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1. MACHOPT ITPOTI'PAMMBI YYEFHOM JUCIUATIIMHBI
MATEMATHKA

1.1. O6aacTh NpUMeHEeHUsI MPOTrPAMMbI

[Iporpamma yueOHOW NUCHUILIMHBI SIBISIETCS YacThl0 Y4eOHOro IJIaHa
OCHOBHOM mNpodeccuoHanbHOi 00pa3oBaTeNbHON MPOrpaMMbl B COOTBETCTBUM C
OI'OC nnst MOArOTOBKM CHEIMAIMCTOB CpelHero 3BeHa no mnpodeccun 35.01.23.
Xozsiika(uH) ycaabObl

1.2. MecTo AMCHMILIMHBI B CTPYKTYpe OCHOBHOH MpPo(deccHOHATBHOM
o0pa3oBaTeIbHOM MPOrPaMMbI:

VYuebnas gucrummHa ««Marematuka: anrebpa U Hadajga MaTeMaTHUYECKOTO
aHaJM3a; TEOMETPHs»» SIBISAETCSA Y4YEOHBIM TMPEAMETOM 10 BBIOOPY U3
oOsi3arenpHOM mpeameTHoil oOnactu «EctectBennnie Haykm» PI'OC cpemnero
oOmero obpaszoBanus. B mpodeccnoHanbHbIX 00pa3oBaTEIbHBIX OpPraHU3aIUIX,
peanu3yronmx 00pa3oBaTeNbHYI0 MPOTpaMMy CpPEeAHEro oluiero oOpa3oBaHUs B
npenenax ocBoenus OIIOII CIIO na 6a3ze ocHOBHOro o00IIero 0Opa3oBaHUA,
yueOHas gucnumiuinHa «Maremaruka: ainrebpa W Hadala MaTeMaTHYeCKOTro
aHaJIM3a; TEOMETPUs» U3ydaeTcsa B 001Ie00pa30BaTeIbHOM IUKIIE Y4eOHOTO TUIaHa
OIIOII CITIO Ha 6a3e OCHOBHOI'O OOHIETO 0Opa3oBaHUs C MOJYYEHHEM CPEIHETO
o011ero 00pa3oBaHUs COOTBETCTBYIOIIETO €CTECTBEHHOHAYYHOMY MPO(HITIO.

1.3. lesin u pe3yJbTaThl OCBOCHMSI Y4€0HOM JUCUUIIJIMHBI:

PabGouass mporpamMma OpHEHTHpPOBAaHA HA JOCTHIXKCHHE CIICTYIOIINX IICJICH:

e o0ecrneueHre CHOPMUPOBAHHOCTH  NPEACTABICHUM O  COIMAIbHBIX,
KyJIbTYPHBIX U UCTOPHUYECKHUX (DAKTOPAX CTAHOBIICHUS MaTEMATHKH;

e o0ecredyeHre CHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMUUYECKOTO U
MAaTEeMaTHYCCKOIO0 MBIILICHHUS;

e oOecnieueHrne cHOPMUPOBAHHOCTH YMEHUM TPUMEHSTh MOTyUYCHHBIE 3HAHUS
IIPU PEIICHUHU PA3IUYHBIX 337124,

e oOccrnieueHne c(HOPMHPOBAHHOCTH MPEJCTABICHUN 0 MaTEeMAaTHKE KaK YacTH
00IIeYeIOBeUeCKO  KYJIBTYpPhl,  YHUBEPCAIbHOM  S3BIKE  HAYKH,
TTO3BOJISIOIIEM ONUCHIBATh M M3Y4YaTh PeabHbIC MPOIIECCHI U SBICHUS.

OcBoenue cojaepxaHusl y4eOHOW MHUCIMIUIMHBI ««MareMarnka: anreOpa u
Hayaja MaTeMaTHYSCKOrO0 aHajau3a, TEOMETPHSI»» O0eCIeUrBaeT IOCTHKCHHUE
CTYJICHTaMH CIICAYIOIIUX PE3yJIbTATOB:

JIUYHOCHHbIX

e chOpMHUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTHKE KaK YHHBEPCaIbHOM
S3bIKE HayKH, CPEJCTBE MOJCIMPOBAHUS SBJICHUN M IIPOIIECCOB, HICAX M
METOJaX MaTeMaTHKH,

