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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o61eo0pa3zoBaTebHON Y4eOHOW AUCIUILIMHBI MAaTeMaTHKa
npeaHazHaueHa Juis u3ydenus matematuku B @unuane I'BIIOY PX «YepHoropckuii ropHO-
CTPOUTEIBbHBIH  TEXHUKYM», pEaTH3yIOIleM 00pa3oBaTeNbHYI0 IIPOrpaMMy CpPEIHEro
oOmiero o0pazoBaHMs B MpeJieiax OCBOSHHsI OCHOBHOM oOpa3oBarenbHOM nporpammel CI1O
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX paOOUNX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC cpegnero obiero
00pa3oBaHUs, MPEIbABIIEMBIX K CTPYKTYpE, COJAEPKAHUIO M pe3yiIbTaTaM OCBOCHUS
y4eOHOI JAUCIUIUIMHBI MAaTeMaTHUKa, B COOTBETCTBUU ¢ PeKOMEHIAIMsIMU 110 OpTraHU3aINH
HOJy4eHHs CpenHero oOmero oOpa3oBaHHMS B TIpenesiaX OCBOCHUS 00pa30BaTEIbHBIX
IporpaMM CpelHero mnpodeccCHoHaIbHOrO 00pa3oBaHMs Ha ©0a3e OCHOBHOTO OOMIEro
o0pa3oBaHusl ¢ ydeToM TpeOoBaHMi (eaeparabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U IMOJIy4aeMOH Mpo(ecCHu WK CIeNUAIbHOCTH CPETHETO MPO(ECCHOHATEHOTO
obpazoBanus (muceMo JlemapraMeHTa rocylapCTBEHHOW IMOJUTUKU B cepe MoAroToBKU
pabounx kaapos u IO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259)

CopneprkaHue IporpaMMbl HAIlPaBJICHO HA JIOCTH)KEHHE CIISTYIONINX LIENIeH:

+ obecrieyeHne c(HOPMUPOBAHHOCTH MPEIACTABICHUNH O COLMAIBHBIX, KYJIBTYPHBIX H
UCTOPHYECKHX (PAKTOpaxX CTAaHOBJICHHS MaTEMaTUKU;

+ obecrieyeHrne CHOPMHUPOBAHHOCTU JIOTHYECKOTO, ATOPUTMUYECKOTO M MaTeMaTHie-
CKOT'O MBIIIUICHHS;

+ obecrieyenne c(HOPMUPOBAHHOCTH YMEHH NMPUMEHSATH MOJYYCHHBIC 3HAHUS TPH pe-
IICHUH Pa3IMYHbIX 3a/1a4;

+ obecrieyeHrne c(HOPMUPOBAHHOCTH TPEJCTABICHU O MaTeMaTHKEe KaK YacTH OOIe-
4eJI0BEYECKON KYJIbTYphl, YHUBEPCAILHOM SI3bIKE HAyKH, 0O3BOJISIOLIEM OMUCHIBATh U
U3y4aTh pealbHbIE TIPOIIECCH U SBIICHHS.

B nmporpammy BKJIIOYEHO CoOJiepXKaHME, HampaBlieHHOe Ha (OpMUpOBaHHE Yy
00yJaromuxcsi KOMIIETEHIN, HEOOXOMUMBIX I KAadeCTBEHHOTO OCBOEHHUS OCHOBHOM
oOpaszoBatenbHOl mnporpaMMbl CIIO Ha ©0a3ze OCHOBHOro oOmiero oOpa3oBaHUS C
MOJIYYeHUEM CPEIHETO 00IIero oOpa3oBaHMUs.

IIporpamma y4eOHOW AMCHUIUIMHBI MaTe€MaTHKa YTOUYHSET CoJepXkaHHWe Y4eOHOro
Marepuaia, ToCIe0BaTeIbHOCTh €r0 U3yUeHHUs, paclpeieieHue yUeOHbIX YacOB, TEMAaTHKY
UH/IUBUYAJIbHBIX TPOEKTOB, BHUABI CAMOCTOSATENIBHBIX PAa0OT C y4eToM creuu(puku
POTPaMM MOJATOTOBKH CIEIMAIMCTOB CPETHETO 3BEHA, OCBAUBAEMOM CIIEIIHAIEHOCTH.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI

B ®wmane I'BIIOY PX «YepHOropckuii ropHO-CTPOUTENBHBIA  TEXHUKYM),
peanu3yromneM 00pa30BaTEbHYI0 IPOrpaMMy CpeaHero o0Iero odopa3zoBaHus B Iperenax
ocoerusi OOIT CIIO na 6a3e ocHOBHOro o0ImIero oOpa3oBaHMs, W3yYEeHHE MaTEMaTHUKH
UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT Tpoduis mpodeccnoHanrbHOro 00pa3oBaHUs.
OT0 BbIpaxkaeTcs B COJAEP)KaHUU OOYyUEHHs, KOJMYECTBE YACOB, BBIJCIIAEMbIX HA M3y4CHHE
OTJICTBHBIX TEM MPOTPAMMEI, TITyOMHE WX OCBOCHHS OOYYarOIIUMUCS, 00bEME U XapaKTepe
MPAKTUYECKHUX 3aHSATHUI.

N3ydyeHne MUCIUIUIMHBI MaTeMaTHKa 3aBEpIIAeTCs MOJBEICHHEM HTOTOB B (opme
JK3aMeHa B paMKax IPOMEXYTOYHOM aTTecTallMd OOYYarolMXCs B MPOLIECCE OCBOCHUS
OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIEr0 OOpa3oBaHUs C MOJIYYCHHEM CPEIHEro OOIIero
oOpazoBanus. OOmMe KOMIIETEHIIMH, MPEAYCMOTpPEHHbIE pabouell  mporpammoit
JUCIUIUIMHBI ~ MaTeMaTHKa  CYUTAOTCS  COPMHUPOBAHHBIMH  TMPH  TPOXOXKICHUU
00y4JaroIUMUCS TPOMEKYTOUHOM aTTECTAIINH.

MECTO YYEFHOM JUCIHUATIIJIMHGI B YYEFHOM ILJTAHE
B yue6nom mmane OIIOII mecto yueOHOM AUCHUIIIMHBI — B COCTaBe 00s3aTENbHBIX
00meo0pa3oBaTebHBIX ~ y4eOHBIX  JUCHUIUIMH, (OPMUPYEMBIX U3  00s3aTelIbHBIX
npeameTHeix obmacteit ®I'OC cpennero obmiero obpazoBanusi, miga npodeccuir  CIIO
TEXHUYECKOTO Mpoduis npodeccruoHaIbHOro 00pa3oBaHusl.

PE3YJIbTATBI OCBOEHUS YYEFHOM JUCITATLINHBI

OcBoenue cojaepkaHus Yy4eOHOW JUCHUIUIMHBI MaTeMaTHKa oO0ecleyuBaeT
TOCTHKEHNE 00YYaIOIUMHUCS CIEIYIOIIUX Pe3yIbTaTOB:

® JIMYHOCTHBIX:

1. chopMUPOBAaHHOCTH MpPEJICTaBICHUM O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE
HayKH, CPEICTBE MOJEIUPOBAHNS SIBJICHUHN U IIPOLIECCOB, UACIX U METOAX MATEMATUKH;

2. TIOHUMaHWE 3HAYUMOCTH MAaTeMaTHKW JUIsi HAyYHO-TEXHHUYECKOTo Tporpecca,
c(OpPMHPOBAHHOCTh OTHOILICHHS K MaTeMaTUKE KaK K YacTHU OOIIEeYeT0BEUECKONW KyJIbTyphl
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOJIIOIIMEN MAaTEMaTUYECKUX UEH;

3. Dpa3BUTHE  JIOTMYECKOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOI'O  BOOOpakeHus,
AITOPUTMUYECKONW KYJIBTYpPbl, KPUTUYHOCTH MBIIUIEHUS Ha YpPOBHE, HEOOXOJWMOM JUIst
Oyaymeld npodeccHOHATBHONM JAEATENbHOCTH, JUISl TNPOJODKEHUS 00pa3oBaHMS U
caM000pa30BaHMsI;

4. oBNaJieHUE MATEeMAaTHYECKUMHU 3HAHUAMH U YMEHHSIMH, HEOOXOJUMBIMH B TO-
BCETHEBHOW JKM3HH, JJII OCBOCHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX JHUCHMIUIMH U
JUCLHUIUIMH TPO(eCCHOHANIBHOTO IMKIA, Uil TOJy4YeHus oOpa3oBaHus B 0OJacTsAX, He
TpeOyOmMuX yriayOJeHHON MaTeMaTHIECKOM TTOITOTOBKH;

5. TOTOBHOCTH U CHOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMpodeccuoHanbHOM U 00IECTBEHHOH NesTeTbHOCTH;

6. TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEJIbHOH TBOPUYECKOW W OTBETCTBEHHOM
JeATEIbHOCTH;

7. TOTOBHOCTh K KOJUIEKTMBHOH paboTe, COTPYIAHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO IIOJE3HOW, Y4eOHO-HCCIEeI0BATENbCKOM, MPOEKTHOW H
JIPYTHX BUOAX ACATEIbHOCTH;

8. orHomeHue K Mpo(ecCHOHATBFHOU JESTEIbHOCTH KaK BO3MOXXKHOCTH Y4YacTHs B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAI[MOHAIBHBIX TPO0JIEM;



® MCETANpPEeIAMETHBIX:

1. yMeHHe CaMOCTOSTEIBHO OINPEICIATH LIEIH JIEATEIBHOCTH M COCTAaBIATH IUIAHBI
JESITeIbHOCTH; CAaMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
JIeATEIIbHOCTD; HMCIIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI JUIS JOCTHIKEHHS ITOCTABICHHBIX
eNiell U pealin3aluy IJIaHOB JeSITeIbHOCTH; BEIOMPATh YCIICUIHBIE CTPATETUN B PA3IMYHBIX
CUTYaIHSIX;

2. yMEHHE MPOAYKTUBHO OOIIATHCS M B3aMMOJAEHCTBOBATH B MPOILIECCE COBMECTHOM
JICATEIIbHOCTH, YYUTBHIBATh IO3UIMU JPYTUX YYaCTHUKOB JEATENBHOCTH, 3(dexkTuBHO
pa3pemaTh KOHQIUKTHL;

