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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma o6ure06pazoBaTenbHOr0 yueoHoTo npeamera «MartemaTuka: anredpa
Y Hayajla MaTEeMaTHYeCKOro aHalln3a; reoMeTpus» (nanee — «MaremaTukay) npeaHa-
3HaYeHa [ U3yYEHUs] MaTeMaTUKU B MPO(ecCHOHaNbHBIX 00pa30BaTEIbHBIX OPTaH U-
3anusx CII1O, peanusytomux o0pa3oBaTelIbHYIO IPOrpaMMy CpeIHEro o01ero oopaso-
BaHUS B IIpejieaXx OCBOCHUSI OCHOBHOM Mpo(decCHoHalIbHOW 00pa30BaTEIBHON TP 0-
rpamMmbl CITO (OITOII CITO) Ha 6a3e ocHOBHOTO 0011eT0 00pa30BaHUs MPH MOATOTO B-
K€ KBaJIU(UIIMPOBAHHBIX PA00OUMX, CIYKAIIUX U CIEHUATUCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero odmero odpa-
30BaHUsI, MPEABABISIEMBIX K CTPYKTYPE, COJICP)KAHUIO U PE3yIbTaTaM OCBOCHHUS yde 0-
HOW AUCUUIUINHBI «MaTeMaThka, B COOTBETCTBUU C PekoMeH1anusiMu 1o opraHusa-
I[MU TOJIyYEHHUsI CpeHEro o0Iero oopa3oBaHus B Mpeesiax OCBOCHUS 00pa3oBaTeb-
HBIX IPOTPaMM CpeJHEro npodeccuoHaIbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOIO 001l e-
ro oOpa3oBaHus ¢ yueToM TpeboBaHuil de/iepalibHBIX TOCYAapCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTAHJAAPTOB U MOJIydaeMol mpodecCuu Uiu CIeIUaIbHOCTH CPEAHET O MPO-
dbeccuonanpHOro oOpazoBanus (muchbMo JlenapramMeHTa rocy1apCTBEHHOM MOJUTUKH B
cepe nmoarorosku padouux kaapos u JI1O Muno6puayku Poccum ot 17.03.2015 Ne
06-259).

Coneprxanue mporpaMmbl «MaTeMaTrKay HampaBIeHO Ha TOCTHKEHUE CIICTY FO-
[IAX LEIEH:
. obecnieuenre cHOPMUPOBAHHOCTU MPEICTABICHUIN O COIIUATIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMATHKH,

. obecnieueHre chOpMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUYECKOTO U Ma-
TEMaTUYECKOTO MBIIIICHNUS;

. obecnieueHne cHOPMUPOBAHHOCTH YMECHHUI TPUMEHSTD IMOJYICHHBIC 3HA-
HUS TIPU PEIICHUN Pa3TMIHBIX 3a71a4;

. oOecnieueHre cHhOPMUPOBAHHOCTH MPEACTABICHUM O MAaTEMAaTUKE KaK Yyac-
TH O0IIEYETOBEUECKON KYJIbTYPhI, YHUBEPCATHLHOM SI3bIKE HAYKH, TIO3BOJISFOIIEM OIT 1 -
CHIBAaTh M U3y4YaTh pPeajbHbIC MPOIECCHI U SIBJICHHS.

B nporpammy BKIIFOYEHO cojiepKaHue, HATpaBIeHHOE Ha () OPMUPOBAHUE Y CTY-
JIEHTOB KOMIIETCHIIMH, HEOOX0UMBIX 11 KauecTBeHHoro ocsoenus OITOIT CITO na
0a3ze OCHOBHOT'O 00111ero 00pa3oBaHUs C MOJYUYCHUEM CPEHETO 00IIero o0pa3oBaHus;
MPOTPaMMBbI TIOJATOTOBKH KBATH(UIIMPOBAHHBIX pab0UYNX, CIyKAIIUX; TPOTPAMMBI
MoJAroTOBKU cnienuanuctoB cpeanero 38eHa (IITIKPC, IITICC3).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «MATEMATHKA:
AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A; TEOMETPUS».

MartemaTuka siBiseTcs GpyHIaMeHTaIbHONW 001e00pa30BaTeIbHOM TUCIUIIITMHON CO
CJIOKUBIIMMCS YCTOHYHMBBIM COJCPIKAHUEM U OOIIMMHU TPEOOBAHUSIMH K TIOJIIOTOBKE
00yJaroIImxcs.



B npodeccronanbHbix 00pa3oBaTelIbHBIX OpraHU3alusIX, pean3yoiuXx oopa3oBa-
TeJIbHYI0 IPOTpaMMy cpeaHero obuiero oopazosanus B npeaenax ocsoenust OIOIT
CIIO na 6a3e 0CHOBHOTO 00111€T0 00pa30BaHusl, U3yUYEHUE MAaTEMAaTUKU UMEET CBOU
0COOEHHOCTHU B 3aBUCHUMOCTH OT PO Ui mpoPecCuoHAIbHOTO 00pa30BaHus.

[Ipu ocBoenun mnpodeccuii CIIO u cnennansuocteit CIIO TeXHHUYECKOro U COIH-
aJbHO-PKOHOMHUYECKOT0 TIpoduiieil mpoPecCuoHAIBLHOTO 00pa30oBaHus MaTeMaTUKa
u3yyaercs Oosee yriayOJaeHHO, Kak mpoduibHas yueOHast AUCUHUILUIMHA, YIYUTHIBAIOIIAS
crenuuKy ocBauBaeMbIX MPodecCcHil WK CeuaIbHOCTEH.

DTO BBIPAKAETCA B COJAECPKAHUU 00yUEHUSI, KOJIMYECTBE YACOB, BBIJEISAEMBIX HA U3Y-
YEHUE OT/ACIbHBIX TEM MPOTPAMMBI, TIIyOMHE X OCBOCHUS CTyACHTaMHU, 00beMe U X a-
pakTepe MpaKTHUYECKUX 3aHSITHH, BUJIaX BHEAYAUTOPHOIN CaMOCTOSITEIbHOM pabOThI
CTYAEHTOB.

OO6uue uenu U3y4eHusi MaTeMaTUKU TPAJULUOHHO PEAIU3YIOTCS B UETHIPEX HAIpaB-
JICHUSIX:

1) obuiee mpeacTaBiIeHUE 00 UIESIX U METOJIaX MAaTEMATHKU;

2) MHTEJUIEKTYAJIbHOE Pa3BUTHE;

3) OBJIaJIeHNE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSMH;

4) BOCIIUTATEJIBHOE BO3JCUCTBHE.

[Ipodpunmnzanus neneil MaTeMaTuuecKoro 00pa3oBaHus OTpaKaeTcsl Ha BbIOOpE MpU-
OPHUTETOB B OpraHU3alu yueOHOM AesTeNbHOCTH oOyJarommxcs. [ TexHuueckoro,
COLMATBLHO-3KOHOMUYECKOTro npoduieit npodeccuoHaibHOro 00pa3oBaHus BEIOOD I1e-
Jed cMellaeTcsl B MparMaTu4eckoM HallpaBJICHUH, IPEyCMATPUBAIOIIEM YCUIICHUE U
paciupeHre NPUKIAJHOTO XapakTepa U3y4YeHUs] MATEMAaTHKHU, PEUMYIIECTBEHHON
OpHMEHTALIMHU Ha AJITOPUTMUYECKUN CTUIIb TO3HABATENBHOMN JEATEIHbHOCTH.

N3ydyeHne MaTeMaTUKU Kak MpouiabHOM 00111e00pa3oBaTeIbHON yUeOHOU AUCIIUII-
JIMHBI, YYUTHIBaIONIEH crienupuKy ocBauBaemMbix ctyneHtamu npodeccuii CITO nunm
cnenunainsHocTh CIIO, oOecnieunBaeTcs:

«  BBIOOPOM Pa3JIUYHBIX MOJIXOJ0B K BBEJICHUIO OCHOBHBIX MOHSITHIA;
. dbopMHUpOBaHUEM CUCTEMBI YUEOHBIX 3aJlaHui, o0ecrieunBaroux 3PpHeKTuBHOE
OCYIIIECTBICHUE BHIOPAHHBIX 11€JIEBBIX YCTAHOBOK;
. oOoraleHreM CIeKTpa CTHIIeH yueOHOM NesITENbHOCTH 33 CUET COTJIaCOBAHUS C
BEAYIIMMHU JCATCILHOCTHBIMU XapaKTEPUCTUKAaMU BEIOpaHHOM Tipodeccuu / cienunaitb-
HOCTH.
[IpodunbHas cocTaBisoIIas OTpaxaeTcs B TpeOOBAHUAX K TOJATOTOBKE 00yJarOIUXCS
B YACTH:
. 00111e# CuCTeMBbI 3HAHUI: COJIEPKATEIbHBIC TPUMEPHI UCTIOIB30BAHMS MaTEeMaTH-
YeCKUX UJeH U METOJO0B B MPO(PECCHOHAIBHON AEATSIbHOCTH;
«  YMEHWH: pa3iu4ue B YPOBHE TPEOOBAHUM K CIIOKHOCTU MPUMEHSIEMBIX aJITrOPH T-
MOB;
. MPAKTUYECKOTO UCTIOIB30BAHUS TPUOOPETCHHBIX 3HAHUM U YMEHUN: UHIUBUTY-
aJBbHOTO Y4E€OHOTO OIbITA B MOCTPOCHUN MAaTEMATHYECKUX MOJEJIeH, BBITTOJTHEHUHU U C-
CJI€ZI0OBATENILCKUX MPOEKTOB.

Takum 006pa3zoM, peann3aius coaepx aHus yueOHOW NTUCIUILIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapPAKTEPUCTUK YUeOHOU pabOThI, 3aBUCAILIUX
OT IpoduJisi npodeccuoHaTIbHOTr0 00pa30BaHus, MOJYYEHHUSI ONbITA UCIIOJIB30BAHUS Ma-
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TEMATUKU B COJEPKATEIbHBIX U MPO(ecCHOHATbHO 3HAUNMBIX CUTYaIUSIX 110 CPaBH e-
HUIO ¢ (POPMaIbHO-YPOBHEBBIMU PE3yJIbTaTUBHBIMHU XapaKTEPUCTUKAMH O0YUYECHUSI.
Copepxanue yueOHOT0 mpeameTa pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU CO-
Jep>KaTeIbHBIMUA JTUHUSAMU OOYUCHHS MaTeMaTHKe:
anreOpanyeckas JTUHUS, BKIIOYAIOIIAs CHCTEMAaTU3aINI0 CBEACHUI O YUCIIax; U3ydeHUe
HOBBIX M 0000IIIeHUE paHee U3YyUEHHBIX onepanuii (BO3BeIeHUE B CTEIICHb, U3BJICUCHUE
KOpHS, JorapuMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC U 00paTHBIE K HUM);
U3Yy4YeHHE HOBBIX BUJOB YHCIIOBBIX BBIpXKEHHUI U (POPMYJIT; COBEpPIIICHCTBOBaHUE MTPaK-
TUYECKUX HABBIKOB U BBIYUCIUTEIBHON KyNbTYPhI, pACIIUPEHNE U COBEPILICHCTBOBAHUE
airedpanyeckoro amnmnapara, cQOpMUPOBAHHOI'O B OCHOBHOH IIKOJIE, U €r0 IPUMEHEHHE
K PEUICHUIO MAaTEMaTUYECKUX U MPUKIIAIHBIX 3a]1a4;
TEOPETUKO-()YHKIIMOHAIbHAS JTUHUS, BKIIOYAIONIAs CHCTEMATU3AIUIO U PACIIUPEHUE
CBEJICHUH 0 (DYHKIUAX, COBEPIICHCTBOBaHNE TpaUuecKuX YMEHHI; 3HAKOMCTBO C OC-
HOBHBIMU UJESMU U METOJIaMH MaTEMaTUYECKOTO aHalin3a B 00beMe, MO3BOJISIOIIEM
UCCIIEA0BaTh JI€MEHTapHble (YHKIUH U pelaTh MPOCTEHIINE TeOMEeTpUuYecKue, pusu-
YeCKUE U JIpyTUe NPUKIaJHbIC 3a7a4H;
JUHUS YpaBHEHUM U HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUM U MCCIIEIOBAHUU MaTe-
MaTUYECKUX MOJIeIeH, mepeceKaromascs ¢ aareopanyecko U TEOpEeTUKo-
(YyHKIMOHAIBHON JTUHUAMU U BKJIIOUAIOLIAasl pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anreOpandeckux NpeoOpa3oBaHUM sl PEIICHUs YPaBHEHU, HEPABEHCTB M CUCTEM;
dbopmupoBaHrE CIOCOOHOCTH CTPOUTH U UCCIEAOBAThH MPOCTEHIIINE MaTEMaTUIECKIE
MOJICJIH TIPY PEUICHUH MPUKIIAIHBIX 33724, 3a/1a4 U3 CMEXHBIX U CIIEIUATbHBIX JUCIIH-
TUTHH;
reoMeTpHUecKas JIMHUS, BKIIOUAOIIasi HaTJISIHbIE IPEACTaBICHUS O TPOCTPAHCTBE H-
HBIX (pUTypax u U3y4eHHe UX CBOICTB, (popMUpOBaHUE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaKeHUsI, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUH, KOOPIUHATHOTO U
BEKTOPHOI'O METOJIOB JIJIsl PEIICHHUS] MAaTEMAaTHUECKUX M PUKIAIHBIX 3a/1a4;
CTOXacTHYECKas JIMHUS, OCHOBAHHAS HA Pa3BUTUU KOMOWHATOPHBIX YMEHUM, IPEICTaB-
JI€HUN O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX OKPY’KaIOIIEero Mupa.