® [IOHMMaHHWE 3HAYUMOCTH  MaTEMaTUKH JUIS  HAyYHO-TEXHHUYECKOTO
nporpecca, chOpPMHPOBAHHOCTh OTHOIIECHUS K MaTeMaTHKE KaK K YacTH
00II1eYeIOBeUeCKOr KyIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MaTEMaTUKH, PBOJIIOIMEH MAaTEMAaTUYECKUX UJICH;

® pa3BUTHEC JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHS,
ANTOPUTMUYECKON KYJIbTYPBhI, KPUTHYHOCTH MBIIIUICHUS Ha YpPOBHE,
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HeoOxoauMoM Juisi  Oyaymied mnpodeccuOHambHOM NIESTeNbHOCTH, IS
IPOJIOJKEHUS 00pa30BaHus U caMOOOpa30BaHUs;

OBJIAJICHHEC MATEMAaTHYCCKUMU 3HAHUSMH M yMEHHUSMH, HEOOXOIMMBIMHA B
MOBCETHEBHON JKM3HU, HJII OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX
TUCIUTUIMH ¥ JTUCHUILIMH TPO(PECCHOHATBHOTO IHKJIA, MJIS TOTY4YeHUS
oOpa3oBaHHsl B 00JacTsIX, HE TPeOYyOMMX YriayOJIeHHON MaTeMaTU4ecKOM
MOJITOTOBKH;

FOTOBHOCTh M  CIOCOOHOCTH K  00pa3oBaHHMIO, B TOM  4YHUCJE
caM000pa30BaHUIO, HAa MPOTSHKCHUH BCEH KHU3HU;

CO3HATEJIbHOE OTHOIIEHUE K HENPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHIO
yCreuHon npopeCCUOHAIBHON U OOIIECTBEHHOU JIESITENIbHOCTH;
TOTOBHOCTh M  CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUYECKOH U
OTBETCTBEHHOU JESTEIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOHN paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHON, OOIIECTBEHHO TOJE3HOW, Y4eOHO-HMCCIeN0BaTEeIbCKOM,
POEKTHOM U JPYTUX BUAX JACSITEIbHOCTH;

OTHOIIIEHUE K MPOPECCUOHAIBLHON JACITEIPHOCTH KaK BOBMOXXHOCTH YYaCTHS
B pelIeHuH JTNYHBIX, OOIIECTBEHHBIX, rOCyJapCTBEHHBIX,
001IIeHAIMOHATBHBIX MPOOJIEM;

Memanpeomemnulx:

YMEHUE CAMOCTOSITEIBLHO OMNPEACNATh LETN JEATEILHOCTH M COCTaBISATh
IUIaHBI JEATEIbHOCTH;

CaMOCTOSATEIILHO  OCYIIECTBIISATh, KOHTPOJHUPOBaTh W KOPPEKTUPOBATH
NeSTEITLHOCTD;

UCIIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI JUIsl JTIOCTHXKEHMS MOCTaBIECHHBIX
nejlel W peayM3aliy  IUIAHOB JICATCIBHOCTH, BBIOMPATH YCIICIIHBIE
CTpaTeruy B PA3TUYHBIX CUTYAIIUSX;

YyMEHUE TPOJYKTUBHO OOMAThCA W B3aUMOJICHCTBOBATH B TPOIECCE
COBMECTHOHM JEATEIBHOCTH, YYHUTHIBATH IMO3WUIIUUA JPYTUX YIACTHHKOB
nesaTenbHOCTH, 3(H(PEKTUBHO pa3pemnaTh KOHPIUKTHI,

BJIaJICHUE HaBbIKAMU TIO3HABATEIHHOM, Y4YEOHO-UCCIEAOBATENHLCKOH U
IPOCKTHOM JIEATETLHOCTH, HABBIKAMU Pa3peIICHHs] PoOIIeM;

CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATEIILHOMY ITOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 33]1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB MTO3HAHUS;
FOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbBHOW HH(DOpPMaUMOHHO-
MO3HABATEIILHON NIESITEIbHOCTH, BKJIIOYAas YMEHHUE OPHUECHTUPOBATHCA B
pPa3IMYHBIX HMCTOYHUKAX HHPOpMAIMU, KPUTHUECKH OIICHUBATh W
WHTEPIPETUPOBAT,  WMH(POpPMAIIMIO,  TMOJyYdaeMylr W3  Pa3IdIHBIX
MCTOYHUKOB,;

BJIAJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOYKY 3pEHHUS, WCIOIb30BaTh aJeKBAaTHBIC S3BIKOBBIC
CpEJICTBA;

BIAJCHUE HaBbIKAMHU ITO3HABATCIIbHONW pedIeKCHMH KaK  OCO3HAHHS
COBEPIIIAEMbIX JIEHCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB U
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OCHOBAaHUMW, I'PAaHULl CBOETO 3HAHUSA M HE3HAHUs, HOBBIX IO3HABATEJIbHBIX
3a7a4 U CPEJICTB JIS UX JOCTUKEHUS;

® I[ICJICYCTPEMJICHHOCTh B TOMCKAaX U MPUHITUU PEIICHUN, COOOPA3UTEIHLHOCTD
¥ UHTYUIIUS, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHU; CIOCOOHOCTH
BOCIPUHUMATh KPacoOTy U TaAPMOHUIO MUPA;
npeomemHuIX:

e chopmMupOBaHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4YacThd MHUPOBOU
KyJbTYphl U1 MECT€ MaTEMaTUKH B COBPEMEHHOW IMBUJIM3AIMHU, CIIOCO0axX
ONKCAaHU4 SIBJICHUN PEAIbHOr0 MUPA HA MATEMATHUUYECKOM SI3BIKE;

e c(hopMUPOBAaHHOCTh MPEJCTABICHUNH O MAaTEeMATHYECKUX TOHATUSIX Kak
BOKHEUIINX MAaTEMATUYECKUX MOJENAX, IMO3BOJSAIONIMX OINUCHIBATh H
M3y4aTh Pa3HbIE MIPOLECCHI U SIBIICHUS,

® [OHMMAaHHUE BO3MOKHOCTH AKCMOMaTUYECKOr 0 OCTPOCHHUS
MaTE€MAaTUYECKUX TEOPHH;

® BJAJICHUE METOJAaMH JIOKA3aTEIbCTB M AJTOPUTMOB PELICHUS, YMEHHUE HX
IIPUMEHATh, IPOBOJUTH JOKA3aTEIIbHbIE PACCYXKICHUS B XOJE PELICHUs
3a7ad4;

® BJAJCHUE CTAHJAPTHBIMM [PUEMAaMH pELUICHUS PAUUOHAIBHBIX U
UPpalMOHAIbHBIX, IIOKA3aTENbHBIX, CTEINEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHUM U HEPABEHCTB, UX CUCTEM;

® JCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHCIIE IS
MOMCKA MYTH PELICHHS U WUIIOCTPAlly PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chopMUPOBAaHHOCTH MPEICTABICHUN 00 OCHOBHBIX TTOHATHSX
MaTeMaTH4YeCKOr0 aHaJIM3a W WX CBOWMCTBAX, BJAJCHUE YMEHUEM
XapakTepu3oBaTh MOBEJACHUE (PYHKIMM, MCHOJB30BAHUE IOJTYUYECHHBIX
3HAHUM JJIs1 OMMCAHUS U AaHAJIU3a PEATbHBIX 3aBUCUMOCTEM;

® BJAJCHUEC OCHOBHBIMU IIOHATHUSMH O IUIOCKAX U MPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

e chOopMUPOBAHHOCTb YMEHHSI paclo3HaBaTh reoMeTpuuyeckue (Urypsl Ha
yepTekax, MOJICISIX U B PEAJIbHOM MUPE;

® [IPMMEHEHHUE H3YUYEHHBIX CBOWCTB reoMEeTpHYecKux Guryp u Ghopmysn asis
peIICHUs T€OMETPUYECKUX 33/1a4 U 33]1a4 C MPAKTUYECKUM COACPKAHUEM;

e chopmMupOBaHHOCTH MPENCTABICHUN O TPOIECCaX U SIBICHHSIX, UMEIOIINX
BEPOSITHOCTHBIN XAPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHPE, OCHOBHBIX MTOHATHUSX AJIEMEHTAPHON TEOPUH BEPOSTHOCTEM;

® yMEHUW HAXOJIUTh M OIEHWBATh BEPOSTHOCTH HACTYIUICHHUS COOBITUN B
NPOCTEMIINX NPAKTHUYECKUX CHUTYallUsIX W OCHOBHBIE XapaKTEPUCTUKHU
CIIy4YalHbIX BEJIMYMH;

® BJIAJICHUE HABBIKAMM HCIOJIb30BAHUSI T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMMm
IIPU PELICHUU 3a/1a4.

