JIeprKallux CTEeNeH!, IPUMEHSSI CBoMicTBa. Pemrenne nmokasa-
TEJIbHBIX YPAaBHEHUH.

O3HakoMJIeHHE C NPUMEHEHUEM KOpPHEH M CTENEeHEU Ipu
BBIYUCJIICHUHU CPEIHUX, ACIICHUU OTPE3KaA B «30JI0TOM CeUe-
HUM». PenreHne npukiaJHbIX 3a7a49 HA CJIO0KHBIE MPOILEH-
ThI
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IIpeoOpa3oBanue
ajreopamyecKkux
BbIpaKeHUu il

BeimonneHne mnpeobpa3zoBaHUN BBIPAKCHUM, MPUMCECHECHHE
(bopmyJ1, cBSI3aHHBIX CO CBOMCTBAMHU CTENeHEU U Jorapud-
MOB.

OnpenesieHue 06J1acTH JOMYCTUMBIX 3HAYCHUH JIorapupMu-
4EeCKOro BbIpa)keHHUsi. PenieHue jiorapudpMUUECKUX ypaB-
HEHUU

OCHOBBbI TPUTOHOMETPHUHA

OcCHOBHBIC TOHATUSA

N3yuyeHne paanaHHOro METOJla U3MEPEHUs YTJIOB Bpallle-
HUSI U UX CBSI3U C rpaaycHoi mepoii. M300paskeHue yrios
BpalniCHUs Ha OKPYKHOCTH, COOTHCCCHHMC BCIIMYMHBI YyIJIa
C €r0 pacHoJI0OKEHUEM.

dopmynupoBaHUE  OIPEAEJICHUHM  TPUTOHOMETPHUYECKHUX
byHKUIMNA 1JIsT yIJI0OB IIOBOPOTA M OCTPBIX YTJIOB MPSIMO-
YTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHUE X B3aMOCBSI3H1

OcCHOBHBIE TPUIO-

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPHUYCCKUX TOXKIACCTB IJIsA

HOMETpPHYECKHe BBIYUCIICHUSI 3HAUYCHUH TPUTOHOMETPUUYECKUX (DYHKIUU IO
TOYKIECTBA OJIHOM U3 HUX
IIpeoGpazoBanusn N3ydeHne OCHOBHBIX (POPMYJT TPUTOHOMETPHUH: (HOPMYIIBI
NpoCTEHINX TPHU- CIIO>KEHUSI, YABOCHHUSI, TIpeo0pa30BaHUSI CYMMbI TPUTOHOMET-
TOHOMETPUYECKUX pyuyecKuX (PyHKIIMH B NPOU3BEACHUE U MPOU3BEACHUS B CyM-
BbIpasKeHUM MYy U IIPUMEHEHHUE IIPU BBIYUCIICHUN 3HAYCHHSI TPUIOHOMET-

PHUYECKOTr0 BBIPAYKEHUSI U YIIPOILLEHUS €I0.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHUHM TOYEK Ha €IU-
HUYHOU OKPY>XHOCTH M IMPUMEHEHHE UX ISl BbIBoAA (op-
MYJI IPUBEICHUS

IIpocreiimue Tpu-
rOHOMeTpUuYecKHue
YPABHCHMSHA U He-
PaBeHCTBA

Pemenue mo ¢gopmynamM U TPUTOHOMETPUUECKOMY KPYTy
IIPOCTEUIINX TPUTOHOMETPHUYECKUX YPABHEHUH.

I[MpumMeHeHne OOMIMX METOJOB PEIIICHUsI ypaBHEHHUU (IIpuBe-
JICHHE K JIMHEMHOMY, KBaJpaTHOMY, METOJ Pa3JIO>KECHHUs Ha
MHO>KHTEJIH, 3aMEHBI MEPEMEHHOMN) MPH PEUICHUHU TPUTOHO-
METPHUYECKHUX YPAaBHEHUN. Y MEHHE OTMeYaTh HA Kpyre pelle-
HUSI NPOCTEUIIINX TPUTOHOMETPUYECKHUX HEPABEHCTB

APKCHHYC, aPKKO-
CHHYC, aPKTAHI'€HC
qucia

O3HaKOMJIEHHME C MOHSITUEM OOpaTHBIX TPUTOHOMETpHUUE-
CKHUX PYHKIIUHN.