3. BIaJeHHE HABBIKAMHU ITO3HABATEIbHOH, Y4eOHO-HUCCIIEIOBATEIILCKOW M MPOEKTHON
ACATCIIBHOCTH, HAaBbIKAMU Ppa3pClICHUS HpOGJ’IGM; CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOATENIFHOMY TIOMCKY METOJOB pEIICHHs MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO
Pa3INYHBIX METOJ0B ITO3HAHUA,

4. TOTOBHOCTB M CIIOCOOHOCTBH K CaMOCTOSITEIbHON MH()OPMALMOHHO-TIO3HABATEIbHON
ACATCIIBHOCTH, BKJIIOYasA YMCHHUEC OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(bOpMaIII/II/I,
KPUTUYECKH OIIEHUBATh M HWHTEPIPETUPOBATH MH()OPMALIUIO, MMOTYYaeMYI0 U3 Pa3IMYHBIX
HUCTOYHHUKOB,

5. BiaseHHWe SA3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JIOTUMHO M TOYHO H3Jararh
CBOIO TOYKY 3pCHUA, UCIIOJIB30BATh aJCKBATHBIC A3BIKOBBIC CPCACTBA,

6. BlageHHWE HABBIKAMHU TTO3HABATEILHON pPEQIEKCHM KaK OCO3HAHHS COBEPLIAEMBIX
HeﬁCTBHﬁ U MBICIUTCIBHBIX IIPOLECCOB, UX PC3YJIbTAaTOB U OCHOBaHHﬁ, rpaHui CBOCTO
3HAHMS ¥ HE3HAHUS, HOBBIX ITO3HABATEIBHBIX 33/1a4 M CPEACTB JUIS UX JOCTHIKCHHUS,;

7. 1eNeyCTpEeMJIEHHOCTh B IOMCKAaX M NPUHATUU DPELIEHUH, cooOpa3uTeNbHOCTh U
UHTYHMIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTaBIEHUH; COCOOHOCTh BOCHPUHUMATH
KpacoTy ¥ TApMOHHUIO MUPA;

¢ TIPE€AMETHBIX:

1. cdhopMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK YaCTH MHUPOBON KYJIbTYPHI
U MECTC MAaTEeMAaTUKHU B COBpCMeHHOi/JI TUBHUJIN3aIlUN, crocobax OmMucaHus SIBICHHUH
peanbHOro MUpPAa HA MATEMATHYECKOM SI3bIKE;

2. c(hOpMHPOBAHHOCTh MPEACTABICHUI O MAaTEMaTHYECCKUX TOHATHUSAX KaK BaKHEH-
IIMX MAaTEeMAaTHYECKUX MOJENSIX, MO3BOJSIOIINX OMHUCHIBATh U M3y4YaTh Pa3HbIE MPOIECCH U
ABJICHUS; MNMOHHMAHUC BO3MOKHOCTU AKCHUOMATHYCCKOI'O IIOCTPOCHUA MATCMATHYCCKUX
TEOPUiL;

3. BIAJCHWE METOJaMH JOKa3aTelIbCTB W AaJITOPUTMOB pEIICHUS, YMEHHE WX
MIPUMEHSTh, TPOBOJIUTH JOKA3AaTEJIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

4, BJIAACHUC CTAaHAAPTHBIMU IIpHUEMaMU PCIICHUA pallMOHAJIIBHBIX U UPPALIMOHAJIBHBIX,
MOKAa3aTeNbHBIX, CTETIEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUN M HEPABEHCTB, UX CHUCTEM;
HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTCPHBIX IIpOorpaMM, B TOM 4YHCIC JId IIOHMCKa IIYTH
pELIeHUs U WUTIOCTPALIUY PEIIEHUS] YPABHEHHUI 1 HEPABEHCTB;

5.  cpopMHpPOBAHHOCTH MPEACTABICHUNH 00 OCHOBHBIX MOHATHIX MaTEMaTHYECKOTO
aHalM3a W WX CBOWMCTBAxX, BIIAJICHME YMEHHEM XapaKTepHu30BaTh MOBeACHUE (YHKIUH,
HCITOJIB30BAHUE ITOJTYUCHHBIX 3HAaHUH JJId OIMMCAaHUA U aHAJIN3a PCAJIbHBIX SaBHCHMOCTeﬁ;

6. BHajeHHe OCHOBHBIMH TIOHSATUSAMH O TUIOCKMX M TPOCTPAHCTBEHHBIX
reoOMeTpUUeCKUX (Urypax, HMX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTb YMEHHS
pacrio3HaBaTh reoMeTpudeckrue (Urypbl Ha YepTekax, MOJEIAX U B PEaTbHOM MHpE; MpH-
MEHEHHE U3YYEHHBIX CBOWCTB reomerpuiyeckux ¢uryp u GopMmyn A perieHus
FeOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

7. chOpMHUPOBAHHOCTh TMPEJCTaBICHUM O Tpoleccax M SBICHUSAX, HMEIOIIUX
BEPOSITHOCTHBINA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbBHOM MHUPE, OCHOBHBIX
MOHATHUSAX DJIEMEHTAPHOM TEOpPUM BEPOSTHOCTEW; YMEHHMH HaXOIWTh M OLICHUBATH



BEPOSITHOCTH HACTYIJICHUS COOBITHH B MPOCTEHIINX MPAKTUUYECKUX CUTYallUAX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

8. BiajeHHE HaBbIKAMM HCIOJb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIpH
pELICHUH 3a7ay.

B mnpouecce ocBoeHUS IUCHMIUIMHBI MaTeMaTUKa Yy OOy4arolluxcs  JOJDKHBI
dopmupoBartbcst ob6mue kommnerenuuu (OK):

OK 01. Beibupats cioco0sbl perieHus 3aaad npodeccHoHaNbHOM NesITebHOCTH,
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. OcymiecTBisTh MOUCK, aHATTU3 M UHTEPIPETAINIO HH(OpMAIMU, HEOOXOJUMOI
JUTSL BBITIOJTHEHHSA 33124 PO ECCHOHATIBHOM eI TeIbHOCTH

OK 03. [TmanupoBaTh U PeaTn30BbIBATH COOCTBEHHOE MPO(PECCHOHATFHOE U IMYHOCTHOE
pa3BHUTHE

OK 8. CamocTosiTeIbHO ONPEACIATh 3aa4i MPOPECCHOHAIBHOTO U TUYHOCTHOTO
pa3BUTHSI, 3aHUMATHCSI CAMOOOPa30BaHHEM, OCO3HAHHO IIJIAHUPOBATH IMOBBIIICHUE
KBTI (UKAITIT

OK 04. PaGoTtath B KOJIJIEKTHBE M KOMaH/E, 3pPEKTUBHO B3aUMOICHCTBOBATD C
KOJUIETaMHU, PYKOBOJICTBOM, KJIIMEHTAMHU

OK 05. OcymiecTBasTh YCTHYIO U HTUCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM
A3BIKE C YYETOM OCOOEHHOCTEHN COLMAIbHOIO U KYJIBTYPHOTO KOHTEKCTA

COJIEP)KAHUE YUYEBHOM JUCHUILIUHBI «<MATEMATHKA»

Beenenue

MaremaTuka B Hayke, TEXHUKE, SJKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJIOTHUSIX U
IIPAKTUYECKOHN AeATeNbHOCTH. Llenu u 3a1aun n3ydyeHuss MaTeMaTUKH IIPU OCBOEHUH
npodeccuit cpenHero npodeccuoHanbHOro oOpazoBanus. CTeneHb ¢ HaTypaIbHBIM
MIOKa3aTeJIeM U €€ CBOMCTBA. PelleHne ypaBHEHNH U HEPABEHCTB.

JeiicTBUTEIbHBIE YMCJIA

Ilenpile u panmoHanpHble uucna. JlelicTBuTenbHble uncia. beckoHeyHo yObIBaroas
reoMerpuueckas nporpeccus. ApudmMerndeckuil KopeHb HaTypaiabHOU cTreneHu. CTeneHpb ¢
palMOHAJIbHBIM M JIEHCTBUTENIBHBIM II0Ka3aTelsIMU, MX CBoMcTBa. KopHM HaTypanbHOU
CTENEeHM U3 YucIa U uX cBoiicTBa. [IpeoOpazoBaHue pallMOHAIBHBIX BBIPAXKEHUH.
Crenennast pyHKuus

Crenennass ¢QyHkuusi, ee cBoiictBa U rpaduk. BszaumHo oOpaTHble (yHKUIUU.
PaBHOCMIIBHOCTD  ypaBHEHMIH, HEpPaBEHCTB, cUCTEM. MppannoHalbHbIE ypaBHEHUS.
OcHoBHBIE TIpUEMBbl HX peleHUs (pa3joKEeHHE Ha MHOXKUTEIH, BBEIEHHE HOBBIX
HEHM3BECTHBIX, IOJCTAHOBKA, Tpaduueckuii merton).  MppaunoHanabHblE HEpaBEHCTBA.
[IpeoOpa3zoBaHre CTEIEHHBIX BHIPAKEHUI

IokazaTenbHast pyHKIUA

[TokazarenbHast ¢yHKUMs, ee cBoWcTBa U Trpaduk. [lokasarenbHble ypaBHEHUS.
[ToxazarenbHble HepaBeHCTBA. (CHCTEMBI IIOKA3aTENbHBIX YPAaBHEHUH M HEPaBEHCTB.
OcHoBHBIE TIpUEMBbl HX peleHUs (pa3joKEeHWE Ha MHOXKUTENIH, BBEJIEHUE HOBBIX
HEM3BECTHBIX, MOJICTAHOBKa, Tpaduueckuii wmeron). IlpeoOpa3oBaHue mOKa3aTeIbHBIX
BBIPAXKEHUI.