1.4. Pexomenayemoe KOJHYECTBO 4YACOB HA OCBOEHHE MPOrPaMMBbI
AUCHMILUIAHBI:



MaxkcumanbHOM ydeOHO#M Harpy3ku 295 yacoB, B TOM 4wmcliie 00si3aTEIbHON
ayUTOpHON ydeOHOW Harpy3ku oOyuaromierocs 251 yacoB, caMOCTOSTEIbHOMU
paboThl o0y4aromierocs 44.



2. CTPYKTYPA U COJEP)KAHUE YUEBHOW JTUCIOUTLIVHBI
2.1. O0bem yueOHOM QTMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Bux yueOHoM padoThl Oovem
uacos
MakcumasibHasi yueOHasi HAarpy3ka (Bcero) 295
Oo0s13aTesIbHAs AyIMTOPHAaA y4eOHasi Harpy3Ka (Bcero) 251
B TOM YHCJIE:
71a00paTOPHBIC 3aHITHS 9
MPAKTHYECKHUE 3aHATHUS -
KOHTPOJIbHBIE pabOThI 11
3a4€T 32 CEMECTP 3
CamocrosiTesibHast paboTa o0y4aromerocs (Bcero) 44
Hrorosas artecraius B hopme (ykazamo) JK3aMeHa
[IpomexyTouHas arrecranus B popme 3ayeTa
nrddepeHnnpoBaHHOro 3aueTa




2.2. TemaTn4yeckuii IVIAH U COeP:KaHMeE YUeOHOM ucunInHbl  MaremaTuka

Haumenosanme Coneprxanue y4eOHOro MaTepHaa, 1a00paTopHbIe pabOTHl U MPAKTHYECKUE Obnem Hacos Yposenb
Pas/ICiioB U TEM 3QHSTHS, CAMOCTOSTENbHAS paboTa 00yYArOIIHMXCS Teopust | JIHI3 | Cam.pa6. | O<BOCHA
1 2 3 4 5 6
1 cemecTp
Tewma 1. IToBrOpenne | Bxomuas KOHTPOJIbHAS paboTa 1 2
0a3ucHOro Marepuana HatypasibHble qHcia 2 2
Kypca a\J,Ire6pH Apudmerndeckne qeHCTBUS HAJ YUCIAMHU 2 1 2
OCHOBHOM LLIKOJIBI Mporopium 3 5
I[IpoLeHThI 3 2
Pewienue JIMHEWHBIX ypaBHEHUI 2 1 2
Pemienue kBaipaTHbIX YpPaBHEHUN 3 1 2
Pemienue JIMHEHHBIX HEPAaBEHCTB 3 1 2
MeTo1 HHTEPBAJIOB 3 1 2
Penienue cucrem 3 1 2
Tel\U/Ia 2. Ienple U panroHATBHBIC YHCIIA 2 2
JleHCTBHTENLHEIE THC/Ia JlelicTBUTENLHEBIC YHCIIA 2 2
JlaGoparophast pabora Nel: HerpepsIBHBIE 1poOu 1 2,3
Apudmernueckuil KOpeHb HATYpaJIbHON CTENEHU 4 1 2
CreneHb ¢ palOHABHBIM U IEHCTBUTENILHBIM ITOKa3aTeIeM 4 1 2
Tema 3. Creneunas Crenennas (yHKIUS, €€ CBOMCTBA U TpaduK 4 1 2
bynKus Bsaumuo o6parHbie GyHKIMH 2 1 2
PaBHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA 4 1 2
HppannoHanbHble YpaBHEHHS 3 1 2
HppanmmonanpHbIe HEpaBEHCTBA 4 1 2
Tewma 4. IlokasarenbHast | [JokasarenbHas YHKIHS, €€ CBOMCTBA U TPaduK 4 1 2
byrxms [lokazaTensHbIC ypaBHEHUS 4 1 2
[lokazaTensHbIe HEPABEHCTBA 3 1 2
CucteMbl IOKa3aTeJbHBIX YPaBHEHHH U HEPABEHCTB 4 1 2
Kontpossnas pabora Nel: CrenenHast M moka3aTebHast yHKIHSI 1 2
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Tema 5.
Jlorapudpmudeckas
GyHKIS