HN3yueHnne onpeeneHN apKCUHyCca, apKKOCUHYyca, apKTaH-
reHca yucia, GopMyJIMpoBaHHE HUX, N300parkeHHE Ha €]IH-
HUYHON OKPY>KHOCTH, IPUMEHEHHE IIPU PEIICHUU ypaBHE-
HUN
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Conep:xanue 00y-
YeHus

XapaKkTepuCTHKA OCHOBHBIX BH/I0B 1€ATEJIbHOCTH
CTYI€HTOB (Ha YPOBHE Y4eOHBIX e CTBHIA)

®YHKIIAU, UX CBOMCTBA U TPA®UKHA

DYyHKIHUU.
IlonsiTtue o Henpe-
pbIBHOCTH (PyHK-
19707

O3HaKOMJIEHHE C IIOHSITUEM NEPEMEHHOM, MpUMeEpaMH 3aBH-
CUMOCTEN MEXKY IIEPEMEHHBIMH.

O3HaKOMJIEHME C MOHSATHEM TpaduKa, ONpeleTcHUE NpH-
HaJJIE’KHOCTU TOYKHU rpadpuky pyHkuuu. OmnpeneneHue Io
bopmyIte ipocTeiineil 3aBUCUMOCTH, BHUa e rpaduka. Boi-
pakenue no popmyJie OJHON ITIEPEMEHHOMN Yepe3 ApyTHe.
O3HaKOMJIEHHE C ompeaesieHueM (yHKIWU, GopmyupoBa-
HUe ero. Haxoxaenue oOisiacTu omnpenesieHusl U o0JIacTH
3HAYEeHUH PyHKIUU

CpoiicTBa pyHK-
uuu. 'padpuueckas
HHTepnpeTanus.
IIpumeps! pyHKUHU-
OHAJIbHBIX 3aBHCH-
MOCTel B peajibHbIX
npoueccax M sipje-
HUSX

O3HakoMJIeHHE C TTpUMepaMu (QYHKIIMOHAJIBHBIX 3aBHUCHMO-
CTEH B peajIbHBIX Mpolleccax U3 CMEKHbIX JUCILIUIIINH.
O3HaKOMIJIEHHE C J0Ka3aTeJIbHBIMHU PACCYKJICHUSIMU HEKOTO-
pBIX CBOMCTB JIUHEWHOW W KBaJpaTU4YHOU (QYyHKIHM, MpOBe-
JICHUEC HCCJICIOBAHUSI JIMHCHWHOMW, KYCOYHO-JIMHECHHOM, IpOo0-
HO-TUHEWHON W KBaJpaTU4YHOU (PYyHKIUN, HOCTPOCHHE HX
rpadukoB. Iloctpoenue u ureHue rpadpukoB pyHknuii. Uc-
ciienoBaHue (PyHKIIUU.

CocraBiienre BUA0B (PYHKIIHI I10 JaHHOMY YCJIOBHIO, peIlie-
HUE 3a/1a4 HA SKCTPEMYM.

BeinosineHne npeobpa3zoBanuil rpadpruka GyHKIIHNHU

Oo0paTtHble GyHKIMM

N3ydenune nmoHsATHUA 00paTHOM pYHKIIMU, ONpEaeI€eHUE BU1a
U TrocTpoeHue rpadpuka oopaTHol QyHKIINHU, HAXO0XKICHUE €€
objracTHU oripenesieHUst U obsiactu 3HadeHuM. [Ipumenenue
CBOMCTB yHKIIUHM NPHU UCCIEA0BAHUU YPABHEHUI U pEelLIEHUHN
3a1a4 Ha 3KcTpeMyM. O3HAaKOMJIEHHE C IOHSITUEM CJIOYKHOU
(()%20:9005054

Crene”HHble, IIO-
Ka3aTeJIbHbIe, JI0-
rapupmMmuyecKkue u
TPUTOHOMeETpHYe-
CKHe (pyHKIMH.
OOpaTtHble TpHUIoO-
HOMeTpHYecKue

PpyHKuHHU

Bperuucienue 3HadeHUN PyHKIIUN MO 3HAUYEHUIO apryMeHTa.
OnpenesieHUE NMOJIOYKEHUSI TOYKHA Ha TpadHKe 110 ee KOOPIr-
HaTaM ¥ Ha00OpOT.

Hcnonb30Banue CBOUCTB (YHKIIUM JJIsSI CpaBHEHHSI 3Hade-
HUM cTerneHed u jorapu¢MoB.

I[MocTtpoenue rpadUKOB CTENEHHBIX € JOrapUPMHUUIESCKUX
byHKIIHHA.

Pemenne nokazaTesIbHBIX M JIOTAPU(PMUUECKUX YPAaBHEHUN
M HEPABEHCTB 0 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C IOHSITUEM HETIPEPBIBHOU NTEPHUOTUIECKOM
(pynkumun, popmysimpoBaHue CBOMCTB CUHYCa U KOCUHYcCA,
MOCTPOCHUE UX I'PaPUKOB.