Paznensl (TeMbl), BKIIFOUCHHBIE B COJIEpKaHUE YUeOHOTO MpeaMeTa, SIBISIOTCS 00-
HIMMU [T Bcex npoduiied npodeccHoHAIbHOTO 00pa3oBaHus U IpU BceX o0bemax
y4eOHOTO BpEMEHH HE3aBUCUMO OT TOTO, SIBJIIETCS JU y4eOHBIN nmpeamer «MartemaTu-
Ka» 0a30BBIM HJIH TPOPUITBHBIM.

N3yuenue o6uieoOpa3oBaTeIbHOr0 yueOHOro npeamera «MaremaTuka» 3aBepuiaeTcs
MOABEICHUEM UTOTOB B (hOpME IK3aMEHA B paMKax IPOMEKYTOUYHOM aTTEeCTAINU CTY-
neHToB B nporiecce ocBoeHust ocHoBHOM OIIOIT CITO ¢ monydyeHueM cpeaHero ooImero
obpazosanus (IITIKPC, TIIICC3).

B paznene nporpammsl «Conepsxkanue ya4eOHON JUCIUIUTMHBD) KYPCUBOM BBIACICH
MaTtepua, KOTOPHIA MPHU U3YUYSHUH MAaTeMaTUKHU Kak 0a30BOM, TaK U NMPODHIHLHOMN
y4eOHON AUCUUIIIMHBI, KOHTPOJIIO HE MOJIEKHUT.






COAEP/KAHHUE YYEBHOM JACHHUITIINHBI.
BBeaenue.

Maremartnka B HayKe, TEXHUKE, JKOHOMHKE, HHPOPMAITMOHHBIX TEXHOJIOTUAX H
NPaKTHYECKOW NesTebHOCTH. Llenu u 3amaun n3ydeHuss MaTeMaTHKH TIPU OCBOCHUH
npodeccuit CI1O u cneunansuocreii CIIO.

AJII'EBPA.

Pazsumue nonamusa o uucie.

[lenpie n paunoHanbHble yncna. [evicrBurenbHbie unciaa. [IpubdanxeHHbIe BbIYHKC-
JICHH .

KomniekcHble yucJia.
Kopnu, cmenenu u nocapughmor.

Kopnu u crenenu. KopHu HaTypajbHOM CTENIEHU U3 YUCIa U UX cBolicTBa. CTeNeHH
C pallMOHAJIbHBIMU MOKA3aTENSAMU, UX CBOMCTBA. CTENEHH C JEMCTBUTEIbHBIMU OKA3 a-
TesnsiMi. CBOMCTBA CTENEHH € JeHCTBUTEJIbHBIM MOKAa3aTeJIeM.

Jlorapudm. Jlorapudm urcna. OcHOBHOE Jorapu@mMuyueckoe ToxAeCTBO. JecsaTuu-
HbI€ U HaTypalibHbIe Jorapumsl. [IpaBuna neiicTBuii ¢ norapudmamu. Ilepexon k Ho-
BOMY OCHOBAHHUIO.

[IpeoOpazoBanue anredpanueckux BolpakeHuil. [IpeodpazoBaHne paliMoHaIbHBIX,
UppaloOHAIbHBIX CTENEHHBIX, MOKA3aTEeIbHBIX U JTOTApU(PMUUECKUX BhIPAKECHUH.

[IpakTyeckue 3aHATHS.

ApudmeTuueckue 1eUCTBUS HAJ YUCIIaMU, HAX0XKAEHUE TPUOJIMKEHHBIX 3HAUCHUN
BEJIMYMH U TIOTPENTHOCTEN BhIUUCICHHUHN (a0COJIOTHOM M OTHOCUTENbHOM), CpaBHEHUE
YHCJIOBBIX BBIPAXKEHUU.

Brruncnenue u cpaBHEHHE KOPHEU. BhINOIHEHUE pacue€TOB C paJiuKalaMHu.

Pemenue uppanmonanbHbix ypaBHeHUM. Haxox1eHre 3HaU€HUM CTENEHEN ¢ panuo-
HaJbHBIMH TIOKa3atensmMu. CpaBHeHue creneHei. [I[peoOpa3zoBanus BeIpaKeHUH, CO-
JIepKallUX CTeNEeHU. Pellienne moka3aTenbHbIX YPaBHEHUM.

Pemenue npukiiagseIx 3amad.

HaxoxeHnue 3HaueHuit Jorapudma no npou3BoJbHOMY OcHOBaHuI0. [lepexos oT
OJHOT'O OCHOBaHUS K JApyromy. Beruucienue u cpapHenue jorapudmosn. Jlorapudmu-
pOBaHME U MOTEHIIUPOBAHUE BBIPAKEHUI.

[TpuGnu>keHHbIC BBIUYMUCICHUS U PEIICHUS MPUKIAIHbIX 3ajay.

Pemenune norapupMuuecKux ypaBHEHHUI.

OCHOBbBI TPUTOHOMETPHUMN.

OCHOBHBIE TOHATUSA

Pannannas mepa yrina. BpamarensHoe aBukenne. CUHYC, KOCHHYC, TAHTE€HC U KO-
TaHT'€HC YHCJIA.
OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA.

®opmynsl npuseneHus. opmyiisl cnoxenus. Popmynsl ynsoeHus. PopmyJibl mo-
JIOBMHHOTO yrJa.



[IpeoOpa3oBanus NPOCTEHUIIUX TPUTOHOMETPUUECKHUX BhIPAKEHUM

[IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKUX QYHKIMNA B TPOU3BEIECHUE U TTPOU 3-
BEJICHUS B CYMMY. BbIpaskeHUe TPUTOHOMETPUYeCKUX PYHKIMI Yepe3 TAHTeHC
MOJIOBHHHOT0 APTyMEHTA.

TpuroHomerprieckre ypaBHEHUSI 1 HEPABEHCTBA.

[Ipocreiimue TpuroHoMeTpuyeckrue ypaBueHus. lIpocreiimne TpuroHoMeTpuye-
CKHE HEpaBEHCTBA.

OObpatHble TpUroHOMeTpruYeckre QyHKINH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

[IpakTHueckue 3aHATUA

Paguannpiil MeTOA M3MEpPEHUS YTIIOB BPALIEHUS U CBA3b C TPAAyCHOU MEPOM.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, (POPMYIIBI CIIOKEHHS, YIBOCHHS, I €-
o0pa3oBaHuEe CyMMBbI TPUTOHOMETPUYECKUX (DYHKIUI B MPOU3BEACHUE, TpeoOpa3oBa-
HUE MPOU3BEACHUSA TPUTOHOMETPpUUECKUX PYyHKIMI B cymmy. [IpocTeiimme TpuroHo-
METPUYECKHE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE QYHKIIMU: apKCUHYC, apKKOCUHYC, apKTAHT€HC.

®VYHKIIUU, UX CBOMCTBA U TPA®UKU,

®Oyukuuu. O61acTh ONpPENEICHUs] U MHOKECTBO 3HaUeHU; rpaduk QyHKIIMH, TO-
cTpoeHue rpapukoB GyHKUUN, 3aJaHHBIX PA3JIMYHBIMHU CIIOCOOAMH.

CgoiictBa GyHKIIMU. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, M e-
puoauyHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEE U HAUMEHBIIIEE
3Ha4Y€HUs, TOUKHU FKcTpeMyMa. ['paduueckas unrepnperanus. [Ipumepsl pyHKIMO-
HaJIbHBIX 3aBUCUMOCTEN B peajbHbIX MPOIECcax U sIBIECHUSAX. ApudMeTuyecKkue onepa-
IUU HaJl QYyHKIUSIMU.

CnoxHast pynkiusa (kommno3unus). [lonssTHe 0 HenmpepbIBHOCTH QYHKIUH.

O6patabie Gpynkmuu. O6acTh onpeaeieHus U 001acTh 3HAYSHUW 00paTHOM
byukmuu. ['paduk oOpaTHOU PyHKIIHUM.

CreneHHble, IOKa3aTeabHbIE, JOrapu(PpMUIECKre U TPUTOHOMETpUUECcKre (PyHKIUU.

OOpaTHble TPUTOHOMETPUYECKHE PYHKITUU

Omnpenenennst GyHKIUM, X CBONCTBA U TpadUKU.

[IpeobpazoBanus rpadukos. [lapanieabHbIil TEPEHOC, CAMMETPHS OTHOCUTEIIBHO
ocell KOOpJIMHAT U CUMMETPHUSL OTHOCUTEIBHO Hayajla KOOPJIAUHAT, CAMMETPHSI OTHOC U-
TEJIbHO MPSIMOM y = X, pacTsHDKEHUE U CHKaTUE BIOJb OCEH KOOpAUHAT.

[TpakTuueckue 3aHATUA

[Ipumepsl 3aBUCUMOCTEN MEXKy NEPEMEHHBIMU B peaIbHBIX MPOLIECCaxX U3
CMEXHBIX qucuuIuinH. Onpenenenue Gpynkuuii. [loctpoenue u urenue rpaukon
byukuuii. UccnenoBanue ¢pynkuuu. CBoicTBa JTUHEHHOM, KBAJPATUYHOMN, KyCOYHO -
JUHEWHOU u ApoOHOoNMHetHON GyHkuuii. HenpeprbiBHbIE U epuouuecKue GyHKIUU.
CaoiicTBa U rpauKu CUHyca, KOCUHYyca, TaHTeHca U KoTaHrenca. OOpaTHble GyHKIHU
u ux rpaduku. OOparHbie TpuroHoMeTpudeckue pynkiuu. [IpeodbpazoBanus rpaduka
bynkunn. 'apmonndeckue konedanus. [Ipuknagasie 3agaun.

[TokazarenpHble, JorapupMuiecKkue, TPUrOHOMETPUUECKIE YpPaBHEHUS U Hepa-
BECHCTBA.



HAYAJIIA MATEMATHYECKOI'O AHAJIN3A.

[TocnenoBarenbHOCTH. CIOCOOBI 3a/1aHUSI M CBOMCTBA YHUCIOBBIX MOCIEI0BATEIbH O-
CTEM.

ITonsiTue 0 npeneJie nociaenoBareabHocTH. CynmecTrBoBaHHe npeaejia MOHOTO H-
HOM OrpPaHUYEHHOH MmocjenoBaTeabHOCTH. CyMMUPOBAaHHUE MTOCIEA0BATEIBHOCTEH.
beckoneuyHo yObIBaroIas reOMETpUYECKasl IPOIPECCUS U €€ CyMMa.

[TpouzBoanas. [lonsTre o npou3BoAHON (PYHKIIMHU, €€ TEOMETPUUECKUN U Pu3ny e-
CKHIl CMBICII. YpaBHEHHE KacaTelbHOU K Tpaduky ¢pyHKiuu. [Ipon3BogHbIe CYyMMBI,
pa3HOCTH, IPOU3BEACHUS, YacTHBIC. [[pon3BOHBIE OCHOBHBIX 2JIEMEHTAPHBIX QYHK-
1uid. [IpumMeHeHne Mpou3BOIHON K UCCIEOBAHNIO (PYHKIINN U MOCTPOCHHUIO TPadUKOB.
IIpouszBoansbie
o0paTHOM GYHKUMHM M KOMIIO3UIUU QYHKIHH.

IIprmepsl UCTIOJIB30BaHUS IPOU3BOJHON I HAXO0XKACHUSA HAUIy4YlIero peIIeHUs B
OpUKJIAJHBIX 3a7a4ax. Bropas npousBoiHasi, ee TeoOMeTpuyYecKuil U Gu3n4ecKui
CMBICII.

Haxoxnenue ckopocTu s poiiecca, 3alaHHoro GopMyJioil U rpadukoMm.

[TepBooOpa3Has u unrerpai. [lpumMmeHeHue onpeneseHHOro HHTeTpaja JAJisi HaXO0X/ e-
HUS TUIOIIAIU KpuBoJuHelHo Tpanenuu. ®opmyna Hetorona—JleliOnuia. [Ipumepst
NPUMEHEHUS UHTErpaia B QU3NKe U TEOMETPUMU.

[IpakTUueckue 3aHATUA

YucnoBas nocien0BaTeIbHOCTh, CIOCOOBI €€ 3a/1aHusl, BBIYUCIEHUS YJIEHOB MOCI e-
noBarenbHOCTH. [Ipenen nocnenoBarenbHOCTU. beckoHeyHO yObIBaroIIasi reoMeTpuy e-
CKas IPOTPECCHS.

[Ipon3BoaHasA: MEXaHUUYECKUN U T€OMETPUUECKUN CMBICT IPOU3BOIHOM.

VYpaBHeHue kacaTeiabHOM B oO1emM Bue. [Ipasuna u popmyinsl quddpepenumrpona-
HUs, TaOJaUIa TPOU3BOIHBIX 3JIEMEHTAPHBIX PyHKUUH. MccnenoBanue GpyHKIMH C O-
MOIIIbIO MTpOou3BOAHON. HaxoxaeHrne HanboabIIero, HAaMMEHbILETO 3HAUYECHUSI U IKCTpe-
MaJjbHbIX 3HaYeHUN (PYHKIUU.

Huterpan u nepBooOpasunas. Teopema Herorona—Jleiitbuuna. [Ipumenenne nure-
rpajia K BEIYUCIEHHUIO (PU3NUECKUX BEJIMUMH U IJIOIIAIeH.

YPABHEHHNA N HEPABEHCTBA.

YpaBHEHHSA U CUCTEMBI YpaBHEHUM. PalinoHanbHbIe, UPPALUOHAIBHBIC, [TOKA3aTEIb-
HbI€ U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHJIIBHOCTb YpaBHEHUN, HEPABEHCTB, CUCTEM.

OCHOBHBIEC TPUEMBI UX PEIIeHUSs (Pa3I0KeHHEe Ha MHOXKUTEIU, BBEICHUE HOBBIX He-
W3BECTHBIX, MMOJICTAHOBKA, I'pa)MIECKUN METO/).