Jlorapudmnyeckas GpyHKIus

Jlorapudmer.  CpoiictBa  norapudmoB. OCHOBHOE  JIOTapU(PMHYECKOE  TOXKIIECTBO.
Jecartuunble U HaTypanbHble Jorapudmel. [IpaBuna gelictBuii ¢ morapupmamu. Ilepexon k
HOBOMY OCHOBaHMIO. [IpeoOpazoBanue morapudmudeckux BoipakeHuil. Jlorapupmuyeckas
¢ynkuus, ee cBoiictBa u rpaduk. Jlorapmpmuueckue ypaBHeHus. Jlorapudmuyeckue



HEpaBEHCTBA.
[Mapa/juteJbHOCTH NPAMBIX U IJIOCKOCTEM

AKCUOMBI CcTepeoMeTpuu. B3auMHOE pacnosioKeHue [BYX MpPsAMBIX B IMPOCTPAHCTBE.
[TapannensHOCTh mpsiMOM M TIOCKOCTU. [lapaiuienbHOCTH IIOCKOCTEN. I'eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: MapallyIeNIbHbII MEepEeHOC, CUMMETPUS OTHOCUTEIBHO
mwiockoctu. IlapamensHoe npoektupoBaHue. Ilnomans OpPTOrOHaIBHOW IIPOEKIUH.
N306paxenue npocTpaHCTBeHHBIX (uryp. Terpasap u napajuieaenumne.

I[MepneHAUKYJAPHOCTH NPSAMBIX U IIOCKOCTEM

IlepneHquKyISpHOCTD MPSAMOM U INIOCKOCTH. IlepneHquKyIsip 1 HaKJIOHHasA. YTOJl MEXIY
NPSAMOM U TNIOCKOCTBIO. JIByrpaHHbINA yroJl. YToJI MEXAY IIIOCKOCTSIMU.
[lepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.

Tpuronomerpuuyeckue popmMyJibl

Panuannas mepa yria. [IoBopoT Touku BOKpYr Hauana kKoopauHat. OrnpenereHue CHUHYca,
KOCHMHYCa M TaHIeHcCa yrja. 3HaKW CHHYCAa, KOCUHYCa M TaHI€HCAa. 3aBUCHUMOCTb MEXKIY
CUHYCOM, KOCHMHYCOM M TaHI'€HCOM OJHOIO M TOro e yrja. TpuroHomerpuyeckue
ToKJecTBa. CHHYC, KOCUHYC U TaHT€HC yIJoB o U -0. @opmMyinsl ciioxenus. CHHYC, KOCUHYC
U TaHreHc ABoiHoro yria. @opmyinsl npuseneHus. Cymma U pa3HOCTh CMHYcoB. Cymma U
pasHOCTh KocuHycoB. IlpeoOpa3oBaHue CymMMbl TPUTOHOMETPHUYECKHMX (YHKIMHA B
IIPOU3BE/ICHUE U IPOU3BEACHUS B CYMMY.

Tpuronomerpnyeckne ypaBHeHust

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC. YpaBHEHHUE COS X =a. YpaBHeHHe SiN X =a. YpaBHEHUE
tg X=a. IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
Tpuronomerpuyeckue pyHKIUUH

Onpenenenus ¢yHkuui, ux cBoWcTBa u rpaduku. IIpeoOpazoBanus rpaduKoB.
[TapamnenpHblii MEPEHOC, CHMMETPHUSI OTHOCUTEIBHO OCEH KOOpAMHAT M CHUMMETpUS
OTHOCHUTEJIBHO Hayajla KOOPJAWHAT, CAMMETPHUS OTHOCUTEIBHO MPSMOM y = X, pacTSDKEHUE U
cKathe BIOJb ocell koopauHar. OOnacTe ONpENeNeHWs M MHOXECTBO 3HAYCHUI
TPUTOHOMETPUUYECKUX (YHKUUH.; rpaduk (yHKIMH, MOCTpOEeHHE TIpaduKOB (QYHKIUH,
3alaHHbIX  pa3jMYHbIMM  crocobamMu.  MOHOTOHHOCTb,  YETHOCTb,  HEUETHOCTb,
OTPaHUYEHHOCTh, MEPUOANYHOCTD. [IpoMEXyTKM BO3pacTaHus U yObIBaHUS, HauOOIbIIEEe U
HauMEHbIllee 3HA4YeHHUs, TOUYKU OSKcTpeMyma. ['paduueckas unTepnperauus. [Ipumepst
(YHKLIMOHAJIBHBIX 3aBHCUMOCTEH B peajbHBIX INpOLEccax U SBJICHUAX. ApUpMeTHdYecKue
onepauuu Haj QyHKuuAMU. CroxxkHas pyHkuus (kommno3unus). CBoicTBa QyHKIIMN y = COS
X u ee rpaduk. CBoiicTBa pyHKIUH y = SiN X u ee rpaduk. CBoiicTBa QyHKIUK y = tg X U ee
rpadux. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

MHoOrorpaHHUKH

[TonsiTue MHororpaHHuka. BepumuHbel, peOpa, TIpaHM MHOrorpaHHHKa. Pa3BepTka.
MHororpanssie yriel. Beimykiele MHOrorpanHuku. Teopema Oiinepa. Ilpusma. Ilpamasa u
HakJoHHas mnpusMma. [IpaBunbHas mpusma. [lapamnenenunen. Ky6. Ilpusma. Ilupamuna.
ITpaBuiibHble MHOTOrpaHHMKH. [Tupamuna. IIpaBunbHas nupaMuia. YceueHHas NUpamMHuaa.
Terparap. Cummerpuu B KyOe, B apajuienenumnese, B npuzMe u nupamuae. Ceuenus kyoa,
npu3Mbl M nupamMusl. [lpeacraBienne o MpaBUJIBHBIX MHOTOTPaHHUKAX (TeTpa’ipe, Kyoe,
OKTa3/ipe, JOJAEKadIpe U UKOCAIPe).

BekTopsl B npocTpaHcTBe

Bekrtopel. Moayns BekTopa. PaBeHcTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha unciio. Komruianapaeie BEKTOphI. PaziioxkeHne BEKTOpa Mo HANPaBJICHUSAM. YO
MeXay IByMms Bekropamu. IIpoexuns Bekropa Ha ock. Koopaunatel BekTopa. CKanspHOE
IIPOU3BEICHNE BEKTOpOB. lcmonp3oBaHue KOOpPAMHAT M BEKTOPOB IPU  PEIICHUHU
MaTEMaTUUYECKUX U NMPUKIAIHBIX 33ad.

Metoa KOOpAMHAT B IPOCTPAHCTBE



[TpsamoyronbHas (JekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMmysa paccTOSHUA
MEXIy JBYMsI TOUKaMH. YpaBHEHHs cepsl, IUIOCKOCTH U npsimoi. KoopauHaTel TOUKH H
KoopAauHaTel BekTopa. lIpocreiimme 3amaunm B koopauHarax. CKalsgpHOE IPOU3BEICHHUE
BEKTOPOB. BbIuncieHue yriaoB Meay IpsIMbIMU U TUIOCKOCTSIMU. [IBUKEHHUS.
IIpou3BoaHasi U ee reOMeTPUYECKUIT CMBICJI
[TonsiTHe 0 MPOU3BOIHON (DYHKIMH, €€ TECOMETPUUECKUN U (PU3UUECKUI CMBIC. Y paBHEHHE
KacaTeabHOM K Tpaguky ¢yHkuuu. Ilpous3BogHbIE CyMMBI, pPa3HOCTH, IPOU3BEICHHUS,
yacTHbIe. [Ipon3BOIHBIE OCHOBHBIX 3JeMEHTapHBIX (QyHKIMA. [IpuMenenne nporu3BOIHON K
uccieoBaHuio (QyHKIME U nocTpoeHuto rpadukos. IIpousBoaHbie 00paTHON (QYHKIUU U
KoMTO3uIu (pyHKIMU. BTopas mpousBoHAs, €€ TeOMETPUICCKU U (PU3UIECKUI CMBICT.
Haxoxnenue ckopocTy Juis Iporecca, 3alaHHoro (opMysioi 1 rpaukoMm.

IIpuMeHeHne NPOU3BOAHOM K HCCJIEI0BAHUIO PYHKIMI
Bospacranue u yOpiBanue GyHkiuu. JxkcrpeMymbl GyHkiuu. [Ipumenenne npou3BoaHoM K
noctpoento rpadukoB ¢yHkumii. Hambonpmiee W HauMeHblIee 3HAYCHHUS (DYHKIHH.
[Tpumepel HCIIOJIB30BaHUS IPOU3BOMHOM JUISI HAXOXKICHUS HAWIY4dlIEr0 pELICHUs B
MPUKIIAIHBIX 3aja4ax.

HuTerpan
[lepBooOpa3nas. IlpaBuna HaxoxaeHus 1epBooOpa3Hbx. I[lnomans KpUBOIMHEHHOMN
TpalneuMu W HMHTErpajl. BplunciieHue Iuomanyd KpUBOJMHEMHOM Tpaneuuu. BeluucieHue
WHTETpajoB. Beruucnenue miomanei ¢ nomombio uHTerpanoB. ®opmyna HproroHa—
Jleiibnuua. Ilpumepsl npuMeHeHHs HHTerpana B ¢usuke U reomerpuu IIpumeHenue
IIPOU3BOJHON M MHTErpaJla K PELICHUIO IIPAKTUYECKUX 3a1a4.

KomoOunaropuka
OcHOBHbIE TOHATHS KOMOMHATOPHUKH. 3a7auu Ha MOJACUYET Yncia pa3MelieHu,
NIEpEeCTaHOBOK, coueTanuil. Perenue 3a1a4 Ha nepedop BapuaHToB. dopmyna GuHOMA
Herotona. CoiicTBa OMHOMHUHAIBHBIX KO3()PUIIMEHTOB.

DJIEeMEHTBI TEOPHH BEPOSITHOCTEH M CTATHCTHKA
Co6biTus. KomOunauu coObituii. IIpoTrBOnonoxHble coObITHS. BeposTHOCTH COOBITHS.
Cnoxenue BeposTHocTeil. He3aBucuMble  CcOOBITHSA. YMHOXEHHE  BEPOSTHOCTEH.
Craructudeckast BeposiTHOCTh. CitydaiiHble BenMuuHBL. lleHTpasibHble TeHAeHIMH. Mepbl
paszbpoca. [IpeacraBienne faHHBIX (TaOIMIIBI, TUATPaMMBI, TpaQUKH).

uaunap, KoHyc, map
[lwimaap u KoHyc. YceueHHBbI KoHyc. OCHOBaHHME, BBICOTA, OOKOBas IMOBEPXHOCTb,
oOpa3yromas, pazpepTka. OceBble CEUeHUs U CEUEHHUs, MapajijiesibHble ocHoBaHMIo. [ap u
cdepa, ux ceuenus. KacarenpHas miockocTs kK cdepe. Ilnomane moBepXHOCTH LMIMHApA.
Konyc. [Tnomanp moBepxuoctu konyca. Cdepa u map. [Inomans chepsr.