Coaeprxkanue 00y-
YeHUus

XapaKTepuCTHKA OCHOBHbBIX BU/I0B 1€ATECIbHOCTH
CTYI€HTOB (Ha YPOBHE Y4eOHBIX e CTBHIA)

O3HaKOMJIEHHME C MOHSITUEM TapMOHHMYECKHUX KOJICOaHUN U
puMepaMy rapMOHUYECKUX KOJeOaHUM AJIs1 OTTMCAHUS TIPO-
L1ECCOB B (PU3HUKE U APYTrHUX 001aCTsIX 3HAHUSL.

O3HaKOMJIEHHME C IOHSITUEM pPa3pbIBHONW NEPUOIUUECKON
byskuu, ¢GopmMyIupoBaHHE CBOWCTB TaHITe€HCAa M KOTaH-
reHca, HoCTPOCHHE UX IpauKOB.

IIpumenenne cBOWCTB (YHKIIMH JUIsI CpaBHEHUsI 3HAUYCHUU
TPUTOHOMETPHUYECKNX (PYHKIIMM, pelIeHUs] TPUIOHOMETpHUYe-
ckux ypaBHeHul. ITocTpoeHue rpadpuKoB 00paTHBIX TPHUIO-
HOMETPHUYECKUX (YHKIUHI U OTIpeZieJICHUE 110 rpaduKamM ux
CBOMCTB.

Brimmotnenne npeodpa3zoBaHusi rpapuKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocaenoBaTeibHO-
CTH

O3HaKOMJIEHHE C NIOHSTUEM UYHCJIOBOU MOCIIE0BATEIILHOCTH,
cnoco0amMu ee 3aJ1aHMsl, BBIYMCIICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IIOHSITHEM IIpejiesia I10CJIeJ0BaATEJIIbHOCTH.
O3HaKOMJIEHHE C BBIYHUCJICHHUEM CYMMbI O€CKOHEYHOI'O YHC-
JIOBOT'O psiia Ha NPpUMEPE BBIYUCIEHHUSI CYMMbl O0€CKOHEYHO
yObIBaroI1e reoOMeTPUYECKON NPOTrPECCUH.

Pemenue 3amau Ha npuMeHeHue (HOPMYJIbI CYMMBI O€CKO-
HEYHO yObIBaIOIIel reoMeTpUYECKOM Mporpeccuu

ITpousBoaHas u ee
NpUMEHEeHHne

O3HaKOMJIEHHE C HOHSITUEM TPOU3BOJHOM.

HN3yuenue u popmynupoBaHUE €€ MEXaHUUECKOI'0 U TeOMeT-
PpHUYECKOr0 CMBICJIA, U3YYEHHE AJITOPUTMAa BBIUYMCIIEHUSI TIPO-
U3BOJHON Ha NpUMEPE BBIUMCIIEHUSI MTHOBEHHON CKOPOCTH U
YTJI0BOTO KO (pUITMeHTa KacaTeJIbHOM.

CocTaBiieHHEe ypaBHEHUSI KacaTeJabHON B 00I1IEM BHJE.
VYcBoenue npasui auddepeHIupoBaHus, TAOIUIBI IPOU3-
BOJHBIX 3JIEMEHTAPHBIX (PYHKIIMMI, MIPUMEHEHHUE AJI51 TUP-
(pepennmpoBanust QyHKIIUM, COCTAaBJICHUS YPAaBHEHU S Ka-
CaTeJIbHOM.

HN3yueHue TeopeM o CBsI3U CBOMCTB (PYHKIIMH U IIPOU3BO/I-
HOM, popMyITUPOBKA UX.

IIpoBenenmne ¢ MOMOIIBIO MPOU3BOJHON UCCIIeTOBAaHUS HyHK-
WU, 3aJaHHON POopMYyIIOi.

YcTaHoBJIEHHUE CBSI3U CBOMCTB (PYHKIIMH U IIPOU3BOJHOMN 1O
ux rpapuKam.

IIpumMeHeHnne MpOU3BOAHOM JIJISI pEHICHUS 3a/1a4 HA HAXO0XK-
JIeHHe HauOOJIBIIIET0, HAWMEHBIIIEr0 3HAYEHUSI M Ha
HaXO0XXJEHHUE DKCTpeMyMa




IlepB0006-
pa3Hasi "
HHTErpaJ

O3HaKOMJIEHHE C MOHSITHEM WHTETrpaja U IIepBOOOpa3HOU.
HN3ydeHne mpaBuiia BBIYUCICHHUSI TIEPBOOOPA3ZHOU U Teope-
Mbl HeroToHA—JIetiOHuIIa.