Jlorapudmer

CsoiicTBa norapuhMoB

JecsaTuuHble ¥ HaTypalbHbIE JOTapU(PMBI

Jlorapudmuueckas QyHKIHS, €€ CBOMCTBA M rpaduK

w (b~ |~ (W

PP e

NN NN

JlaGopaTtopHas padota Ne2: [TpmioxeHus JorapuhMoB

2,3

Jlorapudmudeckue ypaBHeHUs

o

[E=Y

N

JlorapudmMuyeckre HepaBeHCTBA

Kontponsnas pabora Ne2: Jlorapudmudeckas GpyHKIms

93

2 cemecTp

Tewma 6. [Ipsimbie u
IUIOCKOCTH B
MIPOCTPAHCTBE

[Ipeamer crepeoMeTpun

AKCHOMBI CTEPEOMETPHH

HeKOTopBIe CICOCTBHA U3 AKCHOM

[lapasurenpHBIE PSMBIE B IPOCTPAHCTBE

[apanaenbHOCTh TpeX NPSIMBIX

HapaJ'IJ'IeJ'ILHOCTB HpSIMOfI 1 IIJIOCKOCTH

CerI]_[I/IBaIOH_[I/ICCH MMpAMBIC

Vsl ¢ COHaIlpaBJICHHBIMH CTOPOHAMU

YroJ MeXAy NPSIMBIMU

[TapannenbHOCTh MJIOCKOCTEN

CaoiicTBa apajuIeIbHBIX INIOCKOCTEN

Terpasap

[Tapannenenunesn

3ajauM Ha NOCTPOEHHE CeUCHUM

[lepneHaUKYJIsIpHBIE MPSIMbIE B IPOCTPAHCTBE

HapaHHeJ'ILHLIC MIPAMBIC, IICPICHAUKYJIAPHBIC K IIJIOCKOCTHU

[Ipu3HaK NepneHIUKYISIPHOCTH NPSMOH U IJIOCKOCTH

Teopema o psiIMOH, NEPHEHANKYISIPHON K MIIOCKOCTH

PaccTosiHue oT TOUYKHU J0 IIJIOCKOCTHU

TeopeMa 0 Tpex NneprneHauKyJsapax

NN NN NN ININININNINININININININ (P (-

RlRrlRrlRPIRPIRPIRPIRIRPIRPRPPRPR[RPR[RP[RP-

NINININININDINDINDINDINDINDINDINDINDINDNINDNIN|IP|FP |-
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Yron MCKOY HpHMOﬁ 1 IJIOCKOCTBIO

JIByrpaHHBIi yrou

[Tpu3HaK nepneHAUKYISIPHOCTH IBYX IUIOCKOCTEH

[TpsAMOYTOJIbHBII NApaJUICICIUIIE]

N (= INN

A

NINININ

JlaboparopHas padota Ne3: [apajuieapbHOE IPOSKTUPOBAHHUE

N
w

Kontponbaas padota Ne3: [IpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

Tema 7.
Kom6unaropuka

ITpaBuiio Mpou3BeACHUS

ITepecTtaHoBKHU

Pasmenienus

CoueTaHus ¥ UX CBOMCTBA

bunomMm Hrerotona

Tema 8. DeMeHTEI
TEOPHUH BEPOSTHOCTH U
CTATUCTUKHA

CoObITHs

Kombunanuu coObituid. [IpoTHBOIOIOKHOE COOBITHE

BeposiTHOCTB cOoOBITHS

CrnoxeHne BeposiTHOCTEH

HezaBucumbie coOBITHS. Y MHOKEHHE BEPOSITHOCTEH

CraTucTuueckas BCPOATHOCTH

CrnyuaiiHple BEeTMUHUHBI

HeHTpaJ'H)HI)IG TCHACHIIMN

Meps! pazbpoca

A G R R

NINININDINDININDINDINDINDINDINDINDININ

Jlaboparophast pabota Ne4: Moaa, MeaiaHa U cpesiHee 3HaUeHHE B CTAaTUCTHUKE

N
w

JuddepenmpoBaHHbIii 3a4eT

3 cemecTp

Tema 10. BekTopsr
KOOP/IMHATHI B
MIPOCTPAHCTBE

ITonsaTHe BeKTOpa

PaBeHCTBO BEKTOPOB

Cro)XKeHre ¥ BEIYUTAaHUE BCKTOpPOB

CyMMa HEeCKOJIBKHX BEKTOPOB

YMHOXKEHHE BCKTOpA HA YHUCJIO

KOMHJ’IaHapHBIC BCKTOpa

G

A

NINININININ
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HpaBI/IJ'IO Mmapauicjcnurneaa