O0bem Tea
[Tonsitue 06béMa. OO6beM m ero maMmepenue. HTEerpanpHas dopmyna obbema. DopMysl
o0beMa Ky0a, mpsAMOYTrOJIbHOTO NapaiieNenunena, NpusmMsl, UIHHApa. PopMybl o0beMa
nupamMupl 1 KoHyca. @opMyisl IUIOMEAAN MOBEPXHOCTEN HUIMHAPA U KOHyca. POopMyIsl
o0beMa mapa u miomaau cpepsl. O0bEM MAPOBOIO CErMEHTa, MAPOBOI0O CJIOS U ILIAPOBOTO
cektopa. [lomobue Ten. OTHOMIEHHS TUIOIIAIeH MOBEPXHOCTEH U 0O0bEMOB IMOJJOOHBIX TEJl.
O0o0maromniee nopropeHue Kypca «MaremaTuka»
Kopuu, crenenu u norapudMel. YpaBHEHHS: OKa3aTeNbHbIE, JOorapuGMUYECKUeE.
HepagenctBa. Tpuronomerpuueckue ¢popmyisl. [IponsBoaHas u npasuiia
muddeperumpoBanus. UHTerpais.
IIpopuiabHbie 1 NPOoPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAEpPKAHUS.

B3auMHoe pacrosiokeHre NpocTpaHCTBEHHBIX (Uryp. Paznnunbie BUIBI
MHOTrOrpaHHUKOB. WX wu3o0paxenus. CedeHus, pa3BepTKHM MHOTOTpPaHHUKOB. Ilmomians
MOBEpXHOCTU. Buapl cummerpuii B mnpocTpaHcTBe. CUMMETpHs Tell BpalleHUs U
MHOTOTPAaHHHUKOB.  Bbuncienne 1uiomaneii u  oO0bemMoB. Bektopel.  CkansipHoe
IIPOU3BENICHNE BEKTOPOB.



JUId BHEAyIMTOPHBIX 3aHATHM CTyAEHTaM Hapsay C PELICHWEM 3aJad U BBINOJIHECHHSA
NPAaKTUYECKUX 33JaHUN MOXXHO TPEAJIOKUTh TEMBI HUCCIEHOBATENBCKUX U pedepaTuBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTIENbHBIX MEJIKUX 3a/ad U yNpaKHEeHUH IMpeJyiararoTcs
CIO)KETHBIC 3aJlaHus, TPeOyIOIUe JUTMTENbHON paboThl B paMKax OJHONW MaTeMaTHYeCKOU
CUTyallUd. DTH T€Mbl MOTYT OBbITh KaK MHIMBUAYaJbHBIMHU 3alaHUSIMH, TaK U IPYNIIOBBIMU
JUIsl COBMECTHOT'O BBIIIOJIHEHHUS UCCIIENOBaHUS.

Temut pegpepamos, uccnedosamenbcKux nPOeKm o8

BekTopHoe 3a1aHue NpsSMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
[TapamensHOE NPOEKTUPOBAHNUE;

HenpepriBable 1podu;

CnoxxeHre rapMOHUYECKUX KOJICOaHUH.

I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiibHbIE U MOJTYIPAaBUIIbHBIE MHOTOTPAaHHUKHU.
Konnyeckue ceueHus 1 UX NpUMEHEHUE B TEXHUKE.
[Tonsatue muddepeHmana u ero NPHIOKEHHS.

CxeMbl TOBTOPHBIX UCTIBITAaHUN bepHyiu.

HccnepoBanue ypaBHEHH 1 HEPABEHCTB C IAPaMETPOM



TEMATHYECKOE INTAHUPOBAHHUE

HanmeHnoBaHue paseinoB u TeM Makcum. Kon-Bo 00s13aTenbHOM ayAUTOPHON
yueOHast y4eOHOI Harpy3KH IpHU OYHOU
Harpyska (dhopMe 00yUeHUsI, YachI
cTyJlleHTa (4ac) Bcero B T.4. IPAKT. U
CeMUHapCKHe
3aHSTHS
1 kypc
Beenenune 2 2
JleiicTBUTEBHBIC YUCIIA 18 10 8
Crenennasi QyHKuus 16 9 7
[okazarenbHasi pyHKUIUS 12 8 4
Jlorapupmudeckas QpyHKuus 20 13 7
[TapaniensHOCTh MPSIMBIX U MIOCKOCTEH 20 11 9
IleprieHIUKYIAPHOCTh NPSIMBIX U INIOCKOCTEH 18 12 6
Tpuronomerpuyeckue GopmyIsl 26 12 14
TpUroHOMeTpUYECKUE YPaBHEHUS 18 7 11
MHororpasHuKu 14 7 7
2 Kype
Tpuronomerpuyeckue GpyHKINH 20 14 6
BexTtops! B pocTpaHCcTBE 6 2 4
MeToa KOOpAWHAT B MIPOCTPAHCTBE 16 10 6
IIponsBoaHas u €€ reOMeTPUIECKAN CMBICIT 20 11 9
[IprMeHeHIe TPOU3BOTHOHN K MICCIETOBAHUIO (QYHKINI 18 10 8
Hunmuaap, KoHYC, map 16 10 6
WuTerpan 16 8 8
OOBEMBI TET 18 10 8
KombOuHaTOpHKa 12 2 10
DJIeMEHTHI TEOPHUU BEpOSITHOCTEH 12 6 6
Craructuka 10 4 6
HroroBoe moBTOpeHue 16 2 14
Koncynprarmm 12
HUTOI'O: 356 180 164
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTH

OBYYAIKOLIUXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
00y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHII)
BBenenne O3HakoMIJIEHHE C POJIbI0 MAaTEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJOTHUSIX U MTPAKTUUYECKON JCATEITHHOCTH.
O3HakoMJIEHHE C LEJIAMH U 3aJa4aMU U3yUYEHUsI MAaTeMaTUKU TPU
ocBoernu npodeccuii CI1O u cnenmansnocteit CI1O
AJITEBPA
JlelicTBUTE/IbHDbIE BrinonHenue apudMeTHISCKUX ACHCTBUN HAJl YUCIIaMU, COUeTast
qucaa YCTHBIE W THCHMCHHBIE TMpHeMbl. HaxokieHwe TpHOIMKEHHBIX

3HAQYCHWH BEIMYMH M TIOTPEIIHOCTEH BBIYUCICHUHN (aOCOTIOTHON U
OTHOCHUTEIIbHOM ); CpaBHEHHE YMCIIOBBIX

BBIPAKCHUM.

Haxoxnaenne omubok B 1peoOpa3oBaHUSX UM BBIUMCICHUSX
(OTHOCHUTCS KO BCEM IIYHKTaM MPOrpaMMbl)

O3HaKOMJIEHHE C IOHITUEM KOPHsI N-Il CTENEeHU, CBOWCTBaMU
paZivKaJIOB U IPaBUJIaMHU CPaBHEHUS KOPHEH.

Q@OopMyIMpOBaHHE  ONpPENEICHUs KOPHA M  CBOMCTB  KOpHEH.
Boruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE TPUKUAKY 3HAUEHUS
KOpHSL.

IIpeoOpa3oBaHue 4UCIOBBIX M OYKBEHHBIX BBIPRXKEHUI, coleprKallux
paauKabl.

Beimonnenue pacyeroB no (GopmynaaMm, COAEpKALIMM pPaUKalbl,
OCYILIECTBIISIS1 HEOOXOJUMbIE TIOJICTAHOBKH U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCUIBHOCTU BBIPAXKEHUM ¢ paaukanamu. Pemenue
HppalMOHANIbHBIX YpaBHEHUH.

CrenenHasi pyHKUHSA

O3HakOMJIEeHHME C  TOHSTHEM CTENEeHW C  JIEUCTBUTEIbHBIM
[IOKa3aTeseM.

HaxoxaeHue 3HaueHUI cTeneHu, UCIoNIb3ys TPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbiBaHUE KOpHS N-Ui CTENEHW B BUJE CTENEHU C JPOOHBIM
nokaszaTesieM U Hao00poT.

@opMynMpOBaHHE CBOMCTB CTeNEHEH. DBpluucieHue creneHen c¢
palMOHAIBHBIM II0KA3aTEIEM, BBIIOJHEHUE IPUKUAKUA 3HAYEHUs
CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIPRKEHHUI, COlepKaIlnux
CTENIEHU, IPUMEHSS CBOMCTBA. PellleHne nmokasaTenbHbIX YPaBHEHU.

IHoka3aTenbHast Brinonnenue npeobpa3zoBaHuii BRIpaKEHHM, IpUMEeHEeHue Gpopmya,
byuxumns CBSA3aHHBIX CO CBOMCTBAMH CTEIICHEM.
Omnpenenenne 00JIaCTH JOMYCTUMBIX 3HAYCHUH JIorapu(pMuIeckoro
BBIpa)KEHMs. Penienne nokazarenbHbIX YpPaBHEHNUN U HEPABEHCTB.
Jlorapudpmuueckasn Brinonnenue npeobpa3zoBaHuii BIpaKEHHM, IpUMeHeHue Gpopmya,
byuxumns CBSI3aHHBIX CO CBOWCTBaMHU JIOTapu(pMOB.

Omnpenenenne 00JIaCTH JOMTYCTUMBIX 3HAYSCHUHN JIorapu(pMudeckoro
BbIpakeHUs. Pemienue norapumMudeckux ypaBHEHUN 1 HEPABEHCTB

OCHOBbBI TPUTTOHOMETPHUU
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Tpuronomerpuuyeckue
(popmybl

W3ydyeHne painaHHOIO METOA U3MEPEHUS YIVIOB BpAILlEHUS U

WX CBS3M C TpagycHON Mepoil. M300paskeHue yriioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHHME BEJIMYMHBI yIja C €r0 pacIOJOKEHUEM.
dopmynupoBaHHUEe ONPEACTICHUN TPUTOHOMETPUIECKUX (PYHKITHIA

JUI YTJIOB IIOBOPOTA M OCTPBIX YIJIOB IPSMOYTOJIBHOIO TPEYrOJIbHUKA
1 00BSICHEHUE UX B3aUMOCBSI3H.