HepagencrtBa. PannonanpHble, ppallHOHAJIbHBIE, TOKA3aTEIIBHBIE U TPUTOHOMET-
pudeckune HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue CBOMCTB U rpadukoB (GYHKIIUNA MPH pEIICHUN YpaBHEHUN U HEp a-
BEHCTB. MeTon nHTEepBaIOB. M300pakeHre Ha KOOPAUHATHOM MIIIOCKOCTH MHOX €CTBa
pELIEHNN YPABHEHUN U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanubele 3ana4u

HpI/IMeHGHI/IC MAaTEMATHYCCKHUX METOJ0B JJIsd pCHICHUA COACPIKATCIbHBIX 3a1a4 U3
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pPa3IMYHBIX 00JacTel HAyKU U TPAKTHKH.
HNuTepnperanus pe3ysbTaTa, y4eT PEaIbHbIX OTPAHUYCHUM.
[IpakTHyeckue 3aHATUS
Kopnu ypaBHenuii. PaBHOCUIIBHOCTh YpaBHEeHUH. [IpeoOpa3zoBanue ypaBHCHUN.
OCHOBHBIE IPUEMBI PEIIECHHS YpaBHEHUN. Penenne cucteM ypaBHEHUM.
Hcnonb3oBanue cBOMCTB U rpaduKoB GyHKIUN I peIlIeHUs] ypaBHEHUN U Hep a-
BEHCTB.

KOMBHUHATOPHUKA, CTATUCTHKA Y TEOPUS BEPOATHOCTEM
DneMeHThl KOMOMHATOPUKH

OCHOBHBIEC OHATHUSI KOMOMHATOPUKHU. 3a/1a4u HA TOACUYET YKCla pa3MeIleHU, ep e-
CTaHOBOK, coueTanuil. Pemenue 3agau Ha nepedop BapuanToB. Popmyina OnHoma Hpro-
TOHA.
CBoiicTBa OMHOMUHANIBHBIX KO3 PuuuenToB. TpeyronbHuk Ilackamns.

DJIEMEHTBI TEOPUU BEPOATHOCTEU

CoObITHE, BEpOSITHOCTD COOBITHUS, CIIOKEHHE U YMHOXEHHE BeposATHOCTeH. [ToHsiTre
0 HE3aBUCUMOCTHU cOOBITUM. JlucKkpeTHas ciaydailHas BeJIUYMHA, 3aKOH €€ pacrpee-
JICHUS.
YucnoBble XapakTEPUCTUKU JUCKPETHOMU CIIy4alHOU BeJIUUYUHBI. [loHATHE O 3aKOH
OOJIBIIINX YHCEIL.

DJIEeMEHTBI MaTEMaTUYECKOM CTAaTUCTUKHU

[IpencraBienue naHHbIX (TaOIUIIBI, TUATPAMMBI, TpaUKH), TeHEpaTbHAas COBOKYII-
HOCTb, BBIOOpKA, cpeanee apudmernyeckoe, meauana. [lonarue o 3ajayax MaTema-
TUYECKON CTATUCTUKMU.

Pemenne npakTruyeckux 3aad ¢ NPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

[IpakTHueckue 3aHATUA

HcTopust pa3zBuTUsI KOMOMHATOPUKHU, TEOPUHM BEPOSITHOCTEN U CTATUCTUKU U UX POJIb
B Pa3JIMYHBIX chepax 4eaoBeuecKoil xKu3HeaeaTenbHocTu. [IpaBuia KOMOMHATOPUKH.
Pemenue koMOMHATOPHBIX 3a1a4. PazMmenienus, coueTaHus U nepecTaHOBKU. buHom
Hprorona u tpeyronpnuk Ilackans. [Ipukianaeie 3agayn.

Knaccuueckoe onpenesieHue BEpOATHOCTH, CBOWCTBA BEPOSITHOCTEN, TEOPEMA O CY M-
M€ BepOsATHOCTEN. Boruncienue BepostHocTen. [Ipuknanneie 3amaun. [Ipencrasinenue
YUCJIOBBIX AaHHbIX. [[puKiIagHbIe 3a0a4u.

I'EOMETPU:I.

Ilpsamble u nrockocmu 6 npocmpancmee

B3anmHoe pacnonoxkeHue AByX NpsAMbIX B ipocTtpaHcTse. [lapamienbHOCTh npsaMon
u miockocty. [lapamiensHoCTh IOCKOCTEN. [lepneHInKyIIpHOCTD NPSIMON U THIOCK O-
CTHU.
[TeprieHAUKYJIISIP U HAKJIOHHAS. YTOJ MEXAY NMPSIMOM U INIOCKOCThIO. JIByrpaHHbIN
yroji. YToJ MexXAy INIOCKOCTAMU. I1epneHauKyaIsapHOCTh ABYX INIOCKOCTEN.

['eomeTpuueckue npeodpa3oBaHusi IPOCTPAHCTBA: MAPAJIIEIbHBINA EPEHOC, CHMME T-
pYsl OTHOCHUTEIBHO IUIOCKOCTH.
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[TapannensHoe npoekTupoBanue. [liomaab oproroHaabHoi mpoekuuun. M3o06pa-
KEHHUE MPOCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHHUKHU.

Bepuunsl, peOpa, rpanu MHOrorpaniuka. Pazseptka. MHororpanHsie yribl. Bor-
NyKJble MHOTOTpaHHUKU. Teopema Dinepa.

[Tpusma. Ilpsimas 1 HakIoHHasA npusma. [IpaBunpHas npusma. [lapamienenunen. Kyo0.

[Inpamuna. [IpaBunpHasg nupamuaa. Y cedeHHas nupaMmuaa. Terpasap.

CummMmertpuu B KyOe, B apajuiesenuIiesie, B Ipu3Me U MupamMu/e.

Ceuenus kyOa, IpU3Mbl U TUPAMHU/IBI.

[IpencraBienue o NpaBUIbHBIX MHOIOTPAaHHUKAX (TETpajaApe, Kyoe, OKTajape, 10/ e-
KajApe U UKOCABIPE).

Tena n noBepxHocTH BpaweHus. LlunuHap u koHyc. YceueHHblid KoHyc. OCHOBaHME,
BBICOTA, OOKOBAas MOBEPXHOCTh, 00pa3yroias, pa3BepTka. OceBble CEYEHHUs U CEYEHHUH,
[1apaJuIeJIbHbIE OCHOBAHUIO.

lap u chepa, ux ceuenus. KacarenapHas miaockocTs K cdepe.

M3MepeHust B TEOMETPUH.

O6bem u ero usmepenue. MurerpansHas popmyna odbema.

®dopMmynbsl 00beMa KyOa, IPSIMOYTOJIbHOTO NapajulesieuIe1a, IPU3Mbl, HJIHHIPA.
®opmynsl 00beMa upaMubl U KoHyca. opMyiibl I01a 1 MOBEPXHOCTEN UINHAPA
U KoHyca. @opmyJibl 00beMa 1Iapa U Imiouagu cQepsl.

[Tono6ue Ten. OTHOMIEHUS TIOMIAIeH TOBEPXHOCTEN U 00BEMOB MOIOOHBIX TE.

KoopauHatel 1 BEKTOPBI

[IpsimoyroJibHast (AekapToBa) CUCTEMa KOOPAMHAT B mpocTpaHcTBe. DopMmyra pac-
CTOSIHUSI MEK1y IBYMsI TOUKaMH. Y paBHEHUS cepbl, MIOCKOCTH H MPSIMOI.

BekTopsl. Moayns BekTopa. PaBeHCTBO BEKTOpOB. Cl10’)KEHNE BEKTOPOB. Y MHOKEHUE
BEKTOpA Ha 4KCIO. Pa3nokeHne BEKTOpa M0 HAIIPABIECHUSAM. Y TOJ MEXKIY IBYyMs BEK-
topamu. [Ipoekuns BekTopa Ha ock. KoopaunaaTel BekTopa. CKajasipHOE MPOU3BEICHUE
BEKTOPOB.

Hcnonb30BaHnEe KOOPAUHAT U BEKTOPOB IIPU PEIICHUU MAaTEMAaTUYECKUX U IIPUKIIA -
HBIX 3aJa4.

[IpakTHueckue 3aHATUA

[Ipu3HaKyu B3aMMHOTO PACHOJIOKEHUS MPSIMBIX. YTOJI MEXAY NMpsiMbIMUA. B3aumuoe
pacmonoKEHNUE NPAMBIX U ITOCKOCTEN. [lepneHInKysap U HaKJIOHHAS K IJIOCKOCTH.
Yroa Mexay npsMoO# U INIOCKOCTBIO. TeopeMbl O B3aUMHOM PacloI0KEHUH NIPSAMON U
IIJIOCKOCTH.

Teopema 0 Tpex NMEPIEHAUKYIAPAX.

IIpu3HaKy ¥ CBOKCTBA MapaJUIEIbHBIX U MEPIEHAUKYIISIPHBIX INIOCKOCTEM.

PaccrostHue OT TOUKH 10 MIOCKOCTH, OT MPSIMOU 10 MIIOCKOCTH, PACCTOSTHUE MEXKIY
MJIOCKOCTSIMU, MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMU, MEXAY MPOU3BOJbHBIMU (UTY-
paMu B IPOCTPAHCTBE.

[TapanensHOE€ TPOSKTUPOBAHKE U €r0 CBOMCTBA. TeopeMa 0 mJomaau oproro-
HAJbHOM NPOEKUUU MHOIOYIroJbHUKA. B3anMHOE pacnonoxeHrne npoCTPaHCTBEH-
HBIX puryp.

Paznuunbie BuaBI MHOTOrpaHHUKOB. X n300paxkenus. Ceuenus, pa3BepTKU MHOT O-
rpasHukoB. [lnomane nosepxHocTu. Buasl cumMmeTpuii B mpoctpancTBe. CUMMETPUS

TCJI BpalllCHHUA 1 MHOT'OT'PaAHHUKOB. Beruncnenue miomaaen u 00BEMOB.
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Bexkrtopsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJUHAT B MPOCTPAHCTRBE.

VYpaBHeHUE OKPYKHOCTH, Chepbl, IIOCKOCTH. PaccTosinue mexay Toukamu. JleicT-
BUSI C BEKTOPAMH, 3aJITaHHBIMU KoopJuHaTamMu. CKasipHOE IPOU3BEAECHUE BEKTOPOB.
BektopHoe ypaBHeHUE NpSIMOI U IIOCKOCTH. Mcrionb30BaHre BEKTOPOB MPHU JOKa3a-
TEJIbCTBE TEOPEM CTEPEOMETPHUH.

JI1s1 BHEAyAUTOPHBIX 3aHATUH CTYJEHTAM Hapsly ¢ pEUICHUEM 3a/1a4 U BBITTOTHEHUS
NPaKTUYECKUX 3aJaHUN MOXKHO MPEAIOKUTh TEMbI UCCIEA0BATEIbCKUX U pedepaT B-
HBIX paboT, B KOTOPBIX BMECTO CEPHUIl OTIEIbHBIX MEJIKUX 3a/1ad U yIPaKHEHHUH TIpe JI-
JArarTCs CIOKETHBIE 3aJjaHusl, TPeOYIoIIMe JIUTEIbHON paboThl B paMKaxX OJHON Ma-
TEMATUYECKOUN CUTyallu. DTH TEMBI MOTYT OBITh KaK WHIUBUyaTbHBIMU 3aJaHUSIMH,
TaK ¥ rPYNIOBBIMU JIJII COBMECTHOT'O BBITIOJIHEHUS UCCIEA0OBAHHUS.

IIpumepHbIe TeMbl pedepaToB (10KJIAA0B), HCCIAEA0BATEIBCKUX IPOEKTOB
- HenpepsiBHbIe 1po0OH.

- IIpuMeHeHuE CIIOKHBIX NPOLIEHTOB B 3KOHOMHUYECKHUX pacueTax
- IlapannenapHO€ NPOEKTUPOBAHHUE.

- CpenHue 3Ha4€HUA U UX IPUMEHEHUE B CTATUCTHUKE.

- BexkTopHoe 3a7aHne NPSMBIX U IIJIOCKOCTEN B POCTPAHCTBE.

- CrnoxeHne rapMOHUYECKUX KOJIeOaHUM.

- I'paduueckoe penieHue ypaBHEHU U HEPABEHCTB.
 IIpaBuibHBIE U MOTYNpPaBUIbHbIE MHOTOTPAHHUKH.

- KoHuueckue ceyeHHs U UX NIPUMEHEHUE B TEXHUKE.

- Ilonarue puddepenunana u ero NPUIOKECHUS.

- CxeMbl NOBTOPHBIX UCIIBITAHUN bepHyIn.

- HccnenoBaHnue ypaBHEHUN U HEPABEHCTB C MMapaMETPOM.
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TEMATHUYECKOE IINTAHUPOBAHUE

TEXHUYECKHU MPO®UJb NPO®PECCHOHAIBHOTO OBPA3OBAHHUSI.