Paznoxenue BCKTOpaA MO TPEM HCKOMIUIAHAPHBIM BEKTOpaM

[IpsiMOyroJIbHAS CHCTEMA KOOPAMUHAT B IIPOCTPAHCTBE

Koopannaatel BekTopa

CBs3b MCXKAY KOOpAMHATaMHM BEKTOPOB M KOOPpAMHATAMHU TOYCK

IIpocreiilue 3a1auu B KOOpAMHATAX

Yron Mexay BEKTOpaMu

CkassipHOE MPOU3BEICHUE BEKTOPOB

Brruncnenne YIJIOB MCXKAY NPAMBIMHA U IIJIOCKOCTAMMA

N R

LlenTpanbpHas CHMMETPHSI

OceBast cumMeTpus

[

3epKaana;1 CUMMCTpUs

[TapayensHble IEPEHOC

=

RlRrlRrRPRPPPRPRPRP PP -

NINDININININDINDINDINININININ

JlaGoparopHas paborta Ne5: BekTopHOe 3a7aHue NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

N
w

KonTponbhas pabora No4: BekTopbl M KOOPJIMHATHI B TPOCTPAHCTBE

Tema 11. OcHOBEI
TPUTOHOMETPHUU

Panuannas mepa yria

Omnpenenennie cHHyca, KOCHHYCa U TaHT'€HCA yTia

3HaKM cMHyca, KOCHHYCa U TAaHTeHCa

3aBHUCHMOCTh MCKAY CHHYCOM, KOCMHYCOM U TAHI'CHCOM OAHOI'0O M TOT'O K€ yTJja

TpI/II‘OHOMCTpI/I‘-ICCKI/IC TOXICCTBA

CI/IHyc, KOCHUHYC M TAHI'CHC YIJIOB O U -0

q)OpMyJ'H:I CJIOKCHUA

CuHyc, KOCHHYC W TaHT€HC JIBOMHOTO yTiia

CI/IHyc, KOCHUHYC M TAHI'CHC ITOJIOBUHHOT'O yIJjia

DopMyIbl IPUBEACHUS

CyMMa 1 pa3HOCTb CHHYCOB U KOCMHYCOB

YpaBHeHHUE COs X=a

YpaBHeHue sin X=a

YpaBHeHue tg X=a

Penienne TpUroHOMETPUUECKUX YPABHEHUM

e L R L I L TR e e e e e T e e TS IS

N e e R e N T PN T PN N T

NINININDINDINININININININNDINDIDNDN
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Pemienne npocTeiinx TPUrOHOMETPUIECKUX HEPABEHCTB

Ob6nacTb onpeneneHust U 00J1aCTh 3HAUEHUH TPUTOHOMETPHUYECKUX (PYyHKIMI

quHOCTB, HCUCTHOCTD, NCPUOANYHOCTb TPUT'OHOMCTPHUICCKUX (byHKLII/Iﬁ

CoiicTBa QyHKIMU Y=COS X U e€ rpaduk

CaoiicTBa pyHKuu# y=sin x u e€ rpadux

CaoiictBa pyHKImu y=tgX u e€ rpaduk

OOpaTHple TPUTOHOMETpHUYECKHe (DYHKITHH

PRk ke

PR R R e

NINININININIDN

JlaGopaTtopHas padota Ne6: CiioskeHHE TapMOHHYECKUX KOJICOaHHIA

2,3

Kontpossnas padora Ne5: OCHOBBI TPUTOHOMETPUH

[E=Y

SN
w

4 cemecTp

Tema 12.
MHororpaHH1Ku

[ToHATHE MHOTOTpaHHUKA

[Tpuzma

ITupamuna

[IpaBuiibHas IUpamMuIa

YceueHHas nupamuia

Cummerpus B IPOCTPAHCTBE

Ilonstue [IPpaBUJIbHOI'O MHOTOI'paHHUKA

Kontposbnas padora Ne6: MHOrOrpaHHHKH

Tema 13.
ITocnenoBaTeIbHOCTH

HOCHG,[[OB&TCJ'IL HOCTH.