IIpumMeHEeHHE  OCHOBHBIX TPUIOHOMETPHUYECKMX  TOXKIAECTB  JJIA
BBIUMCIICHUS 3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIUI 1O OTHOU U3
HUX

W3yuenne oCHOBHBIX (pOPMYIT TPUTOHOMETPUU: (POPMYJIIBI CIIOKEHUS,
yIBOEHUs, IPE0Opa30BaHMs CyMMbl TPUTOHOMETPHUECKUX (DYHKIIMH

B IIPOMU3BEJCHUE M IPOU3BEICHHUS B CyMMYy U IPHUMEHEHHE IIPU
BBIYHUCICHUM 3HAYEHUS TPUTOHOMETPUYECKOIO  BBIPAXKECHHUA U
YIIPOILEHUS €T0.

O3HakOMJIEHME €O CBOMCTBAMHM CHMMETPUM TOYEK HA EJUHUYHOU
OKPYKHOCTHU M IPUMEHEHHE UX JIJIsl BBIBOJA (OPMYJI IPUBEICHHUSI.

Tpuronomerpuueckue
YPaBHeHHS.

Pemienue no ¢popmynam 1 TpPUroOHOMETPUYECKOMY KPYT'y IPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHUH.

[IpumeHeHHe 001X METOJIOB PELICHUs YpaBHEHUH (IIpUBEIEHUE K
JUHENHOMY, KBaJIpaTHOMY, METO/1 Pa3JI0KEHHsI HA MHOXKUTEIH, 3a-
MEHbI IEPEMEHHOM) MPU peIIeHUH TPUTOHOMETPUUYECKHX YpaBHEHUH.
YMeHue oTMedarh Ha Kpyre perieHus MpocTerImx
TPUTOHOMETPUUECKUX HEPABEHCTB

O3HakOMJIEHHME C TOHATHUEM OOpaTHBIX TPUTOHOMETPUUECKHUX
¢byHkuuid. V3ydeHue oIpeleNeHUul  apKCUHYca, apKKOCHHYca,
apKTaHreHca

yuciaa, (QOpMYNIHpPOBaHHE UX, H300pakeHHE Ha  EeIMHUYHOU
OKPY’KHOCTH, IPUMEHEHHE MPU PELIEHUH YPaBHEHUN

Tpuronomerpuyeckue
GyHkumnu

O3HaKOMJIEHHE C IOHITHEM NIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEHHE C TIOHATHEM TpaduKa, orpeieleHne NPUHAIEKHOCTH
ToukH rpaduky ¢pyHkuuu. Onpenenenue no Gopmyiie npocTeiei
3aBHCUMOCTH, BUJa ee rpaduka. Beipakenue no popmyine

OJIHOM MEPEMEHHOW Yepe3 ApyTHe.

O3HakoMJIEHHE C ONPEeICHUEM TPUTOHOMETPUYECKOH QyHKIUH,
dhopmynupoBaHue €ro.

Haxoxxaenue o0Gnactu onpeaeneHus U 00J1IacTh 3HaYeHU I
TPUTOHOMETPUUECKUX (PYHKIIMH

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IIpousBoanas u ee
reoMeTpHYeCKH
CMBICJI

O3HaKOMJIEHHE C TOHSTHEM IPOU3BOTHOM.

Wzyuenne u popMynupoBaHue €€ MEXaHMYECKOTO U T€OMETPHUECKOTO
CMbICJa, U3yYeHHE aIrOpUTMa BbIUMCIICHMSI POU3BOIHOM HA MpH-
Mepe BBIYUCICHUSI MTHOBEHHON CKOPOCTH U YriIoBoro ko3dduimenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTeabHOH B 001IeM BU/IE.

VYcBoenue npaBui aAuddepeHIInpoBaHNs, TAOIHUIIB TPOU3BOIHBIX
AJIEMEHTAPHBIX (DYHKIMHA, TpUMEHEeHne 111 UG depeHIIMpOoBaHus
(GyHKIUH, COCTaBJIEHUs YpPAaBHEHHUS KacaTelbHOM.

W3yuenne TteopeM O CBSI3UM CBOWCTB (YHKIMM M TPOU3BOJHOM,
(hopmyTupOBKa UX.

Ilpumenenne

[TpoBeaeHne ¢ MOMOIIBIO0 POU3BOIHOM MCCIIeTIOBAHUS (PYHKITNH, 3a-




NMPOU3BOAHOM K

TAHHOUM (OPMYIIOM.

HCCJIeJ0BAHUIO VYcTaHoBiieHHE CBA3M CBOWCTB (YHKIMHM M TPOU3BOAHOM MO UX

pyHxkuun rpadukam.
[IpuMeHeHne MPOU3BOIHOM IS PEIICHMS 3a1a4 Ha HAX0XKICHHUE
HauOoJIbLIEr0, HAMMEHBIIErO0 3HAYeHUs W Ha  HaXOXJEHHE
JKCTpEMyMa

HNuTterpan O3HakoMJIEHHE C MIOHATHEM MHTErpajia u nepBooOpa3HoM.

W3yuenue mpaBuiia BEIYUCICHUS TIPBOOOPA3HON U TEOPEMBI
Hperorona— JleitOnuma.

Pemenune 3amau Ha CBsA3b NEpBOOOpa3sHOM U €€ IPOU3BOJIHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON JUIsl JaHHOM QyHKIMH.

Pemenune 3agau Ha [NpuUMEHEHHE MHTErpaja JUisl BBIUMCIICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

3JEMEHTHI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKHA

KomOunaTopuka

N3ydenue mpaBuiia KOMOMHATOPUKYU U IPUMEHEHHE TIPH PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemennie koMOMHATOPHBIX 33/1a4 METOAOM Tepedopa U Mo MPaBUILY
YMHOKEHHUSL.

O3HakOMJIEHHE C TOHATUSIMH KOMOMHATOPUKH: Pa3MEIICHUSIMU,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOPMYTIaMHU JJIs1 UX BEIYUCICHHS.
OO0bscHeHre U npuMeHeHue GopMyJI ISl BBIYUCICHUS Pa3MEIIeHUI,
MEPECTAaHOBOK U COYETAHUH MPH PEIICHUN 3ajad.

Oznakomienue ¢ 6uHoMoM HeroToHa u Tpeyronsaukom [lackars.
Pemrenne mpakTUYeCKHX 3a7ad ¢ MCIOJIb30BAaHUEM TTOHSATHIA M TPaBUII
KOMOHMHATOPUKH

O3HakOMJIEHHE C TPEJCTaBICHHEM YHCIOBBIX JaHHBIX M HX
XapaKTePUCTUKAMHU.

Pemnrenune npakTrueckux 3agad Ha 00pabOTKY YUCIOBBIX TAaHHBIX.

DJIeMEeHThI TeOpPHH

I/ISY‘IeHI/Ie KIIaCCUYCCKOI'0  OMpCACIICHHUA BCPOSATHOCTH, CBOICTB

BEPOSATHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEN.
PaccMmoTpenue npumMepoB BBIYUCIICHHUS BEPOSATHOCTEN. Pemenue
3aJ1a4 Ha BBIUYMCIIEHHE BEPOSITHOCTEN COOBITUI
CraTucruka O3HakOMJIEHME C TPEICTABJICHHEM YHUCIOBBIX JAHHBIX H HX

XapaKTePUCTUKAMHU.
Pemenne npakTudyeckux 3aaa4 Ha 00pabOTKY YUCIOBBIX JaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

DopMynHMpoOBKa U PUBEICHHE JT0KA3ATENBCTB IPU3HAKOB B3aMHOIO
pacIoyIoKeHus NMPAMBIX U IIOCKOCTEH. Pacrio3HaBaHue Ha depTexax
7 MOJIEJISIX PA3JIMYHBIX CIIYy4aeB B3aMMHOI'O PACIIOJIOKEHUS MPSAMBIX U
IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CY>KICHUMN.

DopmyJIUpOBAHUE ONpeAeIeHUH, MPU3HAKOB 51 CBOWCTB
MApaAJUIENbHBIX W NEPHEHIUKYISIPHBIX IUIOCKOCTEM, JBYTPAaHHBIX WU
JINHEMHBIX

YTJIOB.

BeinonHeHne mNOCTPOEHUS YIVIOB MEXAY MPSMBIMH, NOPSIMOA U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSMU 110 ONUCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJIAX.

[IpuMeHeHHEe TIPU3HAKOB U CBOWCTB DPACIOJIOXKEHHS IMPSAMBIX U
IJTOCKOCTEH MIPH PEIICHUH 3a/1a4.

N300paskeHne Ha pUCYHKAX M KOHCTPYMPOBAHME HA MOJEIAX
NEPHEHIUKYISIPOB M HAKJIOHHBIX K  IUIOCKOCTH, HPSMBIX,
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HapajuIeIbHBIX

IJIOCKOCTEH, YTIIOB MEXKAY PSIMOM U TNIOCKOCTBIO M 00OOCHOBAHHE
IIOCTPOCHHS.

Pemlenne 3ama4  Ha  BBIUMCIEHUE TI'E€OMETPUYECKUX  BEJIMYHH.
OnuceiBaHME PacCTOSHUS OT TOYKHM JO IJIOCKOCTH, OT IPSAMOH 10
IJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXKIY CKpPEIHUBAIOLIMMUCS
IPSIMBIMU,

MEXy TPOU3BOJILHBIMU (PUTypaMy B TIPOCTPAHCTBE.
DOopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM CylecTBOBaHUS, CBOWCTBA).

N300pakeHune Ha yepTexax U MOJIENAX pacCTOSIHUA U 00OCHOBaHUE
cBoux cyxiaenuil. OrpenesieHHe W BBIYUCICHUE PACCTOSIHUN B
npoctpaHcTBe. Ilpumenenue ¢opmyna M TeopeM IUIAHUMETPUM JUIs
peuieHus 3aaay.

O3HaKOMJIEHHE € IOHATUEM NIAPAJUIEIBLHOTO POEKTUPOBAHUS U €T0
cBoiictBaMu. Dopmynuposanue meopemvl 0 NIOWAOU OPMOLOHANLHOU
npoexKyuu MHO20y201bHUKA.