[Tpu peanuszanuu conepxanus odueodpa3zoBaTenbHoi yueOHoro npeamera «Marema-
THKa: ajareOpa U Hayaja MaTeMaTHYE€CKOTO aHaJIN3a; TEOMETPUS» B IIPE/IesIaX OCBOCHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOTr0 00LIEro 00pa3oBaHUs C OJYYEHUEM CPEAHETO 0011l e-
ro oopaszoBanus (IITIKPC, IIIICC3) makcumanbHas yueOHast Harpy3ka 00y4Jaromuxcs
COCTaBJISIET:

. no npodeccusim CI1O texunueckoro npoduist — 447 yacoB, U3 HUX ayJUTOPHAS
(oOs13aTenpHas) HArpy3Ka 00yJaromuxcsi, BKIodas npaktuaeckune 3ansatus, — 300 ga-
COB; BHEAyIUTOPHAsl CAMOCTOSTENbHas paboTa cTyJeHTOB — 147 4acos;

TEMATUYECKUMM IJIAH
Bun yueOHo# padoThl
Ipodeccun CITIO
AyauTOpPHBbIE 3aAHATHS. .
Coepikanue obyuenus (conmaabHO-3KOHOMHUYECKHI Mpo-
¢uib)
BBenenmune 2
Pa3BuTHe NOHSATHS O YUCTE 20
KopHu, crenenn u Jorapudpmbi 28
IIpsiMble U MJIIOCKOCTH B POCTPAHCTBE 28
KomOunnaTopuka 16
KoopanHaThl U BEKTOPHI 12
OCHOBBI TPUTOHOMETPHH 28
@DYHKUMHU ¥ TPaPUKHU 32
MHOTrOrpaHHUKH M KPYTIJible TeJia 24
Hauyana mateMaTH4eCKOro aHAJIN3a 20
HNHTerpan u ero npuMeHeHune 12
Boiuncienue 00beMOB U IJIOIAAEH MO- 16
BEPXHOCTEI.
DJIeMeHThI TEOPHH BEPOSITHOCTEH U Ma- 12
TEMATHYECKOH CTATHCTHKH
YpaBHeHHUS M HEPABEHCTBA 34
Pe3epB BpemeHH. 16
HToro 300
BHeayauTopHasi camocTosITeJIbHAs pa- 147
oora
IIpoMexyTOYHAsA aTTECTALUSA IK3aMeH
Bcero 447
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJIBHOCTHU CTYAEHTOB.

Conepxanue o0ydueHus

XapaKkTepuCTHKa OCHOBHBIX BUOB JEATCIHHOCTH CTYICH-
TOB (Ha ypOBHE YU4E€OHBIX JCHCTBUM)

BBeaenue

O3HakoMJIeHHE C POJILI0 MATEMATHKH B HayKe, TEXHUKE,
IKOHOMHUKE, MHPOPMAUMOHHBIX TEXHOJIOTUAX U NMPAKTU-
yecKoii JeaTeJJbHOCTH. O3HAKOMJIeHHE C 1eJIMH U 3a-
AaYaMy U3yYeHUs] MAaTEeMATHKH NPH 0OCBOeHUH Npodec-
cuii CIIO u cnenunaanHocreii CIIO

AJII'EBPA

PasButrue nousiTus
0 YHCJIe

BoinosiHenue apudmeTruyecKMX JeMCTBUH HAJ YU CIaAMHU,
couyeTasi yCTHbIe M MUCbMeHHbIe npuemMbl. Haxo:xxknenue
NPUOJIHKEHHBIX 3HAYEHU BeJIMYUH U NMOTPelIHOCTeH
BbIYHUCJeHUH (A0COJIOTHOM U OTHOCUTEJIbHOI); CpaBHe-
HHUE YUCJIOBBIX BbIPAKEHMI.

Haxosxknenue omudoK B Npeo0pa3oBaHUAX U BbIYMCIe-
HHUAX (OTHOCHTCSH KO BCeM MMYHKTAM NPOrpPaMMbl)

Kopunu, crenenu, Jio-
rapupmaol

O3HakoMiIeHHEe ¢ MOHATHEM KOPHS M-l CTeNeHH, CBOM-
CTBAMM PAaJMKAJIOB U NIPABUJIAMH CPABHEHUS KOPHeW.
DopmyIMpPOBaHUE ONpPeAeIeHUSI KOPHSA U CBOMCTB KOP-
Hel. Bbluuc/ieHHe M CPaAaBHEeHHE KOPHel, BbINOJIHEHUE
NPUKHIAKHU 3HAYeHHus1 kKopHs. IIpeoOpa3oBanue yunciao-
BbIX U OYKBEHHBIX BBIPAKEHHUH, COACP/KALUX PAAUKA-
JIbI.

BrinmosiHeHne pacueToB no ¢popmyJiam, coAepsKalluM pa-
AMKAJbl, 0CYHIECTBJISAA HE00X0AMMbIE IOJACTAHOBKH H
npeodpasosanus. OnpenejieHne pABHOCHJIBHOCTH BbI-
paxkeHUH ¢ paaukanamu. Pemenue uppauuoHaJbHbIX
YPaBHEHHIA.

O3HakoMI/IeHHE C IOHATHEM CTENEHH ¢ AeHCTBUTEJbHbIM
nokasarenem. Haxoxaenue 3Ha4YeHHH CTeNEeHU, HCIOJI b-
3ysl IPH HEOOXOAMMOCTH HHCTPYMEHTAJIbHbIE CPEACTBA.
3anucbhiBaHUe KOPHS - CTENEHW B BU/E CTENEHH C
APOOHBIM MOKa3aTejgeM U Ha000pOT.

DopmMyIMpPOBAHUE CBOMCTB CTeneHeil. Borunciaenue cre-
MeHel ¢ PAMOHAJBHBIM NO0KAa3aTeJeM, BbINIOJIHEHH e
NPUKHIKH 3HAYCHHUS CTECNCHH, CDABHEHHUE CTEeINeHeH.
IIpeoGpa3oBaHue YMCJIOBbIX H OYKBEHHBIX BbIPAasKEeHUI,
coJep:xa, npuMeHss cBoiicTtBa. Penmienue nmokasareJib-
HBIX ypaBHeHH . O3HaKOMJ/IEHHE C IPUMEHEHUEeM KOop-
HeH U cTeneHel NP BBIYUCICHUHN CPeIHUX, AeJeHUHU 0T-
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PE€3Ka B «30JI0TOM CCYHCHHUUN. Pemenue NPpUKJIAAHBIX 3a-
Aaq Ha CJOKHBIC MTPOUECHTDI.

IIpeoOpaszoBanue au-
redpanyecKux BbIpa-
JKEeHU I

BoinosiHeHue npeodOpa3oBaHuil BbIPAKEHU, IPUMEH e-
Hue popmyJi, CBA3AHHBIX CO CBOMCTBAMM CTEIEHEH U JI0-
rapupmos.

Onpenesienue 00J1acTH J0NYCTUMbIX 3HAYEHUH JI0T a-
pupMuYecKoro Bpipakenus. Pemenune norapugpmuye-
CKHMX YPABHEHHU.

OCHOBbI TPUT'TOHOMETPUN

OCHOBHBIC TOHATHSA

N3y4yeHue paiuaHHOTr0 MEeTOAA U3MEPEHHS YIJIOB Bpa-
HIEeHNS U UX CBA3HU ¢ rpaaycHoii mepoii. U3o0pakenne
YIJIOB BPallleHUS HA OKPY’KHOCTH, COOTHECEHHE BeJINY U-
HbI YIJIa € ero pacmoJjioxkeHuem. ®opmMyJIMpoBaHHe OII-
peaeieHuH TPUTOHOMETPUYECKUX (PYHKIUA JJIS YIJIOB
IMOBOPOTA M OCTPHIX YIJIOB MPSAMOYIOJbHOI0 TPEYroJib-
HUKA U 00bSICHEHHE UX B3AUMOCBSI3H.

OcHoBHBIE TPHUTOHO-
METPHUHYECCKHUE TOKIC-
CTBa

IIpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHUX TO K-
AECTB AJIsl BbIYHCJICHHUS 3HAYCHU TPUTOHOMETpPHY e-
CKHMX (yHKUUI 10 OAHOM M3 HHUX.

IIpeoOpa3oBanus
NPOCTEeNIINX TPUIO-
HOMETPUYECKHUX BbI-
paeHUuu

HN3ydyeHue oCHOBHBIX (pOpMYJ1 TPUTOHOMETPUM: (popMy-
JIbI CJIOKEHHUS, YABOCHHUS, IPe00pPa30BaHUA CYMMBbI TP H-
TOHOMETPUYECKHX (PYHKIUHA B IPOU3BEACHUE U IIPOM 3-
BeJCHHMA B CYMMY U IPUMEHEHHE NPU BbIYUCJICHUH 3HA-
YeHUS] TPUTOHOMETPHUYECKOr0 BbIPAKEHUS U YIPOILle-
HUA ero. O3HaKoOMJIeHHE €O CBOIICTBAMHU CHMMETPHUH
TOYEK HA ¢AMHUYHOHU OKPYKHOCTH M IPUMEHEHHUE X
J1s1 BbIBOa (hopMyJ1 IpUBeICHHS.

IIpocreiimue TpUro-
HOMETpPHUYECKHeE
YPaBHEHHS U Hepa-
BEHCTBA

Pemienue no popmysiamM ¥ TPUTOHOMETPUYECKOMY KPYI'Y
NPOCTeHINUX TPUTOHOMETPUYECKHUX YPABHEHUH.
IIpumeHenue 0O0IMUMX MeETOJAOB pelICHUS YPaBHEHHH
(mpuBeseHHe K JMHEHHOMY, KBAaJPAaTHOMY, METO] pa3-
JIO)KEHHUS] HA MHOKUTEJH, 3aMeHbl NEePEeMEHHOH) Mnpu
pelleHUH TPUIOHOMETPHUYECKUX YpPaBHEHUH. YMeHHe
0TMeYaTh Ha Kpyre pelleHUuss NPOCTEeHINUX TPHUIOHO-
METPHYECKUX HEPABEHCTB

APKCHHYC, apKKOCH-
HYC,
APKTAHIeHC YUCJIa

O3HakoMJIeHHE C IOHSATHEM O0PATHBIX TPUTOHOMETP U-
yecKuX QyHKIUM.

N3yuyeHnue onpeaeseHnd apKCUHYCa, ADKKOCUHYCA, ap K-
TAHIeHCa YuCcaa, popMyJIHMPOBAHHE UX, H300paKeHHUE HA
eAMHUYHON OKPYKHOCTH, IPUMEHEHHE NIPU PeLIeHUHU
YPABHEHU U

®VHKIUU, UX CBOMCTBA U TPA®UKU

DOyHKUHH.
IHousitue 0 Hempe-
PBIBHOCTH (PYHKIUHU

O3HakoMIIeHHE C IOHATHEM NePeMEeHHOM, IpUMepaMu
3aBHCHMOCTEH MeK1Y NepeMEeHHbIMH.
O3HakoMJIeHHE C IOHATHEM rpauka, onpeaeaeHne

15




NMPUHANJIEKHOCTH TOUYKH rpadpuky pynkuuu. Onpene-
JeHue no ¢opmyJie npocreiuiei 3aBUCUMMOCTH, BUA ee
rpagpuxa. Boipa:xenue mo ¢gpopmyJie 0JHON MEePEeMEHHOU
yepe3 apyrue. O3HaKoMJIeHUe ¢ onpeaenenneM GpyHk-
UM, popmyIMpoBaHue ero.

Haxosxkaenue 00J1acTu onpeaejieHUs U 00J1acTH 3HaY e-
HUN PYHKIMH.

CaoiicTBa QyHKUMH.
I'paduyeckas unrep-
nperanus. [Ipumepsl
(pyHKIHOHAJBHBIX
3aBHUCHMMOCTEH B pe-
aJTbHBIX

npoueccax u sBJeHHU-
X

O3nakomiieHune ¢ npuMepaMu QYHKUMOHAJIBbHBIX 3aB -
CHMMOCTEH B peajibHbIX NPOLECccaX U3 CMEKHBIX TUCIH M II-
JIUH.

O3HakoMJIeHHE € 10KA3aTeJbHBIMH PACCYKICHUIMHU
HEKOTOPBIX CBOMCTB JIUHEHHON U KBAAPATUIHON PYHK-
LU, IPOBeJeHHE UCCAEeJOBAHUSA JUHEHHON, KyCOYHO-
JINHEHHOM, IPOOHO-IMHEHHON U KBAIPATHYHON (PyHK-
Ui, mnocTrpoeHue ux rpagpuxos. Ilocrpoenue u yreHue
rpa¢ukos ¢pynkuuii. Ucciaenosanue GpyHkuum.
CocraBienune BUAOB PyHKIMIA 10 JAHHOMY YCJOBHIO,
peleHue 32124 HA IKCTPEMYM.

BobinoJiHeHue npeodpa3zoBanuii rpapuka QyHKIHMH

OoOparHbie pyHKUMH

N3y4yenue noHATHSA 00paTHOH (PYHKIMH, ONpee/IeHUE
BH/1Aa M IOCTPOoeHUe rpaduka oOparHoi QyHKIMH, HA-
XO0K/JAeHHUE ee 001acTH onpeaeeHus: M 00J1aCTH 3HaYe-
Hui. [Ipumenenune cBoiicTB QyHKI U NIPHU HCCIEI0BA-
HUM YPABHEHHMH M pelICeHHH 32124 HA IKCTPEMYM.
O3HakoMJIeHHE C TOHATHEM CJ0KHOH PyHKUIUHN

CreneHnHble, NoKa3a-
TeJbHbIE, J0orapudg-
MHUYECKHE U TPUTO-
HOMETpPHUYECKHeE
¢pynkuuun. O0patHbie
TPUTOHOMeETPHYECKHUE
GyHKUUH

Bbrunciaenue 3HaYeHU PYHKIMH 10 3HAYECHUIO apry-
MeEHTA.
Onpeaenenue moJI0KeHNs1 TOYKU HA rpaduke mo ee Ko-
OpAMHATAM M HA000pOT.
Hcnoab3oBanue cBOcTB GyHKUUM 1J1s1 CPABHEHMS 3HAa-
YeHUH cTeneHel u jJorapugmos.
IHocTpoeHue rpauKoB CTENEHHBIX U JIorapupmmuye-
CKHMX (DyHKIHH.

Pemienne moxkazarejbHBIX U JOrapupMuyecKux ypas-
HEHHMI M HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.
O3HakoMJIeHHE C MOHATHEM HENPEePbIBHOM MEPUOAHY e-
cKoil ¢GyHKuUMH, GOpMYJHMPOBAHUE CBOWCTB CHHYCA H
KOCHHYCa, mocTpoeHue ux rpapuxkos. O3HaKoOMJIeHHE C
NMOHATHEM TAPMOHUYECKHUX KOJIeO0AHUH W NpUMepaMu
rapMOHHMYECKHUX KOJIeOaHUH JJI ONMCAHMUS NPOLECCOB B
(¢pusuke u Ipyrux o6,1acTAX 3HAHUA.