Penienune 3amay Ha CBsI3b IIEPBOOOPA3ZHOM U €€ MPOU3BO/I-
HOM, BEIYUCJICHHUE IEPBOOOPA3HOM JIJIsI TaHHOU (PYyHKITHH.
Pemenue 3asay Ha MpuUMEHEHHE UHTETpajia AJisi BbIUHCIIE-
HUsT QU3UYSCKUX BEJIMYUH U TUTOTHACH

YPABHEHUS U HEPABEHCTBA

YpaBHeHUs1 M CH-
cTeMbl ypaBHEHMH
HepaBencrBa u cu-
CTeMbl HEPABEHCTB
C JABYMsl IepeMeH-
HbIMU

O3HakoOMJIEHHE C NPOCTEUIIMMHU CBEICHUSIMHU O KOPHSIX all-
reOpav4ecKMx YpaBHEHHUM, TIIOHSITUSIMHU HCCJIEIOBAHUSI
YPaBHEHUI U CUCTEM YPABHECHHUH.

HN3ydenne Teopun paBHOCUIIBHOCTH YPAaBHEHUU U €€ IIPUMEHE-
Hus1. [loBTOpEeHMe 3anucu pelreHusl CTaHlapTHBIX YPaBHEHUMH,
MPHUEMOB IpeoOpa30BaHUsl YPAaBHEHUM 1JIs1 CBEJICHMUsI K CTaH-
JIapTHOMY YPaBHEHHIO.

Pemenne panuoHasibHbIX, HUPPAllMOHAJIBHBIX, II0KA3aTElIb-
HBIX U TPUTOHOMETPUUYECKHUX YPABHEHUH U CUCTEM.
Hcnonb3oBaHue cBOMCTB M rpadukoB GYHKLMH JJIs1 pelle-
HUsI ypaBHEHUM. [I0BTOpeHHE OCHOBHBIX NPUEMOB PEILICHUS
cucrteM. Penienue ypaBHEeHHUN ¢ IPUMEHEHUEM BCEX IPHUEMOB
(pa3moskeHusT Ha MHO>KHUTEIIM, BBEJICHUSI HOBBIX HEHU3BECT-
HBIX, TIOJICTAHOBKH, IPaUIEeCKOr0 METO/A).

Pemienne cucrtemM ypaBHEHHUH € IIPUMEHEHUEM PA3JIMYHBIX CIIO-
co00B. O3HaKOMJIEHHE C OOILIMMM BOIPOCAMM pPELISHUsI Hepa-
BEHCTB M MCHOJIb30BaHHUE CBOMCTB U rpadukoB (GYHKIHN IpHU
pelIeHn HepaBEeHCTB. PelieHne HepaBeHCTB U CUCTEM Hepa-
BE€HCTB C IPUMEHEHUEM PA3JIUNYHBIX CIIOCOOOB.

IIpumMeHeHne MaTeMaTU4YeCKHUX METOIOB JJIsI PELICHUS CO-
Jlep>KaTebHbIX 3ajlad U3 pa3JIMYHbIX objlacTe HaykKu U
npakTuku. MHTEpripeTUpoBaHne pe3yJIbTATOB C y4E€TOM pe-
AJIbHBIX OTPAHUYECHUU

OcHoOBHBIE ITO-
HATHUA KOMOU-
HATOPUKMU

N3ydyenue mpaBuia KOMOMHATOPUKU M IIPUMEHEHHE MPU
penieHuu KOMOMHATOPHBIX 3a/1a4.

Pemenne KkoMOMHATOPHBIX 3ajlad METOJOM Iepebdopa U 110
OpaBUITY YMHOXKEHHUSI .

O3HaKOMJIEHUE C MOHSITUSIMU KOMOUHATOPHUKH: pPa3MEIICHU-
SIMH, COUETAaHUSIMHU, MepecTaHOBKaMU U (GopMyJIaMH JJIsT UX
BeIunucieHusi. OOBbsICHEHHE U TTpUMeHeHue (GOopMyJT IJIsT BbI-
YUCJICHUsI Pa3MEIEHUN, NEPECTAHOBOK M COYETAaHUM IIpHU
pelenuuy 3ana4.

O3nakomyieHHe ¢ OmHOMOM HpOTOHA W TPEyTrOJIBHUKOM
I[Tackans. Penienne nmpakTHYECKUX 3aJ1a4 C UCHOJIb30BAHU-
€M NOHSITUH U MpaBUJI KOMOMHATOPUKU




Conepsxanue 00y-
YeHUus

XapakTepuCcTHKA OCHOBHBIX BU/I0B 1€SIT€JIbHOCTH
CTY/I€HTOB (HA YPOBHE Y4e€OHBIX 1€ CTBHI)

3JIEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOATHOCTEM

N CTATUCTUKH
JIEeMEeHTBbI HM3y4denne K1acCU4eCKOro OIPENeICHUS BEPOSITHOCTH,
TEOPHH Bepo- CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
ATHOCTEH PaccMoTpeHune npuMepoB BBIUYHCIICHUS] BEPOSITHOCTEH.
Pemenue 3aga4 Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITUN
IIpeacrasienue O3HaKOMJIEHHE C IPEACTABJICHUEM YHCJIOBBIX JAHHBIX U UX