[Tpumenenne Teopun A1t 000CHOBAHUS TIOCTPOCHUH U BEIYUCIICHUH.
ApPryMEeHTHpPOBAaHHUE CBOUX CYKIEHUH O B3aHMHOM PacCIOJIOKECHUHU
IPOCTPAHCTBEHHBIX (pUryp

MHOrorpaHHuKHu Onucanue 1 XapakTepUCTUKA Pa3JIUYHbIX BUJJOB MHOTOI'PaHHUKOB,
[IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.
N300pakeHre MHOTOTPAHHUKOB M BBIIIOJHEHHE IOCTPOCHHS Ha
M300paKeHUSX U MOJICIISIX MHOTOTPaHHHUKOB.
Boruncnenue TMHENHBIX 2JIEMEHTOB U YIVIOB B IPOCTPAaHCTBEHHBIX
KOH(UTYypalusxX, apryMeHTUPOBAHNUE CBOUX CYXIACHHM.
XapakTepucruka u n300pakeHue ceyeHus, paseepmku
MHO202PAHHUKOB, BBIYNCIEHUE TUIOIIAEH TTIOBEPXHOCTEM.
[loctpoenne mnpocTedmMX cedeHud KyOa, NPU3MBI, HHUPAMHJIBI.
[Ipumenenue (HhakToB U CBEACHUN U3 IITAHUMETPHH.
O3HakoMJIEHME €  BHJAMU  CHUMMETPUH B IIPOCTPAHCTBE,
dbopmynupoBaHuEe OMpeACNICHUWA W  CBOWCTB. XapaKTepUCTHKA
CUMMETPHUHU TEI
BpalIEHUsI 1 MHOTOIPAHHHUKOB.
IIpuMeHeHrEe CBOMCTB CUMMETPUHU IIPU PELLICHUH 3aa4.
Hcnonb3oBaHue NPUOOPETEHHBIX 3HAHUM [UIS HMCCIEAOBaHUS U
MOJICJIIMPOBAHNUS HECIIOKHBIX 3a7a4.
N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB
10 YCJIOBUSIM 3a/1a4

BekTops! B O3HakoMIIeHHE C MTOHATHEM BEKTOpa. M3yueHnue nekapTroBoil cucTeMbl

NPOCTPAHCTBE KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 3aJaHHBIM KOOpAUHATaM

TOYEK M MJIOCKOCTEN, HAX0XKICHUE KOOPAUHAT TOYEK.

Haxoxnaenne  ypaBHEHUH  OKPYKHOCTH, c(hepbl, IUIOCKOCTH.
Brrunciienne pacCTOSHUN MEXY TOUKaAMU.

N3ydeHue CBOWCTB BEKTOPHBIX BEIUYUH, IPABUII PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUJT HAXOXKICHUS KOOPAUHAT
BEKTOpa B IIPOCTPAHCTBE, ITPABUII AEHUCTBUN C BEKTOPAMHU, 3aJaHHBIMU
KOOpJIMHATaMHU.

[Ipumenenne Teopun NpU peLICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMH.
N3ydyeHue CKalnsipHOrO MPOU3BEACHUS  BEKTOPOB, BEKTOPHOIO
yYpaBHEHUS NPSAMOM U IUIOCKOCTH. [IpruMeHeHrne Teopuun Npu peEIEHUN
3a7a4 Ha JICMCTBHS C BEKTOpaMH, KOOPJAUHATHBIN METOI, MPUMEHEHUE




BEKTOPOB Il BEIUMCIICHUS BEJIMUUH YIJIOB U PACCTOSTHUM.
O3HakoMmlIeHHE C JI0Ka3aTEIbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM PACIHOJIOXKEHUHU IPSAMBIX U INIOCKOCTEH ¢ UCIOJIb30BaHUEM

BEKTOPOB
Tesa u moBepxHocTu | O3HAKOMJICHME C BHUJAAMHU TeJl BpalleHus, (HOPMYyJIUPOBAHHE HX
BpalleHus OIIPEJIEIICHUN U CBOMCTB.

DopMyIHpPOBAHUE TEOPEM O CEYEHUH LIapa INIOCKOCTHIO U INIOCKOCTH,
KacaTenpbHOU K cepe.

XapakTepucTuka W U300pakeHHe TeJl BpalleHMs, UX Ppa3BEpTKH,
CEUEHUS.

Pemrenne 3amau Ha [OCTPOECHHME CEYEHMM, BBIYHUCICHUE JUJIUH,
pacctosHui, yriaoB, Iioumaned. I[IpoBeneHne  IOKa3aTENbHBIX
paccyXaeHui

[P pELICHUH 3a/1au.

[IpuMeHeHne CBOMCTB CHMMETPUM NpPH pEHIEHUH 3a7ad Ha Tela
BpallleHusi, KOMOUHAIUIO TEJl.

N3006paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHUE PUCYHKA 110
YCIJIOBUIO 33J1a4l

N3mepenus B O3HakoMJIEHHE C MOHATUAMH IUIOLAU U 00beMa, aKCHOMaMHU
reoMeTpum U CBOMCTBAMH.

Pemenne 3amau Ha BBIYMCICHHE IUIOMIAAEH IUIOCKMX QUIYp ¢
NPUMEHEHHEM  COOTBETCTBYIOmMX  (opmMyn u  (akToB U3
IJIAHUMETPUH.

N3ydenue TeopeM 0 BHIYUCICHUN 00bEMOB IPOCTPAHCTBEHHBIX TEII,
peleHue 3a1a4y Ha IpuMeHeHne (OopMyIl BEIUMCIIEHUS 00bEMOB.
WN3ydyenne ¢opmyn [ BBIYMCIEHHS IUIOLIAAEH IMOBEpPXHOCTEN
MHOTI'OTPaHHUKOB U TE€J BPALLECHUS.

O3HakOMJIEHHE C METOAOM BBIYMCIECHUS IUIOMIAJNM IIOBEPXHOCTH
cepsl.

Pemrenne 3amau Ha  BBIYMCIIEHME  IUIOLIAAECH  ITOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOU JUCIUAIIIMHBI «<MATEMATHUKA»

s ocBoeHHUsT TpOTrpamMMbl y4eOHOW JUCHUIUIMHBI MaTeMaTHKa, pean3yoleM
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oomiero obpaszoBaHusi B mpenenax ocBoenus OOIl
CIIO na 6a3e ocHOBHOTr0 0011eT0 00pa3oBaHus, NpexycMoTpeH yueOHsliit kabuner HASBAHUE.
[Tomemenue kabuHeTa yIAOBIETBOPsET TpeOOBaHUIM CaHUTAPHO-IMTHIEMHUOIOTHICCKUX TIPABHIT
u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUIIOBBIM 00OPY/IOBAaHUEM, B TOM YHCIIE
CHeUalIn3UpOBaHHON yuyeOHON MEOETBIO U CPeCTBAMHU O0YUYECHHUS:

* MHOTO(YHKITHOHATBHBIA KOMIUIEKC MPENO/IaBaTENs;

*  HArJIsiIHBIC TOCOOMS (KOMIUIEKTHI YI€OHBIX TaOuIl, TUTAKATOB, TOPTPETOB BBHIAIOIIUXCS
YUEHBIX-MaTEeMaTUKOB U JIp.);

*  “H)OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA,;

*  DKpPaHHO-3BYKOBBIE MMOCOOUS;

*  KOMIUJIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHUCJIEe TAClopTa Ha CPeCTBA O0yUeHHUS,
WHCTPYKIIUU TI0 UX MCIIOJIb30BAHHUIO M TEXHUKE 0€30MacHOCTH;

+  OubnmoTeuHbIit GOH.

VY4eOHbIi KaOWHET OCHAIEH TEXHUYECKUMHU CpPEICTBAMHU UM HMMEETCS BO3MOXHOCTH
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oOecrieunTh cBOOOIHBIN AOCTYN B MIHTEpHET BO BpeMs yueOHOT03aHATHA (B TIEpUO/] BHEYUEOHOM
JeATEIFHOCTH OOYYaroIuXcs):HOyTOyK, COCAUHEHHBIN C MHTEPHETOM, ITOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTeIbHOTO MpoIecca MOTYT IPOCMAaTPUBATh BU3YabHYI0 MH(OPMAIHIO IO
MaTeMaTuKe, CO3/1aBaTh MPE3CHTAINN, BUCOMATEPHAIIbI, UHBIC IOKYMEHTHI.

B mnpouecce ocBoeHHs TporpaMMbl y4eOHOW AMCHUIUIMHBI MaTeMaTHKa OO0YyYarolruecs
UMEIOT BO3MOXKHOCTB JIOCTYHa K OJICKTPOHHBIM Yy4eOHBIM MaTepHaiaM, HMEIOIIMMCS B
CBOOOJTHOM Ji0cTyne B ceTd MHTepHET (JIEKTPOHHBIM KHHTaM, MPaKTUKyMmMaM, TecTaM U Jp.),
caliTaM TrOCy/1apCTBEHHBIX, MyHUIIMIIAIBHBIX OPTAaHOB BIIACTH.
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IHpunoocenue 1