O3HakoMJiIeHME ¢ NOHATHEM Pa3pbIBHOW NepHOAHYe-
CKOM (PyHKUMH, GOPMYJUPOBAHUE CBOWCTB TAHICHCA U
KOTAHI'€HCA, IOCTPOEHHE UX I'PA(PUKOB.

IIpumeHeHue CBOMCTB (PYHKIMI 1JII CPABHEHUS 3HA-
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YeHUl TPUTOHOMETPUYECKUX (PYHKIMH, PelIeHUS TP HU-
TOHOMETPHUYECKHUX YPABHEHHU.

ITocTpoenue rpadMkoB OOPAaTHBIX TPUTOHOMETPHY €-
CKUX QYHKUHMN U onpeaesieHue mo rpagpuKkamM ux
CBOWCTB.

BeinosHenue npeodpasoBanus rpapukos

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITociaenoBaTebHO-
CTH

O3HakoMJIeHHE ¢ IOHATHEM YHUCJI0BOM MOCJIeI0Ba-
TeJbHOCTH, CIIOC00AMU ee 3aJaHNsl, BLIYUCICHUSIMH ee
YJICHOB.

O3HakoMJ/IeHHEe C MIOHATHEM Npeaesa mocjaea0Ba-
TEeJbHOCTH.

O3HakoMiIeHHe ¢ BHIYNCJIEHHEM CYMMbI 0€CKOHEYHOT 0
YHCJI0BOT0 pPsiia HA MpUMepe BHIYNCJIEHUS CYMMBI Oec-
KOHEYHO YObIBalouieil reoMeTPHYeCKOH MPOrpecCum.
Pemienue 3a1a4 Ha npuMeHeHue (OPMYJIbI CYMMBbI Oec-
KOHEYHO YObIBAKOIIEH reOMeTPUYeCKOM NMPOrpecCcuu

IIpousBoanas u ee
NpUMEHEeHHe.

O3HakoOMJIeHHE C IOHATHEM NPOU3BOJAHOM.

N3yuyenue u popMyIupoBaHHEe ee MEXaHHYECKOI0 H
reoMeTPUYECKOr0 CMbICJIA, H3yYeHHEe AJTOPUTMA BbI-
YHCJIEHUA MPOU3BOJAHON HA NpUMepe BbIYHCICHHUSA
MI'HOBEHHOMW CKOPOCTH M YIJI0OBOIr0 KO3(ppuumnenra
KacarteJibHOUM. CocTaB/ieHHEe YPABHEHHS KacaTeJbHOW B
o0meM Buae. YcBOoeHHe NpaBui qu(depeHuupoOBaHNs,
Ta0JIMIBI POU3BOIHBIX JJIEMEHTAPHBIX PyHKIUH,
npumMeHenue s 1updepenuupoBanus GyHKUuM, co-
CTaBJICHUS] YyPAaBHEHHUHA KacaTeJbHOW. U3yueHue Teopem
0 CBSI3HU CBOMCTB (P)YHKIMHU U IPOU3BOAHOM, GOPMYJIH-
poBka ux. [IpoBeaenue ¢ noMOUILIO IPOU3BOAHOM M C-
cjaenoBanus GyHKUMH, 3a7aHHOU popmy0ii. YcTaHOB-
JIEHHE CBSI3M CBOMCTB (DyHKIUU M POU3BOJIHOM IO UX
rpagukam.

IIpumeHeHue NPOU3BOIHOM U151 PELICHUS 32124 HA HA-
X0K/JeHUe Han00JIbIIero, HAUMEHbIero 3HA4YeHUs U Ha
HaXO0KJAEeHHEe IKCTPpeMyMa.

IlepBooOpa3znas
H HHTErpaJ

O3HakoMJIeHHE C IOHATHEM MHTErpaJia u nmepBoodpas-
HOMU.

N3yuyeHue npaBu/ia BHIYUCJIEHUS EPBO0OPA3HOM H
TeopeMbl HbroToHa— JleiiOHuuA.

Pemenue 3a1a4 Ha CBA3b NEPBOOOPA3HOM U €€ NPOU3-
BO/IHOM, BHIYHCJ/IEHHE TIePBOOOPA3HOI 115 JAHHOM
(yHkuuu. Pemienue 3a1a4 Ha NpUMEHEHUE HHTErpaJjia
JJISl BBIYHCJeHUS (PU3NYECKUX BeJUYHMH U IJI0IAAel
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YPABHEHMA 1 HEPABEHCTBA

YpaBHeHHA U CHC-
TeMbI

YPABHECHUH.
HepaBencrBa u cuc-
TEeMbI HEPABEHCTB €
ABYMS NEePEeMEeHHbIMU

O3HakoOMJIeHHE C IPOCTEHIIUMHU CBEeICHUSIMH 0 KOPHAX
ajnredpanvyecKux ypaBHeHUi, NOHATUSIMH HCCJIEI0BA-
HUSl YPABHEHUI U CUCTEM YPABHCHHUMU.

HN3yyenue TeopuH pABHOCUIBLHOCTH YPABHEHUM U ee
npuMmeHeHnus. [losropenue 3anucu pelieHus1 CTAaHAAPT-
HBIX YPABHEHU M, IPHMEMOB Npeodpa3oBaHusl YyPABHEHUH
JJIS CBEeJeHUS K CTAaHAAPTHOMY ypaBHeHHUI0. Pemenue
PALMOHAJIBHBIX, MPPALMOHAJIBHBIX, IOKA3aTEeAbHBIX

U TPUTOHOMETPHYECKUX YPABHEHHUH U CHCTEM.
HUcnouab3oBanue cBOMCTB U rpaduKOB PyHKUMHI 11
pewieHus ypaBHeHui. [loBropeHre 0CHOBHBIX IPUEMOB
pemieHus cucreMm. Pemienue ypapHeHuil ¢ IpUMEHEHUEM
BCeX NMPUEeMOB (Pa3JI0’KEHHUs HA MHOKUTEH, BBeICHUSA
HOBbIX HEM3BECTHBIX, IOACTAHOBKH, rPa(pu4ecKoro Me-
ToAa). PenieHue cucreM ypaBHEeHH ¢ IPUMEHEHHEM
Pa3JIM4YHBIX c10c000B. O3HaAKOMJIEHHE ¢ O0OIIUMHU BO-
NpoOCaMH pelleHUs] HEPABEHCTB U UCNOJIb30BAHUE
CBOWCTB M rpa@uKOB (PYyHKUHMH NPU PEeLICHUH Hepa-
BEHCTB. PellieHHe HEPaBeHCTB M CHCTEM HEPABEHCTB C
NpUMMEeHEeHHeM Pa3JIMYHbIX crnoco0oB. [lpumenenune ma-
TEMATHYECKUX METOAOB /LIl PELICHUS CO/AepPiKaTe/Ib-
HBIX 32/1a4 U3 Pa3JIMYHbIX 00JIacTel HAYKU U NPAKTH-
ku. UHTEepnpeTupoBaHue pe3yjbTaToOB ¢ Y4eTOM pe-
aJIbHBIX OTPAHUYCHUH.

SJIEMEHTbBI KOMBMHATOPUKH, TEOPU BEPOAT-
HOCTEU U CTATUCTUKHU

OCHOBHbBIE TOHATHSA
KOMOMHATOPUKH

N3ydyenune npaBujia KOMOMHATOPUKHA M IPUMEHEHH
NpPH pelieHMH KOMOMHATOPHBIX 3a4a4. Pemnenune kom-
OMHATOPHBIX 32124 METOAO0M Iepedopa v MO NMPABUILY
YMHO:XeHHsl. O3HAKOMJIEHUE C MOHATUAMMA KOMOUHATO-
PUKH: pa3MellleHUSIMH, COYeTAHUAMMU, MEPeCTAHOBKAMHU
u popmysamMu 1uid MX BbluucaeHuss. O0bsiCHEeHHE U
npumMeHenue GopmyJi 1Jisl BIYUCJICHUA Pa3MellleHU i,
MEePECTAHOBOK U COYeTAaHUM NPH pemeHuu 3aga4d. O3-
HakoMyIeHHe ¢ 0MHOMOM HbI0TOHA M TPEyroJibHUKOM
IMackans. PemieHne NpakTU4eCKUX 3a1a4 ¢ UCNOJIb30-
BaHHEM NMOHATHI U MPaBUJ KOMOMHATOPHUKH.

JJIeMeHThI TEOPUH
BEPOSATHOCTEH.

HN3ydeHune KJIACCHYECKOT0 ONpPeIe/IeHUsI BEPOSATHOCTH,
CBOMCTB BEPOSATHOCTH, TEOPEMBbI 0 CYMMe BEpPOSAATHO-
cTeM.

PaccmoTpenue npuMepoB BHIYMCIEHUS BEPOATHOCTEI.
Pemienue 3a1a4 HA BHIYUCJIEHHE BEPOSITHOCTEH COObI-
THH

IlpeacraBiaenue n1aH-

O3HakoMJIeHHE ¢ NMpeaACcTaBJICHUEM YUC/ITOBBIX JTAHHBIX
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HBIX (TA0JMIIBI, THA-
rpaMmbl, rpapuKu).

U UX XapaKTepPUCTHKAMHU.
PemieHue npakTH4eCcKHUX 3a/1a4 HA 00pPadOTKY YHCJI0-
BbIX JIAHHBIX, BBIYMCJIEHHE HX XaPAKTEPUCTHK.

IIpsimMbIe U MI0CKO-
CTH
B IIPOCTPaHCTBE.

@®opMyJIMPOBKA U NPUBEACHUE J0KA3ATEJIbCTB NPU3HA-
KOB B3aMMHOI'0 PACIIOJIOKEHUS NPAMBIX M IJIOCKOCTEN.
Pacno3zHaBaHMe HA YepTeKAX U MOJEJSAX Pa3JIMYHbIX
cJiyyaeB B3aHMHOI'0 PACIIOJI0KEHUS NPAMBIX U IJIOCKO-
CTel, ApTYMEHTHUPOBAHHE CBOUX CYKIACHUM.
DopmMyaIMpOBaHUE ONpeAeIeHUH, IPU3HAKOB U CBOMCTB
NapaJuieJIbHbIX U MEePIEeHIUKYISIPHBIX IJIOCKOCTEI,
ABYTPAHHBIX U JMHEHHBIX YIJIOB.

BbinosiHeHHe NOCTPOEHUS YIJIOB MEXKAY NPAMbBIMH,
NPAMOM U IVIOCKOCTBIO, MEXKAY IJIOCKOCTAMM 110 O HU-
CAHMIO U PACIIO3HABAHME UX HA MOJeEJIsAX.

IIpuMeHeHHEe NPU3HAKOB U CBOMCTB PaCHOJI0KEHU A
NPAMBIX M IVIOCKOCTEH NPHU pPelIeHnH 3a4a4.
HN300paxenne HAa PUCYHKAaX U KOHCTPYHPOBaHHE HA
MOJEJIAX MePHEeHANKYJIAPOB U HAKJIOHHBIX K IJIOCKO-
CTH, NPAMBIX, HAPAJJICJAbHBIX IIOCKOCTEH, YIJI0OB Me K-
Ay NPAMON M IJIOCKOCTHIO 1 000CHOBAHHUE MOCTPOCHUS.
Pemrenue 3a1a4 Ha BbIYMCJICHHE T€OMETPUYECKHUX Be-
JUYMH. OnucbIBaHUE PACCTOSIHUSA OT TOYKH A0 MJIOCKO-
CTH, OT IPAMOH 0 IJIOCKOCTH, MEXKAY IJIOCKOCTAMM,
MEXKAY CKPelMBAIUMUCH NPAMBIMH, MEKIY NPOU3-
BOJIbHBIMH (pUrypaMu B npocrpancree. ®opmy.iuposa-
HUE M J0Ka3bIBaHUE OCHOBHBIX TEOPEM 0 PACCTOSAHUAX
(Teopem cyliecTBOBaAHMSA, CBOIICTBA).

N300paxeHne Ha YepTe:KAX U MOJEJISIX PACCTOSHUS U
000CHOBaHMeE CBOMX CYy:XAeHHIl. OnpeneneHne U BbIYMC-
JICHHE paccTosiHuil B mpocTpaHcTBe. [l pumenenune gop-
MYJI U TeopeM IVIAHMMETPHUH IJIs1 PelIeHUus 3a1a4.
O3HakoMIiIeHHME C IOHATHEM MAPAJLJIECJIbHOI0 NPOEKTH-
POBaHUSA U ero cBoiictBamMu. PopMyJIMpoOBaHHE Teope-
MBbI O IJIOIIAH OPTOTOHAJbHOM MPOEKIUHA MHOTIO-
yrojgbHuka. [Ipumenenue Teopuu 1151 000CHOBAHUS
NMOCTPOEHUI U BbIYUCJIEHUI. ADTYMEHTHPOBAHUE CBOUX
CY’KICHUH 0 B3AMMHOM PacCIOJI0KEeHUH NMPOCTPAHCT-
BEHHBIX Quryp.