AAHHBIX (TAGIHMIBI,
AMArPaMMBI, rpa-

buxn)

XapaKTePUCTUKAMMU.
Pemenne npakTUuecKUx 3aaa4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX,, BBIYUCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

IIpsimbie U mJoc-
KOCTH B  IIpO-
CTPAHCTBE

dopMyIHMpOBKAa M NPUBEIACHHUE J0KA3aTEJIbCTB IIPHU3HAKOB
B3aMMHOTO PAacCIIOJIOXKEHUsI IIPSIMBIX MU IUIOCKOCTeu. Pacmo-
3HaBaHME HaA YEepTerKaxX U MOJEISIX Pa3JIMYHBIX CIIydacB B3a-
MMHOI'O PAaCHOJIOXKEHUS NPSIMBIX U IJIOCKOCTEM, apryMEHTH-
poOBaHHE CBOUX Cy>KJAeHHUU. DPOpMyJIMpPOBAHHUE OIIPEACIICHUH,
NPHU3HAKOB M CBOMCTB NapaJUICJIBbHBIX U HNEPIEHIUKYJISIPHBIX
MJIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YTJIOB.

BpinosiHeHUE TTIOCTPOEHUST YTJIOB MEXKAy NPSIMBIMU, IIPSIMOU

MU IUIOCKOCTBIO, MEXY INIOCKOCTSIMH IO ONKMCAaHHUIO U pac-
MO3HABAHUE UX HA MOJICIISIX.

IIpuMeHeHnEe MPU3HAKOB U CBOUCTB PACIIOJIOXKEHUSI IIPSMBIX
U IJIOCKOCTEN IPU PEILIEHUH 3a1a4.

HN300pakenne Ha pUCyHKaX U KOHCTPYHUPOBAHUE HA MOJCISIX
NEePHEHANKYJISIPOB U HAKJIIOHHBIX K IJIOCKOCTH, NPsIMBIX, Na-
paUIEIBbHBIX IUJIOCKOCTEH, YIJIOB MEXKAY HPsIMOM U IIIOCKO-
CTBIO U OOOCHOBAHHE ITOCTPOECHUSI.

Pemenne 3a1ay Ha BBIYUCIIEHUE IT€OMETPUUECKUX BEJINYWH.
OnucelBaHUE PACCTOSITHUS OT TOYKM J0 IJIOCKOCTH, OT HIpsi-
MOM [0 IUIOCKOCTHU, MEXKIY IUUIOCKOCTSIMH, MEXKIY CKPEIIH-
BAIOIIMMHUCS TIPSIMBIMU, MEKJY NPOU3BOJIBHBIMU (PUTypamMu
B IPOCTPAHCTBE.

dopmypoBaHUE M JI0OKa3bIBAHHE OCHOBHBIX TEOPEM O pac-
CTOSTHUSIX (TE€OpeM CyIIeCTBOBAHMUSI, CBOWICTBA).
HN3006pakeHue Ha yepTekKaxX U MOAEISIX pacCTOsIHUsI U 00oc-
HOBaHHE CBOUX CYy>XJIeHul. OnpenesieHue U BbIYUCIIEHUE pac-
CTOSTHUM B mpocTpaHcTBe. llpumMmenenue (gopmyn u TeopeM
IJIAaHUMETPHUH AJIs1 pEIIECHUsI 3a71a4.

O3HakoMiIEHHE C MOHSATHUEM IapaJujIeJIbHOIO MPOEKTHPOBa-
HUS U €ro cBorictBaMu. POopMyJITUPOBAHHUE TEOPEMBI O TIJIO-
I1a]11 OpTOrOHAJIBHOM MMPOEKIIMHU MHOTOYTOJIbHUKA.




Coaeprxkanue 00y-
YeHUus

XapaKTepuCTHKA OCHOBHbBIX BU/I0B 1€ATECIbHOCTH
CTYI€HTOB (Ha YPOBHE Y4eOHBIX e CTBHIA)

IIpumenenue Teopuu UIst 0OOCHOBAHUSI TMOCTPOCHUU M BBI-
YHCJIEHUM. APryMEHTUPOBAHHE CBOUX CY’>KJAECHHUH O B3aWM-
HOM PacIIOJI0>KE€HUH IIPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHuKH

Onncanue M XapaKTEPUCTHUKA pPa3JIMYHBIX BHJIOB MHOIO-
I'PAHHUKOB, IIEPEYNCIICHUE UX JIEMEHTOB U CBOMCTB.
HN3o00pakeHrne MHOTOTPAHHUKOB U BBITIOJITHEHUE MMOCTPOCHUST
Ha U300pa’KeHUSIX U MOJECIISIX MHOTOTPaHHUKOB.
BpruuciieHne JIMHEWHBIX 3JIEMEHTOB W YIJIOB B IIPOCTpaH-
CTBEHHBIX KOH(QUTIypalUsiX, apryMEeHTHPOBAaHHE CBOUX CYXK-
JgeHui. XapaKTepHUCTUKa M H300pa’keHUEe CEYCHUsl, pas3-
BEPTKH MHOIOIPAaHHHKOB, BBIYHUCIICHUE IJIOLIAJIECU ITOBEPX-
HOCTEH.

ITocTpoenue nmpocTedninx cedueHui Kyba, IpU3Mbl, TUPaAMHU-
nel. [Tppmenenne GakToB U CBEACHUN U3 TULTAHUMETPHH .
O3HaKOMJIEHHE C BUJaMU CUMMETPUM B IpocTpaHCcTBe, pop-
MYJMPOBAaHHUE OIIPEAEIECHUNM MU CBOMCTB. XapaKTEpHUCTHUKA
CUMMETPUH TEJI BPALLEHNsI © MHOTOIPAHHUKOB.

IIpumMeHeHne CBOMCTB CHMMETPHUU IIPpU peuieHuur 3anad. Mce-
M0JIb30BaHUE MPUOOPETEHHBIX 3HAHUM JJIsI UCCJIENOBAHUS U
MOJIEJINPOBAHUS HECJIOXKHBIX 3aJ1a4.

HN300pa>keHre OCHOBHBIX MHOTOTPAaHHUKOB W BBIIIOJIHEHHE
PHUCYHKOB II0 YCJIOBHUSIM 3a/1a4

Tena u nmosepx-
HOCTH  Bpalie-
HUS

O3HakoMJIeHHE C BHJAMHU TeJ BpallleHUusi, (OopMyJIHUpPOBAHHE
UX ONPENECIEHUMN U CBOMCTB.

DopMyIHMpOBaHUE TEOPEM O CEYEHUM IIapa IIJIOCKOCTBIO U
IJIOCKOCTH, KacaTeJIbHOM K cepe.

XapaKTepUCTUKa U HU300pa>ke€HUE TeJ BpallleHUus, UX pas3-
BEPTKH, CEUECHUS.

Pemenue 3anauy Ha MOCTPOCHUE CEYEHUN, BBIYUCIICHUE JJIMH,
paccTostHUM, yIJIoB, muromanei. [IpoBenenue nokasaTeabHBIX
paccy>KJAeHHUN NpU PEIICHUH 3a1a4.

IIpumMeHeHne CBOMCTB CHMMETPHUHM IIPHU PELICHHUU 3aj1a4y Ha
TeJia BpallleH!sl, KOMOMHAITUIO TeJl.

HN300pakeHne OCHOBHBIX KPYTJIBIX T€J U BBINOJIHEHUE PH-
CyHKa [0 yCJIOBHIO 3aJa4M




Conep:xanue o0yuyeHus

XapaKkTepHCTUKA OCHOBHBIX BU/IOB 1eAATEJIbHOCTH CTY/ICH-
TOB (HA yPOBHE Y4eOHBIX JAeiCTBHIA)

HN3mepenusi B reo-
MeTpUuH

O3HaKOMJIEHHE C MOHSTUSIMHU IUJIOMIaAU U o0beMa, aK-
CHMOMaMHM U CBOMCTBAMU.

Penrenne 3a/1a4 Ha BRIYUCIICHUE TUIOMIAJICH TTIOCKUX PUTYD C
OPUMEHEHHEM COOTBETCTBYIOMINX (GopMysl U (PaKTOB U3 IJia-
HUMeTpUU. M3ydyeHue TeopeM O BBIYHUCICHHU 00BHEMOB IIPO-
CTPAHCTBEHHBIX TEJI, pEIICHUE 3a/a4 Ha IIpUMEeHeHHEe PopmyIt
BbIUHMCIICHUsT 00beMoOB. M3yueHue ¢opMyn AJisi BBIUYHCIICHUS
JI0IIaAeM IMOBEPXHOCTEH MHOIOTPaHHUKOB U T€JI BpAILICHUS .
O3HaKOMJICHHE C METOA0OM BBIYUCIICHUSI TLUIOMNIA I TOBEPXHOCTH
ceprl. PenieHne 3aga4 Ha BBIYHCIICHUE TUIOMIAJICH MOBEPX-
HOCTH IIPOCTPAHCTBEHHBIX TEJI

KoopauHarsl M Bek-
TOPbI

O3HakoMiIeHHE C MOHSITUEM BekTopa. M3yudeHue nexkapro-
BOM cHUCTEMBI KOOPJAUHAT B IPOCTPAHCTBE, IOCTPOCHHUE IO
3aJlaHHBIM KOOpJAWHATaM TOYEK M MJIOCKOCTEH, HAXO0XKJIEHUE
KOOpJAWHAT TOYEK.