TeMaTuuecKMil IJIAH U colep:KaHUe Y4eOHOM TUCHMILIMHBI TEXHUYECKHid npoduiib

HaunmeHoBaHue pa3iejioB (KOJIH‘IeCTBO

Conep:xanue yueOHOro MaTepuaJa,

0O0BeM yacoB

4acoB) caMoCTOAATe/IbHasI padoTa 00y4alonmuxcst
1 KYPC
BBEJIEHUE
Llenble 1 panroOHaNBHBIE YHCITA 2
JleficTBUTEIbHbIE YHCIA Ip. padora Nel «Apudmernyeckue AeHCTBUS C 2
18 HACOB LEJIBIMH U pallMOHAJIbHBIMU YUCIIAMUY
JelicTBuTeNnbHbBIE UKCIa
Ip. pa6ora Ne2«ApuphMeTHaecKue NeCcTBUS C
JEWCTBUTEIBHBIMU YHCIAMID)
Beckoneuno yOrpIBaromas reoMerpudeckas 1
porpeccus
IIp. padota Ne3 «Penienne ynpaxHeHuil ¢ 1
6eckoHeuHO yOBIBaIOIIe reoMeTpHYeCcKOn
porpeccuen»
Apudmernueckuii KOpeHb HATypalIbHOM CTElIeHN 2
Ip. pa6ora Ned «BrrancieHne apupMeTHIecKuX 2
KOpHEH HaTypalbHON CTEIEHU»
CreneHp ¢ paliOHAJIBHBIM U JCHCTBUTEIbHBIM 2
MOKa3aTessIMU
IIp.padoraNeS  «Bpiuucienue  cTemeHed ¢ 1
panMOHATIBHBIM U APOOHBIM MOKA3aTeIIMID)
KonTponbnas padota Nel 1
«llenble 1 parOHANBHBIC YHCIIAY
Crenennasi pyHKIust CrenenHas QyHKOUs, €€ CBOHCTBA U rpaduk 2
164yacoB IIp.padora Ne6 «Permenue YIpaKHEHUH c 2
CTENIEHHBIMH (DYHKIHSIMUY
B3anmMHo-00paTHBIE QYHKITNH
IIp.padora Ne7 «Pemenue yIpaKHEHUH Ha
B3aUMHO-00paTHbIE PYHKIIMUY
PaBHOCHJIBHBIE YpaBHEHUs U HEPABEHCTBA 2
IIp.padora Ne8 «Pemenue ypaBHEHUI u
HEpaBEHCTB»
HppairoHasbHble ypaBHEHUS 2
IIp.paGora N9  «Pemenme  uppanroHAIBHBIX 1
YPaBHEHHI
Kontponpnas padora Ne2 1
«CreneHHas QyHKIHI»
ITokazaTenbHas QyHKIus, e€ cBOWCTBa U rpaduk 2
[Toxa3zarenpHbIC ypaBHEHUS 2
IIp.padora Nel0 «Pemenne mokazaTenbHBIX 2
IHoka3areabHast QyHKUHSA ypaBHEHHD
12 yacoB I[Toka3aTenbHBIE HEPABEHCTBA 1
IIp.padora Nell «Penienue nokazareiabHbIX 1
HEPABEHCTB»
CucteMbl MOKA3aTENIbHBIX YPAaBHEHUH U HEPABCHCTB 2
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IIp.padora Nel2 «PemieHue cucteM noka3aTelbHbIX
YpaBHEHHI U HEPABEHCTBY

Kontpomxpras padorta Ne3 1
«[TokazaTenpHast QYHKITHD)
Jlorapudmuueckasi pynxuus | Jlorapudmer 2
20 4acoB CpoiicTBa norapuMoB 2
IIp.padora Nel3 «HaxoxneHue 3HaueHUH
jorapru¢mMa o NPOU3BOIEHOMY OCHOBaHHUIO
JlecsTudHbIE ¥ HATypallbHBIE JIOTapr (MBI 2
IIp.pa6ora Nel4 «BrimonHeHNE yIpa)KHEHAN C 2
JICCSITHYHBIMY ¥ HATYPaJIbHBIMHU JIOTApU(PMaMU»
Jlorapudmmueckas QyHKIHSL, €€ CBOMCTBA U rpaduK 2
Jlorapupmudeckne ypaBHEHUs
IIp.pa6ora NelS «PemreHue morapupMUIECKUX 2
YpaBHEHUID)
Jlorapugmuyeckrie HepaBeHCTBA 2
IIp.pa6ora Nel6 «Pemienue morapupMUIECKUX 1
HEpaBEHCTBY
Kontpomxpnas padota Ned «Jlorapudmmyeckas 1
QyHKIHS»
ITapanyieJabHOCTHh NPSIMBIX U [TapamienbsHble IpsIMbIE B IPOCTPAHCTBE
IJIOCKOCTeEM Ip.paGora Nel7 «Pelienue 3a1a4 Ha OpajlIeNbHbIE 1
20 yacoB TIPSIMBIE B IPOCTPAHCTBEY
[TapannenbHOCTh TPEX NPSAMBIX 1
[MapannensHOCTh MPSMOHN U IIOCKOCTH 1
IIp.padora Nel8 «Pemenue 3anay Ha 2
MIPaJUICIEHOCTD NPSIMON M IIIOCKOCTIY
B3anmHOe pacronokeHne IpsSMBIX B TPOCTPAHCTBE. 2
Yroa Mexy AByMsl IPSIMBIMHU.
IIp.padora Nel9 «Pemenue 3a1a4 Ha B3aMHOE 2
pacrosoXeHHe MPSIMBIX B IPOCTPAHCTBE»
CKpemuBaromuecs npsiMple 1
VIIIBI ¢ COHOIIPABIIEHHBIMU CTOPOHAMU 1
IIp.padora Ne20 «Pemrenue 3a1a4 Ha YTIIbl MEXAY
MIPAMBIMU )
[TapaiienbHble IIOCKOCTH 1
IIp.padora Ne20 «CpolicTBa mapamieIbHbIX
IJIOCKOCTEN»
Tetpasap 1
[Tapannenenunen 1
IIp.padora Ne21 «3amayn Ha TOCTPOCHUE CEUCHUI 1
KonTponbaas paborta Ne5 «[lapamiensHocTh 1
IPSIMBIX U IJIOCKOCTEN»
[MepneHIUKYJIAPHOCTH NPSAMBIX IlepnenauKynsipHbIE NPsIMBIE B IPOCTPAHCTBE 1
U II0CKOCTel
18 gyacos
IIp.paGora Ne22 «Pemienue 3a1a4 Ha 1
NEepIEeHANKYJIISIPHBIE IPSMBIE B IPOCTPAHCTBE)
[Ipu3Hak neprneHuKyJIIpHOCTH IPSIMON 1 1
TUIOCKOCTH
IIp.padora Ne23 «Teopema o psMoH, 1
MEePIEHUKYISIPHOU TIIOCKOCTH»
IIp.padora Ne24 «Pemenue 3a1a4d Ha 2
MEePICHANKYISIPHOCTD IPSIMON M IIIOCKOCTH
Teopema o TpEX MepreHANKYIIpax 2
Yron Mex Tty IpsIMOM U IITIOCKOCTHIO 2




IIp.padora Ne25 « Pemenue 3anau
HaNEePICHINKYJILIP ¥ HAKJIOHHBIE, YTOI MEXKIY
MPSIMON U TJIOCKOCTBIO»

JIByrpaHHblil yroa 2
[Tpu3Hak neprneHANKYISIPHOCTH JABYX IJIOCKOCTEH
Kontpoasnas padora Ne6 «[leprieHIUKyIIpHOCTD 1
MPSIMOX U INIOCKOCTH
Tpuronomerpuyeckue Pajmannas Mepa yria
(hopmyiibl IIp.paGora Ne26 «IloBopoT TOYKM BOKpYr Hadaja
26 yaca KOOpAMHAT
OrnpeneneHue cuHyca, KOCUHyca U TAaHT€HCa yriia 2
IIp.paGora Ne27 «3Haku CcuHyca, KOCHHYyca U 2
TaHTCHCa»
3aBUCHMOCTH MEKAY CHHYCOM, KOCHHYCOM U 2
TaHI€HCOM OJHOTO M TOTO XK€ yria
IIp.padora Ne28 «Tpuronomerpuueckue 2
TOXJICCTBAY
CuHyc, KOCHHYC U TaHTCHC YIJIOB a U -a
IIp.padora Ne29 «DopMyIibl CIOKEHUS 2
IIp.padora Ne30 «CuHyc, KOCUHYC U TaHTE€HC 2
JIBOMHOIO yria»
IIp.padora Ne31 «CuHyc, KOCUHYC ¥ TaHT€HC 2
MIOJIOBUHHOT'O YTJIay
IIp.padora Ne32 «DopMynbl IPUBEICHUS» 2
CyMMa 1 pa3HOCTb CHHYCOB. 3
CyMMa 1 pa3HOCTh KOCHHYCOB
Konrtponpnas padora Ne7 «TpuroHoMerpuieckre 1
hopMyITBI»
Tpuronomerpuyeckue YpaBHeHHe BU1a COSX = a 2
YPaBHCHUSHA Ip.padora Ne33 «Pemenue ypasuennii BunaCOSX 1
18 yacoB —ay
VpaBHeHue Buja SinX = a 1
Ip.pa6ora Ne34«Peurenne ypasuennii Buaa SINX 2
=a»
IIp.padora Ne35 «Pemenue ypaBHeHul Buja tgx = 2
a»
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUIH, 2
CBOJISIIIMXCS K KBaJIPATHBIM.
IIp.paGora Ne3S «Pemenue TpUroHOMETPUIECKHX 2
ypaBHEHHI»
IIp.pa6ora Ne36 «Pemenne TpUrOHOMETPHUIECKHAX 2
YpaBHEHHH pa3JIoKeHUEM Ha MHOXHTEIH JIEBOH
JaCcTH»
IIp.pa6ora Ne37«Pemnienne TpUroHOMETPUUECKUX 2
YpaBHEHHI»
PerieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
Kontpompnas padora Ne8 1
«TpUrOHOMETPHIECKHE YPABHEHUS
MHororpaHHUKH [TonaTne MHOrOrpaHHUKA 2
14 yacoB IIp.padora Ne38 «IIpuzmay 2
[Mupamuna 1
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[MpaBuibHas nupamuga 1
Yceu€nnasa nupamuia 2
IIp.padora Ne39 «Pemenue 3a1ad no Teme 2
HpaMUaa»
IIp.padora Ned4( «Ilonatue npaBUILHOTO 2
MHOTOIPaHHHKA)
IIp.paGora Ne41Pemmenue 3agad no TeMe 1
«[IpaBuIIbHBIE MHOTOTPAHHUKIY.
Kontponpras padora Ne9 mo teme 1
«MHOTOrpaHHUKN.
2 KYPC
TpuroHoMmerpuyecKue OO6nacTp onpeneneHus © MHOXECTBO 3HAUCHUN 2
pyHKun TPUTOHOMETPUUECKHUX (PyHKIMI _
20 4acoB IIp.padora Nel «BrinonHeHue ynpaxHEeHUN Ha 2
Hax0XJICHNE 00JIaCTH ONpPEAEICHH U MHOXXECTBO
3HAUCHHUH TPUTOHOMETPUIECKUX (PYHKIHN»
YérHOCTh, HEYETHOCTD, TIEPHOIUIHOCTD 2
TPUTOHOMETPHUECKHUX (PyHKIMI
CBoiicTBO QYHKIINH Y = COSX U €€ TpaduK 2
CgoiicTBo QyHKIMH Y = SiNX 1 e€ rpaduk 2
IIp.pa6ora Ne2 «Iloctpoenue rpaduxos 2
TPUTOHOMETPUUECKUX (PYHKLIUI»
CaoiicTBo (pyHKIMY Y = tgX n e€ rpadux 2
OO0paTHBIC TPUTOHOMETPHUIECKHE PYHKIIUI 2
IIp.pa6ora Ne3 «IloctpoeHue rpadukoB 0OpaTHBIX 2
(hyHKIHID)
Ypok 0000mIeHNS U CHCTEMATH3aluH 3HAHUI 1
Konrtpomxpnas padorta Nel «TpuroHomeTpudeckue 1
byHKITIN
[ToHsiTHe BeKTOpa B MIPOCTPAHCTBE 2
B IIp.padora Ne4 «CrnosxeHHe U BEIYUTaHHUE 2
€KTOpBI B IIPOCTPAHCTBE BEKTOPOBY
6 yacoB
IIp.padora NeS «YMHOXKEHHE BEKTOPA HA UHCIIO» 2
MeTO}I KOOpI(I/IHaT B KOOp}:[I/IHaTI)I TOYKH U KOOPJAWHATBI BEKTOPA 2
IPOCTPAHCTBE IIp.padora Ne6 «IIpocreiine 3anaun B 2
16 yaco KOOpJHMHATAX»
CBs13b MEX/ly KOOpJMHATAMH BEKTOPOB 1 2
KOODJJMHATAMH TOYEK
CraysipHO€ MPOU3BEACHUE BEKTOPOB 2
IIp.paGora Ne7 «BrinonHeHNe ynpaxxHEHUH Ha
BBIYHCIICHHE CKAJSIPHOTO ITPOM3BEACHUS)
Brruucnenue yriioB Mexay NpsSMbIMHA U 2
TUIOCKOCTSIMU
IIp.padora Ne8 «Pemenue 3a7a4 Ha BEIYUCIICHUE 2
YIJIOB MEXAY MPSIMBIMH U IIJIOCKOCTSIMUY
YpaBHEHHE TIIOCKOCTH 1
Konrponbnas pabora Ne2 «MeTox koopauHat B 1
MPOCTPAHCTBE»
IIpounssonnas u eé Omnpenenenye Nponu3BOIHOM 2
reoMeTpHYeCKUi CMBbICJI [Tpon3BoiHas CTeNEeHHON PyHKIIMU 2
20 yacoB Ip.pa6ora Ne9 «BHIIONHERNE YIIPAKHEHNH HA 2
HaX0XJICHHUE TPOU3BOTHON CTENCHHON ()YHKITHI
[TpaBuna nuddepeHpoBanus 2
IIp.padora Nel0 «Pemenue ynpaxxHeHH Ha 2