MHOTrOrpaHHMKHU

OnucaHue ¥ XapakTepUCTUKA PA3JIMYHBIX BUOB MHO-
rOrPaHHUKOB, NepeYncJeHue UX 3J1eMEeHTOB 1 CBOMCTB.
N300pakeHnrne MHOTOTPAHHMKOB M BbINOJHEHHE M0~
CTPOEHMSI HA U300paKeHUAX U MO/IeJIIX MHOTOTPAHH M-
KOB. BolunciieHue JMHEHHBIX 3J1eMEHTOB M YIJIOB B
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NPOCTPAHCTBEHHBIX KOH(PUTYPALMAX, APTYMEHTHPOBA-
HHUE CBOMX CY:KIAeHHMIl. XapaKTepUCTUKA U H300paxeHue
CeYeHMsl, PAa3BePTKH MHOTOTPAHHUKOB, BIYHCJICHHUE
miomanei nosepxuocrei. Ilocrpoenue npocredmunx
ceyeHUuid Ky0a, npu3Mbl, nupamuabl. [Ipumenenne gak-
TOB M CBeJeHUN U3 miIanumMerpuu. O3HaKoMJ/IeHHe ¢ BH-
AaMHM CHMMETPHil B IPOCTPaHCTBE, GOpMYyJIUPOBaHHE
onpeje/ieHU U CBOMCTB. XapaKTepUCTUKA CHMMETPUH
TeJ BpalleHUsl ¥ MHOrorpaHHuKkoB.Ilpumenenue
CBONCTB CHMMETPHH NpPH pemieHny 3aaa4d. Ucnouanb3o-
BaHUe NPUOOPETEHHBIX 3HAHUM JJISl MCCIACAOBAHUS U
MOJCJIUPOBAHUA HECJT0KHBIX 3a/1a4.

N300pakeHne 0OCHOBHBIX MHOTOTPAHHHMKOB U BbIIOJI-
HEHUE PUCYHKOB II0 YCJIOBUAM 3a/1a4.

Tesia 1 moBepxXHOCTH
BpalleHUA

O3HakoMJIeHHME C BUIaMH TeJ BpalieHusi, (popMyJIupo-
BaHHe UX ONpeae/IeHUH U CBOMCTB.

D®opMyJHPOBAHNE TEOPEM O CEYCHHMH IIAPa MJI0CKO-
CThI0 U IUVIOCKOCTH, KacaTeJIbHOM K cdepe.
XapakTepuCTHKA M U300pakeHHe TeJl BpalleHus, X
pa3BepTKH, ceuyeHusi. Pemenue 3a1a4 Ha MoCTpoeHuUe
ceYeHUil, BbIYMCICeHUE AJUH, PACCTOSHUI, YIJI0B, IJIO-
manei. [IposeaeHue 10Ka3aTeJbHbBIX PACCYKACHUH PH
pelleHny 3a/1a4.

IIpumeHeHue CBOMCTB CUMMETPUH NPU PeLICHUHU 3a1a4
Ha TeJla BpallleHUus, KOMOMHanum Teji. M3o00paxenue
OCHOBHBIX KPYIJIBIX TeJ M BBINOJHEHHE PUCYHKA 110 yC-
JIOBHIO 32/1a4MH.

HN3mepenus B reo-
MeETPHH.

O3HakoMyIeHHEe ¢ MOHATUSMHU IIOIAAU U 00beMa, aK-
CMOMaMHU M CBOWCTBAMM.

Pemenue 3a1a4 HA BHIYUCJICHHE MJIOIIAXCH MJIOCKUX
(uryp ¢ npuMeHeHHEeM COOTBETCTBYIOIIUX (popmya u
(¢paxToB U3 miIaHuMmerpuu. U3yyenue reopeM 0 BbIYHC-
JICHUY 00beMOB NMMPOCTPAHCTBEHHBIX TeJI, pellleHHe 3a-
Aa4 HA npuMeHeHre GopMyJ1 BHIYUCICHUA 00bEMOB.
N3yuyenue ¢popmyJr 151 BbIYMCICHHUS II0OMIAACH 1MO-
BEPXHOCTE!l MHOTOIPAHHUKOB M TeJl BpameHnus. O3Ha-
KOMJICHHE ¢ METOJA0M BbIYMCJICHUS MJIOIIATU MOBEPX-
HOCTH cepbl. Pelmienue 3a1a4 Ha BbIYMCJIEHHE IJIOIA-
JAeH MOBEPXHOCTH NPOCTPAHCTBEHHBIX TeJl.

Koopanuarsl n Bek-
TOPbI.

O3HakomiieHHe ¢ MOHATHEM BekTopa. U3yuyenue aexkap-
TOBOM CHCTEMbI KOOPJAUHAT B IPOCTPAHCTBE, OCTPOe-
HHeE 10 32IAaHHBIM KOOPAMHATAM TOYeK U IVIOCKOCTEH,
HaXoKJAeHHe KoopAuHaT Toyek. Haxoxaenue ypaBHe-
HUU OKPYKHOCTH, chepbl, IIOCKOCTUH. Bbluucaenue
PACCTOAHUN MEXKAY TOYKAMMU.
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HN3yuyeHune CBOMCTB BEKTOPHBIX BEJUYMH, IPABUJI Pa3-
JIO’KEHHSI BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, NMpa-
BHJI HAXO0KJICHUS KOOPAMHAT BEKTOPAa B IPOCTPAHCTBE,
NMPaBUJ JeHCTBUH C BEKTOPaAMHU, 3aJAHHBIMU KOOP/ M-
HATaMHu.

IIpuMeHeHHe TEOPUU NPU PELICHUH 32124 HA AeCTBUS
¢ BEKTOpPaMu.

N3ydyeHune cKaJSIPHOIrO NPOU3BEACHUS BEKTOPOB, BEK-
TOPHOI0 YPABHEHHS NPAMON U IJ10CKOCTH. [Ipumene-
HUE TEOPUU NPH PEeLIeHUH 32124 HA JeHCTBUS C BEKTO-
paMHu, KOOPAMHATHBIN MeTO/, IPUMEHEHHE BEKTOPOB
JJIsl BBIYUCJIEHHUS] BeJIMYUH YIJIOB U PACCTOAHUH.
O3HakoMIIeHHE € JOKA3aTeJbCTBAMHU TEOPEM CTepeo-
METPHUH 0 B3AMMHOM PACIOJ0KEHUHU NPAMBIX U ILJI0C-

KOCTel ¢ MCI0JIb30BaAHUEM BEKTOPOB.

TemaTHyeckoe NVIAHUPOBAHME
no npeamery «MareMaTuka

1o npodeccun « Ilpoaasen, KOHTPOIEP-KaACCUP»

1 kypc 106 yacon.2018-2021 yu. r.

Ne Tema ypoka KoJu1-Bo yacos
YPoOKa Teopusa | Jn3
IloBTOpEHMe. 8 4
1-2 BBoaHbIM HHCTpYKTaX. MaTemaTuKa B )KMU3HU, TPOU3BOICTBE, 5
HayKe, TEXHHKE, B Oynyuien npodeccuu.
3-4 | [Ipaktuueckoe 3anarue Nel. AkrtuBm3anus 3YH. BxoanHoi 2
KOHTPOJIb.
5-6 | MHoxecTtBa uncen. YuciaoBas ocb, MOYJIb YKCIIA U €T0 T€0- 2
MeTpuieckuil cMbici. CTeneHb yncha.
7-8 | IlpoueHTsl 1 oTHOIIEHHSI. OCHOBHOE CBOMCTBO MPOIOPLIMH. 2
DopMyIibl COKPAILIEHHOTO YMHOKEHUsA. TOXIECTBEHHBIE TIpe-
oOpa3oBaHUs.
9-10 | IIpakTuueckoe 3ausaTue Ne2.Pemnenne THHEHHBIX U KBaApaT- 2
HBIX YPABHEHHUH, CUCTEM JIMHEWHBIX YPABHEHHM.
11-12 | 3auér mo moBTOpeHuto. JlelicTBurenbuble uncaa. Hatypanb- 2
HbI€ U PallMOHAJIbHBIE YHCIIA.
OCHOBBI TPUTOHOMETPHH. 10 4
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13-14 | OcHoBbl TpuroHoMetpuu. MicTopuueckoe BBEICHHUE U CBS3b C 2
reomeTpueit. Ismepenue yrios.

15-16 | Ompenenenue cuHyca, KOCMHYyCa, TAHT€HCA U KOTAHT€HCA. 2
CBsi3b MEXK]Ty 3HAUCHUSIMU TPUTOHOMETPUUYECKUX (DYHKIIHMA.

17-18 | IIpaktuueckoe 3anstue Ne3.IIpeo6pa3oBanre TPUTOHOMETPH-
YECKUX BBIPAKCHUM.

19-20 | CBoiicTBa cUMMETpHH BpalIaTeIbHOTO JBUKECHHS. DOPMYIIBI 2
IPUBEACHUS

21-22 | ®opmyibl cinoxenus. DopMyIibl yIBOSHHUS. 2

23-24 | [Ipaktuueckoe 3anstue Ned. [Ipeo6pazoBanue TpUTOHOMET-
pudecKkux GyHKIUN

25-26 | O06o6meHue n3yyennoro. KonrposibsHas paboTa o teme. 2
IIpsiMble U IJIOCKOCTH B POCTPAHCTBE. 22

27-28 | Benenue. OcHOBHBIC TOHATHS cTepeomeTpun. Ky0, TeTpa- 2
31p, MUPaAMUIA, TPU3Ma.

29-30 | B3aumHoe pacrnosyioskeHre OpsMbIX B IPOCTPAHCTBE. YTJIbI 2
MEXIy MPAMBIMU. [IepIIeHIUKYIIPHOCTD MPSMBIX.

31-32 | BzaumHoe pacnonoxxeHue npsMou u miaockoctu. [lapamiens- 2
HOCTb IIPSIMOM U IJIOCKOCTH.

33-34 | [IpakTtuueckoe 3anstue No5. Pemenue 3aqau

35-36 | [leprieHaUKYISIPHOCTh TPSIMOM U ITNIOCKOCTH 2

37-38 | [lepnienaukysip u HakJIoHHAs. OpTOrOHAILHOE TIPOSKTHPO- 2
BAHHUE. YTOJ MEXIY NPSIMOMN U INIOCKOCTBIO.

39-40 | Teopema 0 Tpex MEPHCHANKYIIIPAX 2

41-42 | KontponbHas paboTta. [lapanienbHOCTh MIOCKOCTEH. 2

43-44 | [IByxrpaHHbIi yroil. JINHEHHBINH yroy AByXTPaHHOTO yTa. 2
[lepnieHAUKYISIpHBIE TJIOCKOCTH.

45-46 | [IpakTuyeckoe 3ansatue No6. Pemenne 3amau

47-48 | PaccTosiHHS B IPOCTPAHCTBE 2

49-50 | IlapannenbHOE MPOCKTUPOBAHHME. 2

51-52 | Ilpaktuueckoe 3ansatue No7. PacueT paccTosHui MEXITy mpsi-
MBIMH Y TUIOCKOCTSIMH B IPOCTPAHCTBE.

53-54 | U3o0paxeHne NpoCTpaHCTBEHHBIX (DUTYp U IOCTPOEHUE Ce- 2
yenuil. KontponpHas pabota mo teme.
TpuroHomerpuueckue ypaBHeHHs. 10

55-56 | [IpocTeiinme TPUTOHOMETPUUECKUE YPABHECHHUSI. 2

57-58 | Apkcunyc, apKKOCUHYC, apKTaHT€HC. 2

59-60 | [IpakTtuueckoe 3ansiTue Ne8.Pemienue nmpocteimx ypaBHe-
HUM.

61-62 | CBeneHue TPUrOHOMETPUUYECKUX YPABHEHHM K anredpanye- 2
CKUM U MOHWXEHUE cTerneHu. Pelenne ypaBHeHUN pa3inoxke-
HUEM Ha MHOXKHTETH. Pemenre oqHOPOJHBIX TPUTOHOMETPH-
YECKUX YPAaBHEHUM

63-64 | Ilpaktuueckoe 3anstre Ne9.Peuienue ypaBHeHH pa3InyuHbI-

MH CITIOCOOAMH.
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65-66 | Brenenue BcomorarenbHoro yria. [Ipocreiiime TpuroHo- 2
METPUYECKUE HEPABEHCTBA
67-68 | [lpaktuueckoe 3anstue Nol0.0O60011eHHnE 11O TEMe. 2
69-70 | KortponbHas pabora. O600meHue. 2
Pa3BuTHE NOHSITHUS 0 YHCTIE 8 2
71-72 | OOBIKHOBEHHBIE U IECATHYHBIE Ipoou. Brimonaenue apudme- 2
TUYECKUX JEUCTBUU
73-74 | UpparnmoHaiabHbIe U ACHCTBUTENbHBIC uncia. [IpubmmkeHHbIe 2
BBIYHCIICHUSI. AOCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH.
75-76 | Oxpyrienue yucedn. [lorpemHocTy npocTelmmx apupmeru- 2
YECKUX JICUCTBUMH.
77-78 | Kommekcublie uncia. OcHOBHBIE (POPMYIIBI U COOTHOIIICHUSI. 2
TpuronomeTrpruyeckas popma 3amucH KOMIUICKCHBIX YHCEIL.
JlelicTBHS HaJl KOMIJIEKCHBIMHM YUCJIAMH.
79-80 | Ilpaktnueckoe 3anstue Nell.O6o0mienne, mpuMeHeHue o- 2
JYYEHHBIX 3HAHUM.
KopHu, crenenn . 10 4
81-82 | Kopnu, crenenu u norapudmsl. Uctopuueckoe BBenenue. Ko- 2
peHb N-0l CTeneHu, CBOMCTBA PaJIUKAJIOB.
83-84 | Beiuncnenne kopHeil. CpaBHEeHHE KOpHEH 2
85-86 | Ctenens ¢ panroHaIbHBIM MMOKa3aTeraeM. CBONCTBA CTEIICHEH. 2
[TonsiTHE O CTETIEHU C TTPOU3BOJIBHBIM JEHCTBUTEIBLHBIM ITOKa-
3aTesieM.
87-88 | [Ipaktrueckoe 3ansaTue Nel?2. Penienne 3a1a49 ¢ MpUKIIaIHBIM 2
conepkanueM. CpaBHEHHE CTEIICHEH.
89-90 | [IpeobpazoBanHue BhIpaXKEHUM, COEPIKAIINX PATUKAIIBI U CTE- 2
nenu. MppannonaibHbie ypaBHEHUS.
91-92 | [Ipaktuueckoe 3anstue Nel3. Pemnenrie uppamoHaibHbIX 2
YpaBHEHUM.
93-94 | O6o6marommii ypok. KorTposnbHas paboTa 1mo teme. 2
KoopanHaTtbl 1 BeKTOPBI. 8 4
95-96 | Koopaunate! u BekTophl. Beenenue. [loBTopeHne BEKTOPHOTO 2
WCYHCJICHHSI Ha TTOCKOCTH. J[eKapTOBBI KOOPAMHATHI B MPO-
CTPaHCTBE.
97-98 | Bekropsl, mpaBuia uzo0paxenus. KoopauHaThel BEKTOpA. 2
[TpaBuiia neiictBuii. CkansipHOE TPOU3BEICHUE BEKTOPOB.
99-100 | INpaktuueckoe 3anstue Nel4 . Pemenue 3amay. 2
101-102| 3ananue ypaBHEHUSIMU U HEPABEHCTBAMU MHOXECTB B KOOP- 2
JWHATHOM IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM U INIOCKOCTHU.
103-104| Tlpaktuueckoe 3anstue Nel5. Pemenue 3anay. 2
105-106 | [ToBTopenue no teme: «KoopanHatel 1 BEKTOpb». KOHTpOIB- 2
Has paboTa 1o Teme.
Bcero 3a rog 106 yaca| 76 30
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TemaTnyeckoe NJIAHUPOBAHME
mo npeamery «MaremMaTuka»

no npodeccuu «IIpogasen, KOHTPOJIEP-KaAcCHUP»

2 kypc 110 gacos. 2018-2021 yu. r.