Haxo>xnenue ypaBHEHUNM OKPY>KHOCTH, c(epbl, TUIOCKOCTH.
Bpruuciienne paccTosHUM MEKAy TOUKaAMHU.

HN3y4deHne cBONCTB BEKTOPHBIX BEJIWYUH, IIPABUJI Pa3JIOXKE-
HUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOXK-
JICHUsI KOOpAMHAT BEKTOpAa B IIPOCTPAHCTBE, IIPaBUJI JEH-
CTBUI C BEKTOpPaMH, 3aJaHHBIMH KOOPJAWUHATAMM.
IIpuMeHeHne TEeOpUH IIPU PELIEHUH 3a7a4 Ha JECUCTBUSI C BEK-
TopamMu. H3ydeHne CKaJsIpHOTO IPOMU3BEACHHsI BEKTOPOB,
BEKTOPHOI'0 YPaBHEHUs NPsIMON U IUIOCKOCTHU. [IpuMeHeHUne
TEOPUH IIPU PELICHUU 3aJa4y Ha AECHCTBUS C BEKTOpaMH, KO-
OPAUHATHBIN METOM, IPUMEHEHUE BEKTOPOB U1 BBIUYHCIICHUST
BEJIMYUH YTJIOB M paccTostHUN. O3HaKOMJIEHHUE C JOKa3aTellb-
CTBAMH TEOPEM CTEPEOMETPUU O B3aWMMHOM pPACIIOJIOKEHUN
OPAMBIX U IJIOCKOCTEH C UCIIOJIB30BAHUEM BEKTOPOB




YYEBHO-METOJNYECKOE 1 MATEPHUAJIBHO-
TEXHMNMYECKOE OBECIIEYEHMUE ITPOI'PAMMBbI
YYEBHOUW JUCIIUILJINHBI <\MATEMATHUKA':
AJITEBPA N HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A; TEOMETPUS»

OcBoeHue nporpaMmbl yueOHOW IUCHUIIIUHBI «MaTtemaTuka: aiareopa u
Hayajla MaTeMaTHYEeCKOro aHaliu3a; TI'€OMETpHs» NOpearnojiaraeT Hajludue B
I'TIOY TO «HTIIb», peanu3yrmiero o0pa3zoBaTeIbHYIO OPOTpaMMy CPEITHETO
ob1ero oopazoBanusi B nipenenax ocBoeHuss OIIOIT CITIO ma 6a3ze OCHOBHOTO
o01ero oopa3zoBaHusi, yaeOHOro KaOMHETa, B KOTOPOM UMEETCsI BO3MOYKHOCTh
00ecTIeunTh ydJaniuMcsi CBOOOMHBIW JocTyn B MHTEpHET BO BpemMsl y4eOHOTO
3aHSTUSI U TIEPUOJT BHEYUCOHOM! JIESITEIIbHOCTH.

ITomenienue kabOuHeTa ypAoBiIeTBOpsieT TpeboBaHusiMm CaHUTApPHO-
SMUIEMHOJOTHYSCKHUX TNpaBuy u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUMNOBBIM O0OpPYJIOBAaHMEM, YKA3aHHBIM B HACTOSIIIIUX TPeOOBaHUSX,
B TOM YHWCJI€ CIEUATIU3UPOBAHHON y4uyeOHONW Mebesibl0o U CpelicTBaMU O0yue-
HUsI, JIOCTAaTOYHBIMU JIJISI BBIMIOJIHEHHUSI TpeOOBAaHUU K YPOBHIO ITOATOTOBKH
00y4aroImxcsi.

B kabuneTe ecTh MyJIbTHMEIHUNHOE 000pPYAOBAHHUE, ITOCPEJICTBOM KO-
TOPOTO YYaCTHHUKH 00pa30oBaTeJILHOrO Mpoliecca MOTYT IIPOCMATPHBATH BHU3Y-
aJIbHYI0 MH(MOPMAIHIO M0 MaTeMaTHUKE, CO3JaBaTh NMPE3CHTAIIUH, BUIcOMATE-
puaibl, HHBIC JIOKYMEHTHI.