npasmia 1 hepeHInpOBAHISY

[Tpou3BOIHBIE HEKOTOPBIX IIIEMEHTAPHBIX
byHKIHHA

IIp.padora Nell «HaxoxaeHve npou3BoaHON
MTOKA3aTeIbHOH 1 Torapu(pMUIECKOH QYHKITHI

IIp.paGora Ne12] '€OMETPUUYECKUI CMBICIT
MIPOU3BOAHOM

N

IIp.padora Nel3 «BeinonHeHne ynpaxHeHUH Ha
HaXO0X/ICHUE ITPOU3BOIHBIX»

Kontponpras padorta Ne3 «IIponsBogHas

IIpuMeHeHne NPOU3BOAHOM K
HCCJIe10BaAHNI0 PyHKIMI
18 yacos

Bospacranne n yObBanne QyHKINN

IIp.pa6ora Nel4«HaxoxneHre HHTEPBAIOB
BO3pACTaHUs ¥ YObIBaHUS (QYHKIIAN

NN [l

OKCTpeMyMBI (PyHKITIH

N

IIp.padora Nel6«HaxoxaeHue sKCTpeMyMOB
hyHKIHIID

N

Hawnbonbiiee 1 HauMeHbIIIEe 3HAUCHUE (1)yHKL[I/II/I

IIp.padora Nel7 «Pemienue 3a1a4 Ha HAXOKAeHHE
HauOOJBIIEr0 U HAUMEHBILETO 3HAUeHUH (yHKINI»

[MocTpoenue rpadmKoB QyHKIIHH

IIp.padora Nel8 «IlocTpoenue rpagukos ¢
TMIOMOIIBIO IPOU3BOTHO»

Ypok 0600111eHus U cUcTeMaTH3alluy 3HaHUH

Kontponbnas pabota Ned «I[Ipumenenue
MPOM3BOJTHOM K UCCIICOBAHHIO (DYHKIHI)

uauHap, KOHYC, HIAP
16 yacos

Hunusaap

IIp.padora Nel9 «Pemenne 3aqa4 Ha HUJIMHAP»

N

Konyc

VYceuénslil KOHyC

Ip.padora Ne20«Pewmenue 3a1ay Ha KOHYC U
yCe4EHHBIH KOHYC)

Cdoepa, map

N N NN

IIp.padora Ne21«Pemrenune 3anaq Ha chepy u map»

Ypok 00600111eHNs U CHCTeMaTU3aluu
3HAHUU

Konrponsnas pabora Ne5
«Iunuuap, KOHYC, map»

HNuTerpan
16 yacoB

[TepBoobOpazHas

IIp.padora Ne22 «IIpaBujia HaX0KIeHUS
nepBoo0pa3Hoi»

[1momaae KpUBOJIMHENHON TpaIleLIMU

IIp.paGora Ne23 «BbinoaHeHHe ypaKHEHUIT HA
BbIYHCJIEHUE TUIOIAAU KPUBOJIUHEHHOH
Tpaneuumw»

NN NN

Brrunciienre nHTerpanon

IIp.paGora Ne24 «Beruuciienue miomajeii c
MOMONIIbI0 HHTETPATOBY»

IIp.padora Ne25 «IIpumeHeHHe NPONU3BOIHON 1
HHTErpaJia K pelliecHuI0 NPAKTHYeCKUX 32129

Ypok 00001IeHNs 1 CHCTeMAaTH3aIuN

N NN
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3HaHUHI

Konrponsnas padora Ne6
«uTerpan»

O0BEMBI TEJ
18 yacos

O0BEM PSAMOYTOIHHOTO MapalIeyIeHIIe1a

IIp.padora Ne26 «Pemenne 3aga4 Ha 00bEM
NPSMOYT0JbHOT0 NapaJlieenunena»

O06BEM psAMOi IPU3MBL M HWJIHHAPA

IIp.padora Ne27 «Pemienne 3aga4 Ha
BbIYHC/IeHHEe 00bEMa NPSAMON NPU3MBI U
NMJIHHIPa»

O06BEM nupaMus! U KOHyca

IIp.padora Ne28 «Pemenne 3agau Ha
BbIYHCJIEHHE 00bEMA MUPAMUBI U KOHYCA)

O0beM mapa ¥ miomaab chepol.

IIp.padora Ne29 «Pemenne 3aga4 Ha
BbIYHCJIeHUE 00béMa mapa u miomaau cepbn»

Ypox 006001meHnss 1 cucTeMaTU3aluU 3HAHUI

Kontpoasnas padora Ne7 «O0bEMBI Te»

KomoOunaropuka
12 yacoB

IIp.padora Ne30 «IIpaBuio npousBeacHUS

IIp.padora Ne31 «Pemenne 3aga4 Ha
nepecTaHOBKI»

NN -

IIp.padora 32 «Pemenne 3a7a4 Ha pa3MeLeHUs»

IIp.padora Ne33«Pewienune 3a1a4 HA COYETAHUN»

IIp.padora Ne34 «bunom HeroToHa»

Ypox 006001eHnsI M cUCTEeMATU3ALUU 3HAHUI

KonTponbaas padota Ne§ «KomOuHaToprka

| RPN

DJIEeMEeHTBI TeOpHH
BEpPOSITHOCTE
12 yaca

CoObITHs

IIp.padora Ne35 «KomOunauusi coObITHIA.
IIpoTuBONOJI0KHOE COOBITHE)

BepositTHOCTh COOBITHS

IIp.padora Ne36 «CJioxkeHue BepOATHOCTEI

IIp.padora Ne37 «YMHOKeHUEe BEpOSATHOCTEI)

Crarucrtudeckas BCPOATHOCTDH

Kontponbnas pabora Ne9 «DnemeHThI
TEOPHUH BEPOSATHOCTEN»

RPIFRPINNIN NN

CraTtuctuka

10 yacoB

Ip.padora Ne38 «CirydailHble BEIMUUHBI)

Tp.paGora Ne39 «l[eHTpanbHbIC TEHICHIIUN)

Mepsl pa3bpoca

Tp.paGora Ned0Penienue 3aaad no Mmepam
pa3bpoca

NINININ

VYpox 060011IeHS U CUCTEeMaTH3aINH
3HaHUU

KonTponbnas padota Nel0

Nrtorosoe noBropeHue
16 gacos

IIp.padora Ne41 «Pemenne npocreimux
TEeKCTOBBIX 3aganmii u3 EI'»

IIp.padora Ne42 «Pemienne 3aganuii Ha
npeodpasoBanue Boipaxenuii u3 EI'd»




IIp.padora Ne43 «Pemenune npocredmux
ypaBHeHwuii 1 HepaBeHcTB U3 ETI»

IIp.pa6ora Ned44 «PeunreHue 3ajaHuii Ha
omnpefesieHHe Pa3MepPOB M eJUHUI H3MepPeHUusIs U3
EI'»

N

IIp.padora NedS «PenreHue 3aJaHuii Ha YTeHUE
rpa¢ukoB u guarpamm u3 EI'»

IIp.pa6ora Ne46 «Pemenue 3aga4 Ha
BbIYHCJICHHE II0IIAAEH U 00HLEMOBY

IIp.pa6ora Ned47 «Peumenue 3agannii u3 pasgesa
«Ilnannmerpus», «Ctepeomerpus» u3 EI'I»

HTorosasi KOHTpoJIbHAs paboTa

Koncynbranuu
12 gacoB

PaumonanbHbIe YpaBHCHUA U HCPABCHCTBA

Pemenne nppannoHanbHbIX YpaBHEHUH

N NN N N DN

Pemenne nokaszarenbHbIX ypaBHEHUM

Pemenne mokaszaTeabHBIX HCPABCHCTB

Pemenune norapupmMudeckux ypaBHeHU I

Pemenne norapnpmMudecknx HepaBeHCTB
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