Ne Tema ypoka KoJu1-Bo yacos
YPOKa TeopHUs | JIn3
Jlorapudwm u ero cpoiicTpa. 12 6
1-2 Jlorapudmel. OcHOBHOE Jorapupmuyeckoe ToxaecTBO. CBOM- 2
CTBa JIOTapU(PMOB.
3-4 | JlecsaTuuHble U HaTypasibHbie Jorapudmel. CpaBHEHHUE JIOTa- 2
pu(pMOB.
5-6 | [Ipaktuueckoe 3anarue Nel. [Ipumenenue cBorcCTB orapud- 2
MOB JIJIsl ¥ BBIYMCIICHUSI M CPABHEHUS JIOrapu(MOB.
7-8 | Pemenne MaTpu4HbIX U KOHTPOJBHBIX TecTOB. Jlorapudmupo- 2
BaHWE M MOTEHIIMPOBAHUE
9-10 | IIpocreiimme noka3areabHble U JOrapuMUYECKUE YPaBHEHUS 2
11-12 | Ilpaktrueckoe 3anstue Ne2. Perenre rnmoka3areibHBIX U JOTra- 2
pubMHUYECKUX ypaBHEHUIN
13-14 | Metoaps! perieHnst MoKa3aTeabHbIX U JOTapu(PMHIECKUX ypaB- 2
HECHUMU.
15-16 | IIpaktuueckoe 3ansTue Ne3. [IpuMeHeHne MoTyYeHHBIX 3HAHUMA 2
K PEIICHUIO YPABHEHHU.
17-18 | [loBTopenue u 0600meHne u3yueHnoro. KonrponsHas pabora. 2
TecroBas nposepka.
DYHKUHMHU M UX TPaQUKH. 24 8
19-20 | ®ynknus u ee rpaduk. CpoiicTBa PyHKIIUU. YeTHOCTH, HEUET- 2
HOCTb. [lepnoanyHocTh
21-22 | IIpeobpasoBanue rpadukoB. OOpaTHas GyHKIHUS.. 2
23-24 | llpaktuueckoe 3ansitue Ned.Iloctpoenue rpa@ukoB QyHKIMIA. 2
25-26 | Jluneiinasa pyukuus . KBagparuunas @yukius. Meton untep- 2
BaJIOB
27-28 | IpobHno nuneiinas pysakius. CteneHHast QyHKITUS. 2
29-30 | [Ipaktrueckoe 3anstue Neb Pemenue ynpaxnenui 2
31-32 | KontponbHas paboTa o Teme. 2
33-34 | [loka3arenbHast yHKITHS. 2
35-36 | [TokazarenbHas GyHKLHUS, pEHICHUE MMOKA3aTEIbHBIX YPABHEHHIM 2
Y HEPABEHCTB
37-38 | Jlorapupmuueckass GyHKIHS ,pelIeHUE JOTapuPMUIECKUX 2
YPaBHEHUI U HEPABEHCTB.
39-40 | Ilpaktuueckoe 3anstre No6. Pemenne norapudmmuueckux 2

YPaBHEHUI U HEPABEHCTB.
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41-42 | Tpuronometpuueckue Gynkiuu. Beenenne. OCHOBHBIE CBOM- 2
CTBa CHHYCA U KOCHHYCa
43-44 | I'paduku cuHyca U KOCHHYCA. 2
45-46 | OcHOBHBIE CBOWCTBA TAHTE€HCA M KOTAHT€HCA U UX Ipaduki. 2
OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKITUU
47-48 | Ilpaktrueckoe 3ausitue No/. O0oOmieHne Temol. Pemenue 3a-
Jad.
49-50 | O6o6menne. KonrposbHas paboTta 1o Teme. 2
MHOTOrpaHHUKHU M KPYIJble TeJa. 16
51-52 | MHuororpanHuku. [11aTOHOBBI M apXHUMEIOBHI Teja. Pa3BepTku. 2
[Tpusmebl. PazBepTka npusmel. [IpsiMas u ipaBuiibHasE IPU3MBI.
53-54 | [Ipaktrueckoe 3ansaTue Ne8.M300pakeHre MPU3MBI U TTIOCTPOE-
HUE €€ CEUYCHUM
55-56 | [IpssmoyronpHBIA apauienenunea. [lupamuaa, ee 3JEMEHTHI. 2
Pa3Bepnytas nupamuna. [IpapribHas nupamuaa. Y ceueHHas
nUpaMua.
57-58 | [Ipaktuueckoe 3ansitue Ne9.ITocTpoeHnue nupamMu/ib, € mio-
CKUX CEYCHHM.
59-60 | [IpaBusIbHBIE MHOTOTPAHHUKH 2
61-62 | IIpaktuueckoe 3anstue Nel0. O606menue Temsl. Pemenue 3a-
Jad.
63-64 | KorrponbHas pabora. O6001EeHNE TEMBI. 2
65-66 | Tena u moBepxHOCTH BpalieHus. [Ipsmoit KpyroBo# IIMHAD. 2
[{unuHaapryeckas MOBEPXHOCTb.
67-68 | [Ipsmoii kpyrosoit konyc. Konnueckasi HoBEpXHOCTb. 2
69-70 | llap. Ceuenus mapa. 2
71-72 | Ilpaktuueckoe 3anstue Nell. Pemenne 3amau.
73-74 | CumMmeTpust IpOCTpaHCTBEHHBIX Tel. KonTponbHas paboTa mo 2
TEMeE.
Hauajia MaTeMaTH4eCKOro aHaJu3a. 10
75-76 | Yucnosas nocienoBareabHOCTh. [Ipenen mocnenoBaTebHOCTH. 2
beckoneuno yObIBaroias reomeTpuueckas nporpeccus. Mexa-
HUYECKUN U TEOMETPUUYECKHUM CMBICIT ITPOU3BOJHOM.
77-78 | Onpenenennie mpon3BoHOM .[IpaBusia BEIYUCIEHUS TPOU3BO/I- 2
HOM.
79-80 | IIpaktuueckoe 3anstue Nel2. [Ipumenenne npaBuil BeIYKCIIE-
HUS IPOU3BOJHOU .
81-82 | [Ipon3BoHas aneMeHTapHbIX PYHKIIUH 2
83-84 | YpaBHenue kacatenbHOU. [Ipon3BoaHas B GU3HKE U TEXHUKE 2
85-86 | [Ipaktuueckoe 3anstue Nel3. Pemenne 3a1a4d: npumMeHeHne
IIPOU3BOTHOMN.
87-88 | UccnenoBanue GyHKIMM C TTOMOIIBIO IPOU3BOTHON 2
89-90 | IIpaktuueckoe 3anstue Nel4. HaxoxxneHue HanbOIbIIEro U

HaUMEHBIIIETO 3HaUeHUsST PYHKIMH Ha oTpeske. [loHsaTHe He-
npepbIBHOCTH (yHKIMU. [TocTpoeHue rpaduka GyHKIMM
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91-92 | Ilpaktuueckoe 3anstue Nel5. O6o01eHNE. 2
KomOunaropuka. 6 4
93-94 | Dnementsl koMOUMHaTOpUku. BBenenue. [IpaBuina komOuHaTo- 2
puku. Pazmenienus.
95-96 | [lepecranoBku. CoueTaHusl. 2
97-98 | Ilpaktuueckoe 3ansitue Nel6.Pemenrie KOMOMHATOPHBIX 33124 2
99-100 | bunom Herotona. Tpeyronpuuk [Tackais. 2
101-102| Ilpaktuueckoe 3austue Nel /. Pemenue 3aa4 Ha MpUMEHEHUE 2
ounoma HeroToHa.
IloBTOpEHMeE. 6 2
103-104 | IToBTOpEHUE. 2
105-106 | [TpakTrueckoe 3ansatue Nel8. O60061IeHre TOTyYeHHBIX 3Ha- 2
HHUI.
107-108 | O606mmenne nomyueHHbIX 3HaHui. KonTponsHas pabota uto- 2
roasi.
109-110| IToBTOpeHwme. 2
Hroro 3a rox 110uacos 74 36
TemaTnueckoe IJIAHUPOBAHHUE
no npeamery «MareMaTuka
no npogeccun «Ilpogasen, KOHTPOJIEP-KACCUP»
3kypc 84 yaca. 2018-2021 yu. r.
Ne Tema ypoka KoJu1-Bo yacos
YPOKa TEOpHUs | JIm3
MNHuTerpaj u ero npumMeHeHue. 8 4
1-2 | TloBTOpeHue 2
3-4 | 'eomeTpu4ecKuii CMBICT HHTETpaa. 2
[lepBooOpaznas. CBoiicTBa NepBOOOPA3HOM
5-6 | Ilpaktudeckoe 3ausatue Nel. [I[pumenenne cBOWCTB 1epBOOO- 2
pa3HOM.
7-8 [Tmomanp kpuBOJMHENHHOU Tpanenuu. Teopema HeroToHa- 2
JleitbuuIA.
9-10 | [IpakTuueckoe 3ansatue Ne2. Beruncienue miomnaaen . 2
11-12 | O606maronuit ypok. [Ipunoxenue nnrerpaia. KontposibHas 2
pabota
BolunciieHue 00eM0B H ILI01[A/1€ii TOBEPXHOCTEIA. 10 6
13-14 | Usmepenus B reoMeTpun. VicTopust pa3BUTHS T€OMETpHYE- 2

ckux u3Mmepenuid. [lonstue mnoniaau u oorema. CBoicTBa
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miomaau u ooreMa. [loBropenue. Pemenue 3a1au Ha BeIUKC-
JICHUE TIONIaeii MHOTOYT'OJIbHUKOB.

15-16 | O6BbeM npU3MBbI, MUPAMU/IBI 2

17-18 | IIpaktuueckoe 3anstue Ne3. Borancnenue oobeMa npusmel, 2
TUPAMHU/IBI

19-20 | ®opmynbl A5l BBIYUCICHUS 00bEMOB KPYTJIBIX TEll. 2

21-22 | Ilpaktuueckoe 3ansatre Ned. Boruncnenne 00beMOB KPYTIIbIX 2
TeJl..

23-24 | [1nomaau MOBEPXHOCTH MPU3MBI, MTUPAMU/IBI, [IMJIMH]IPA, II1a- 2
pa, KoHyca

25-26 | [IpakTtuueckoe 3aHsTre No5. BerauciaeHue miomaamn moBepx- 2
HOCTH IIWJIMHJIpA, Iapa, KOHyca.

27-28 | KontponbHas padoTa o reme. O60011eHue. 2
DJieMeHThI TEOPUH BEPOSITHOCTEH M MaTeMaTH4eCKOM cTa- 8 4
THUCTHKH.

29-30 | DieMeHThl TEOpUU BEPOSITHOCTEH. DIIEeMEHThl MaTeMaTuye- 2
CKOM CTaTUCTHKH, KOMOMHATOpPUKU. BBeneHue B BEposT-

HocTh. Kitaccuueckoe onpenieneHre BeposITHOCTH.

31-32 | [Ipaktuueckoe 3anstue Ne6. Knaccuueckoe onpesneneHue Be- 2
POSITHOCTH. BbIUniciieHue BEpOsSTHOCTH.

33-34 | IloBTopHbIe ucnbITanus. ['eoMeTprueckre BEpOSITHOCTH 2

35-36 | MaremaTtnueckoe OXKUIaHUE. 3aKOH O0JbIMX yncen. Yacrora 2
COOBITHSI.

37-38 | [Ipaktraeckoe 3anstue Ne7. Pemenue 3amad. 2

39-40 | KontposbHas pabota no teme. O600111eHHE. 2

YpaBHeHHS H HEPABEHCTBA. 18 16

41-42 | Anrebpanueckue ypaBHenus. Mcropus. UccnenoBanue u- 2
HEWHBIX U KBAJPATHBIX ypaBHEeHU. OCHOBHBIE TEPMUHBI PaB-

HOCHUJIBHOCTb.

43-44 | Tlpaktrueckoe 3austue No§. Perenne TMHEHHBIX U KBaIpaT- 2
HBIX YPAaBHEHUM.