B cocraB y4eOHO-METOAUYECKOTO U MAaTEPHUATBHO-TEXHUYIECKOro o0ecIie-
4eHUsl mporpaMMmbl y4eOHOM nuUCOMIIUHBI «MaremaTtuka: ainreOpa u Hadana
MaTEeMaTUUYECKOT0 aHalu3a; FreOMETPUST> BXOJSIT:

MHOTO(YHKIIMOHAIBHBIN KOMIUJIEKC MPENoaBaTes;
HarIsIAHbIe TOCoOusT (KOMIUIEKThI YYeOHBIX TaOJIUIl, TJIAKATOB,
MOPTPETOB BBIIAIOIINXCS YICHBIX-MATEMaTUKOB U JP.);

¢ UHPOPMANHMOHHO-KOMMYHHUKATHBHBIC
CpeJIcTBa,
SKPaHHO-3BYKOBBIE TTOCOOMSI;
KOMIUJICKT TEXHUYECKOH JOKYMEHTAIIUH, B TOM YHCJIEe MacliopTa Ha
cpelcTBa 00y4eHUsI, MHCTPYKIIUU 110 UX UCHOJIB30BAHUIO U TEXHUKE
0€e30I1aCHOCTH;

e OuOMUOTEeYHBIH (HOHI.

B 6ubnuoreyHbii GoHJ BXOASAT YUEOHUKH, YUEOHO-METOJIMYECKHE KOM-
wiekThl (YMK), obeciedynBaroiine oCBOCHHUE y4eOHOW MUCHHUIUIMHBI «Marte-
MaTHKa. anredpa M Hayajla MaTEeMaTHYECKOrO aHajiu3a; TeOMEeTPUs», PEKO-
MEHIOBaHHBIC WU JOIMYHICHHBIC IJIsI UCTOJB30BaHUS B MPOGECCUOHATBHBIX
o0pa3oBaTeIbHBIX OPTaHU3AIIHSIX, PeATHU3YIOMINX 00pa30BaTEIbLHYIO MpoTrpamM-
My cpemHero obiero oopaszoBanusi B npeneiax ocBoenust OITOIT CITO na 6a3ze
OCHOBHOTO 0O01IeT0 00pa30BaHUSI.

B mpomecce ocBoeHUst TIporpaMMbl y4eOHOW AUCOHUIUIMHBI «Martema-
THKa: ajredpa W Hadajla MaTeMaTHYECKOTO aHaJIu3a; T€OMETPHUSD CTYJICHTHI
MOJIy4alT BO3MOYKHOCTH JIOCTyNa K 3JICKTPOHHBIM YUYEeOHBIM MaTepuajiaM I10
MaTeMaTHUKe, UMEIOIIUMCSI B CBOOOJHOM JgocTymne B cetu HMurepHer (deK-
TPOHHBIM KHHTaM, NpaKTUKyMaMm, TecTam, Marepuaiiam EI'D uap.).
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XKAeHUU cpen. npod. odpazoBanusi. — M., 2014.

. Konaeun FO.M., Tkaueea M.B, ®eoeposa H.E. u op. Matematuka: anredpa

W HadaJla MaTeMaTU4YeCKOTO aHajin3a. AJjredpa W Hadajga MaTeMaTHYECKOTO
ananui3a (0a3oBeIi u yroyOseHHblii ypoBHH). 10 kmacc / mox pen.
A.B.Kmxuenko. — M., 2014.

Bawmaroe M.H. MaremaTtuka (6a3oBbiii ypoBenb). 10 kiracc. — M., 2014.
Bawmarxoe M.H. MaremaTtuka (6a30Bbiii ypoBeHnb). 11 kimacc. — M., 2014.
FPawmarxose M.H. Anrebpa u Hadana ananuza, reomerpusi. 10 kimacc. — M.,
2013.

Bbawmarxoe M.H. Marematnka. COOpHUK 3ajlad NpoUIILHOW HampaBJIE€HHO-
CTH: y4eb. mocobue JJIst CTyA. YUPErKJIeHUM cpen. npod. odpazoBanust. — M.,
2014.

MHTEpPHET-pecypchbl

1. www.fcior.edu. ru (MadpopManmoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
MaTepualbl).

2. www.school-collection. edu. ru (Eaunast xomrexkmu 1udpoBbIX 0Opa3oBa-
TEeJIBHBIX PECYpPCOB)

3. www.methematics.ru (MaremaTika B OTKPBITOM KOJUICIIKE)

4. www.exponenta.ru (O6pa3oBarebHbI MAaTEMATUYCCKUIH CANT)

5. www.neive.ru (I'eomerprueckuii mopTa)
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http://www.methematics.ru/
http://www.exponenta.ru/
http://www.neive.ru/

6. www.zaba.ru (MaTteMaTH4eCKHe OJIUMITHAIbI U OJTUMITHAIHBIC 3aaUH)
7. www.uztest.ru (IToaroroska k EI'D no maremaruke)



http://www.zaba.ru/
http://www.uztest.ru/