45-46 | OcHOBHBIC TTPUEMBI PEIICHUS] ypaBHEHHH. Pemenue parmo- 2
HAJIBHBIX YPABHEHUN W UPPAITMOHAIILHBIX YPAaBHEHUH.

47-48 | Tlpaktuueckoe 3anstue Ne9. Perienue pariioHaNbHBIX H 2
WPpAlMOHATBLHBIX YPaBHEHUIN

49-50 | OcHOBHBIE TPUEMBI PEIICHUS TOKA3ATENbHbBIX U JOrapupMu- 2
YECKUX YPABHEHUM.

51-52 | [IpakTtuueckoe 3anstue Nel(. Permenue noka3arenbHbIX U JIO- 2
rapu(MUIECKUX YPaBHCHUH.

53-54 | OcHOBHbIE TPUEMBI PEIICHUS] TPUTOHOMETPUUECKUX YpaBHeE- 2
HUW U YPAaBHEHUH C MOAYJIEM

55-56 | KontponbHas padota o teme «Pemienue ypaBHEHUIN. 2
Cucrembl ypaBHEHHIA.

57-58 | Ilpaktuueckoe 3anstue Nel 1. Pemenue cucrem ypaBHeHUN 2

59-60 | OcHoBHBIE IPHUEMBI PEIICHUS JTUHEHHBIX HEPABCHCTB 2
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61-62 | [IpakTuueckoe 3ansTue Nel2. Pemenue muHeHBIX HEpa-

BEHCTB
63-64 | OcHOBHBIE TPUEMBI PEIICHHS] HEPABEHCTB BTOPOM CTEIIEHHU. 2
65-66 | [Ipaktuueckoe 3ansTre Nel3. Pemienue HepaBeHCTB BTOPOIt
CTETICHH.
67-68 | OCHOBHBIE MPUEMBI PEIICHUS] CUCTEM HEPABEHCTB. 2

69-70 | Ilpaktuueckoe 3anstue Nel4. Pemenue cucteM HEpaBeHCTB

71-72 | [Ipaktuueckoe 3anstue NelS. Penenue ynpakHeHHI.

73-74 | KontpousbHas pabota no teme. O60011eHme.

HTorosoe moBropeHue.

75-76 | [ToBTOpEHME.

NN

77-78 | [ToBTOpCHME.

79-80 | [IpakTtraeckoe 3ansTue Nel6.

81-82 | [IpakTtuueckoe 3ansitue Nel7.

83-84 | KontposbHas paboTa (MTOroBast). AHaIU3. 2

Hroro 3a rox 84 4 54

Hroro 300 gyacos (1 kypc 106 yaca, 2 kypc 110 yacos, 3 kypc 84 yacos).
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YUYEBHO-METOJNYECKOE
U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
ITPOTPAMMBI YYEBHOTI'O ITPEJIMETA
«MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS».

OcBoeHue nporpamMmsbl yueoHoro npeamera «MaremaTuka: anredpa U Hayanza Ma-
TEMaTUYECKOTO aHaJIN3a; TEOMETPUsD MpeNojaraeT HaIM4ue B npodeccuoHanbHOM
00pa3oBaTEILHON OpraHU3aluy, pealin3ylollei 00pa3oBaTebHYIO IPOTpamMMy Cpe-
Hero o6miero oopazoBanus B npeaenax oceoenuss OITOIT CITO na 6a3e 0CHOBHOTO
o611ero oopazoBaHusl, yueOHOro KaOuHeTa, B KOTOPOM UMEETCS BO3MOXKHOCTh 00ec-
MEeYUTh O0YyYaIOIIMMCS CBOOOAHBIN HocTyn B UHTEpHET BO BpeMs yueOHOIO 3aHSITUS U
nepuoj; Hey4eOHOU JNeaTeIbHOCTH.

[ToMemenne kabuHeTa NOMKHO YIAOBIECTBOPATH TpeOoBanusiM CaHUTapHO-
sanuaeMuoornyeckux npasui 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OC-
HaIllEHO TUIOBBIM 00OPY0BAaHMEM, YKa3aHHBIM B HACTOSAIINX TPEOOBaHUIX, B TOM
Yyuclie Celualn3upoOBaHHON yueOHOU MeOesbi0 U CpeACcTBaMU 00ydeHusl, 10CTATO Y-
HBIMHU JIJI51 BBITIOJTHEHHSI Tp€OOBaHUM K YPOBHIO MOJTOTOBKH 00YUYaIOIMINXCH .

B xabuHeTe n01KHO OBITh MYJIBTUMEIUITHOE 000PYA0BAHUE, TOCPEICTBOM KOTOP O-
ro y4aCTHUKH 00pPa30BaTEeIbLHOTO MPOIecCca MOTYT MPOCMAaTPUBaTh BU3YaJIbHYIO U H-
dbopmanuio o MaTeMaTHKe, CO37aBaTh MPE3EHTAIINHU, BUIEOMATEPHAIbl, HHBIE TOKY-
MEHTBHI.

B cocTaB yueOHO-METOIMYECKOTO U MAaTepHUATbHO-TEXHUYECKOTO 00eCTIeYeHHUsI
nporpaMMbl yueOHOM NUCIUILIUHBI «MaremaTuka: anredpa U Hadaia MaTeMaTHYeCcK O-
ro aHajan3a; TeOMETPHUS» BXOJST:

« MHOTO(YHKITHOHAJIBHBIN KOMILIEKC MPETOo1aBaTes;

« HarJsiIHbIC TOCOOUS (KOMIUIEKTHI y4eOHBIX TaOJHUII, TJIAKaTOB, TOPTPETOB BHI-
JAIOIIUXCS YYEHBIX-MaTEeMaTUKOB U JP.);

« "HGOPMAITMOHHO-KOMMYHHUKATHUBHBIE CPE/ICTBA;

« DKPaHHO-3BYKOBBIE MTOCOOUS;

- OubAMOoTEYHBIN (HOHSI.

B 6ubnuoreunsiit GoHA BXOAAT yUEOHUKH, YU€OHO-METOANYECKUE KOMILJICKTHI
(YMK), obGecnieunBaronye ocBOeHUE yueOHOM qucUIUINHBI «Matemartuka: anredpa u
Hayajia MaTEMaTHYECKOT0 aHaJIM3a; TeOMETPHS», PEeKOMEHIOBAHHBIC WJIA TOMYIIEH-
HBIE JJIS1 UCTIOJIb30BaHUS B MPO(PECCUOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX,
peanu3yronmx 00pa3oBaTeIbLHYIO0 IPOTPaMMy CPEIHETO 00Iero oopa3oBaHust B mpe-
nenax ocBoenusi OIIOIT CITO na 6a3e ocHOBHOTO 0011er0 00pa3oBaHUSI.

bubnuroreunsiii hoHI MOXKET ObITH TOMOJTHEH SHIIMKIIONEIUSIMHU, CIIPABOYHUKAMU,
HAay4YHOM, HAYYHO-IIONYJIIPHOU U APYTOU JIMTEPATYPOU IO MATEMATHUKE.

B nporiecce ocBoeHust mporpaMmMbl yaeOHOTO npeameTta «MaTtemaruka: aiareopa u
Hayajia MaTEMaTHYECKOT0 aHAJIN3a; TEOMETPHUS» CTYACHTHI IOJKHBI MOJIYUYUTh BO 3-
MOXHOCTb JIOCTYIIA K 3JIEKTPOHHBIM y4eOHBIM MaTepUaliaM 10 MaTeMaTUKe, UME 10~
uMcst B CBOOOJIHOM J1ocTyIrie B ceTh MIHTepHeT (3JIeKTpOHHBIM KHUTAM, NMPAKTUK Y-
Mam, TectaM, matepuaiiam EI'D u ap.).
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JINTEPATYPA.

JJ1st cTyneHToB

Anumos IlI.A. u Op. MatemaTuka: ainredpa u Hadyajga MaTEMaTUYECKOT0 aHAJIN3A,
reoMeTpus.

Anre0Opa u Hauajia MaTeMaTH4YeCcKOro aHanu3a (6a30BbIi U yriayOJIeHHBINH YpOB-
HM).10—11 xmaccel. — M., 2014.

Amanacan JI. C., Bymyszoe B. ®., Kaoomyes C. b. u op. Marematuka: anrebpa u
HaJyajia MaTeMaTH4eckoro aHanusa. ['eomerpus. ['eomerpus (6a30Bblid U yriryOJie H-
HbIi ypoBHH). 10—11 knaccsl. — M., 2014.

llocopenos A. B. 'eometpus M. 2014

bawmakos M. M. MatemaTuka: yaeOHUK JJIsl CTYA. yUpexXKJIeHUM cpea. nmpod. oopa-
30BaHusg. — M., 2014.

bawmaxos M. H. Matematuka. COOpHHK 3a1a4 TpodUIbHON HAIPABIEHHOCTH:
yue0. [Tocobue niist ctyn. yupexaeHuit cpea. npod. odpazosanusi. — M., 2014.
bawmakos M. M. MatemaTuka. 3ajauHuK: yue0. mocodbue s CTyA. YUPeKICHUI
cpen. nmpod. o6pazoBanusi. — M., 2014.

bawmaxos M. H. MatemaTuka. IeKTPOHHBIN yueb.-MEeTO . KOMIUJIEKC JIJIs CTY.
Yupexnaenuii cpea. npod. oopazoBanus. — M., 2015.

bawmaxos M. WM. MatemaTtuka (0a30Bbiil ypoBens). 10 kinacec. — M., 2014.
bawmaxos M. H. MatemaTtuka (0a30BbIil ypoBens). 11 kiacc. — M., 2014.
bawmaxos M.H. Anrebpa v Hauana aHanusa, reometpus. 10 kinacc. — M., 2013.
bawmakxos M. H. MatemaTtuka (6a30Bbiii ypoBeHb). 10 knacc. COopHUK 3a7au: yueo.
rmocoone. — M., 2008.

bawmakxos M. H. MatemaTtuka (6a30Bbiii ypoBeHs). 11 knacc. COopHUK 3a7au: yueo.
mocobue. — M., 2012.

I'yces B.A., I'pucopves C.I'., Heoneuna C.B. Matematuka s npodeccuii u cre-
UAJTbHOCTEH COLMAIbHO-2KOHOMUYECKOT0 MPOopUIIs: YUEOHUK ISl CTYHA. YUpexKe-
HU cpen. npod. oopazoBanusi. — M., 2014.

Konmozcopos A. H. AnrebGpa u Hauana matematudeckoro anHanuza . 10-11 kmacc. M.
2014.

Konseun IO.M., Tkaueea M.B, ®@edeposa H.E. u op. MaremaTuka: anredpa u Ha-
yajla MaTeMaTUYECKOTO aHaiau3a. Anrebpa U Hadaisa MaTeMaTH4YecKoro ananm3a (6a-
30BBIH U yriy6neHHbldl ypoBHH). 10 kiace / mox pea. A.b. XKuxdenko. — M., 2014.
Konseun IO.M., Tkaueea M.B., @edeposa H.E. u op. Maremartuka: anredpa u Ha-
yajia MaTeMaTH4YECKOro aHaiu3a. Ajireopa u Hayajga MaTeMaTH4ecKoro ananusa (0a-
30BbIM U yriyOneHHslil ypoBuH). 11 knacc / nmox pen. A.b. Kuxuenko. — M., 2014.
Huxonvckuti C.M. Anrebpa 1 Hayaia MaTeMaTHYECKOro aHain3a (0a30BbIi U YTy 0-
JaeHHbI ypoBHH).10- 11 xkmacc M. 2009

st mperionaBartenen

®denepanbHblil 3ak0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
denepanumn».

[Tpuka3z MunucrepctBa o6pazoanus U Hayku PO ot 17.05.2012 Ne 413 «O0 yTBep-
KIACHUU (peepajIbHOr0 TOCYJapCTBEHHOT0 00pa30BaTENbHOTO CTAHAAPTA CPETHETO
(moHOTO) 00IIEeTO 00pPa30BAHUMY.
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[Ipuka3 MunuctepcTBa oopasoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHece-
HuM u3MeHenuil B [Ipukas MunuctepcTBa o6pa3zoBanus u Hayku Poccuiickoit dene-
pauuu ot 17.05.2012 Ne 413 «*“O0 yTBepxkaeHuu ¢GeepatbHOro rocy1apcTBEHHOTO
00pa30BaTENbHOIO CTaHAApPTa CPEAHETO

(monHOTO) 00IIEero 06pa3oBaHus”».

[Tucemo JlemaprameHTa rocy1apCTBEHHOM MOJTUTUKU B chepe MOATOTOBKU pabounx
kaapoB u JI1O MunuctepctBa oOpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259
«PexoMeHanuy Mo OpraHU3aIfy MOJYyYSHHS CpeaHero oomero oopa3oBaHus B mpe-
JiesaXx OCBOCHMS 00pa30BaTeNbHBIX MPOTrpaMM CPEIHET0 MpodheccuoHaaIbHOro 00pa-
30BaHMs Ha 0a3e OCHOBHOTO 00Iero oopa3oBanus ¢ yueToM TpeboBaHuil hpeaepanb-
HBIX TOCYJAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIydaeMou npodeccuu
WJIU CIICIHATIBbHOCTU CPEIHETO MPOo(ecCHOHaTbHOTO 00pa30BaHU».

bawmakos M. M. MatemaTuka: KH. JJj1s1 IpenoaaBaTelisi: MeTol. mocobue. — M.,
2013

bawmaxose M.WN., [{vicanos I1I. 1. Metoauueckoe mocodue s moarotoBku Kk EI'D.
— M., 2011.

HNuTepHeT-pecypcsl

www. fcior. edu. ru (MadopmarimonHbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MaTepHa-
JIbI).

www. school-collection. edu. ru (Exunas komuieknuu nudpoBbIX 00pa30BaTEIbHBIX

pecypcoB

31



		2021-09-06T14:03:50+0300
	ОБПОУ "ОГТК"