CriocoObI 3aJjaHHsT ¥ CBOMCTBA YHCJIOBBIX ITOCJIEI0BATEILHOCTE.

Ilonsarue o npeaeciie nmocjiaca0oBaTCIbHOCTU

CymecTBOBaHKE Tpefiesia MOHOTOHHOW OTPaHMYEHHON NOCIIeI0BATEIFHOCTH.

CyMMupoBaHHE TIOCIEI0BATEIHLHOCTEH.

ApudmMeTnaeckas mpOrpecCHs

['eomeTpuyeckas mporpeccus

beckoneuno Y6LIBaIOI]_IaH reoOMCTPUICCKA NIPOrpeccus

N G R R R R IR

Kontponsnas padora Ne7: [locnenoBaTenpHOCTH

Tema 14. IlpousBoanas

IIpoussogHas

[E=Y

[IpousBogHast cTENEeHHON (QYHKLIUH

NN (NN NRFPFRPIFPIFRPIFRPFRINDPNDPNDPNN|E-

NINININININDINDIRNDINDININDININDINDINDINDINININ
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[paBuia nuddepeHpoBaHAS

[Tpon3BoJHBIE HEKOTOPHIX AJIEMEHTAPHBIX (DYHKITHH

I'eoMeTpuUeCKHil CMBICT MPOU3BOIHOU

N

(BN

N

JlaGopaTtopHas padota Ne7: [TpmiroxeHus MPONU3BOTHOM

2,3

Bo3spacranue u yObIBaHHE QYHKITHH

OKkcTpeMyMBbl QYHKLIUH

[TpuMeHeHue MPOU3BOTHON K MOCTPOSHUIO rpadukoB YHKIMH

Hawnbomsliee 1 HauMeHbIIIee 3HAYCHHE q)yHKIII/II/I

Brimykiocts rpaduka GyHKIUH, TOUYKH Ilepernoa

NN N INN

N

NININININ

JlaGoparopnast pabota Ne8: [Ipumeps! pyHKIMOHATIBHBIX 3aBUCUMOCTEH B pealIbHBIX
Hpoleccax 1 ABICHUSIX

2,3

KontponbHas pabota Ne8: IIpomsBoaHast

Tema 15. MuTerpain

[TepBooOpa3zHas

[TpaBua HaXOXKACHUS IEPBOOOPA3ZHBIX

[Tnomane KpUBOJMHEWHON Tpaneuiy 1 MHTerpaj

Brruncienue HWHTCIPpaJIOB

BriunciieHne mioniaieil ¢ HOMOIIbI0 UHTErPaJioB

[IpuMeHeHue Mpor3BOJHON M MHTErpaia K PelIeHHIO IPaKTHYECKUX 3a/1a4

NININ (N (P

S

NININININININ

Jlaboparophas padota Ne9: [TpuoxeHust uHTerpaa

N
w

Konrtposbnas padora Ne9: UaTerpan

Tema 16. Tena
BpaIcHUs

ITonarue nunuHApa

[Tnomans TOBEpXHOCTH ITHMIIMHIIPA

[TonsiTue KoHyCa

HJ'IOH_IB.I[L IMOBCPXHOCTU KOHYCa

YcedeHHbII KOHYC

Cdepa u map

YpaBHeHue chepsl

B3aumHoe pacriosiokenue chepbl U IIOCKOCTH

KacarenbHasi mI10cKocTh K chepe

[Tnomans cdepsr

S R

S IR

NINININININDINDINDINININ
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KonTponbhas padora NelQ: Tena BpaiieHus

Tema 17. O0BeMBbI TET

[Inomraam mmockux Guryp

[TonsTie oOBEMa

O0BEeM NMPSMOYTOJBHOTO TTapaJIICIICITATICA

O0BeM MPSMOH TIPHU3MBI

O6beM muIMHapa

Brrurcienre 005eMOB TET C IOMOLIBIO OIIPEACIICHHOI'O MHTCrpaJia

O0BeM HaKIIOHHOW TPU3MBL

O6BeM nrpamMuIsl

O0beM KoHYCa

O06peM mapa

N G R

KontponbHas pabota Nell: O6beMbI TEn

e N R R R

NINININININININDINDINININ

N
(-]
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3. YCJIOBUSA PEAJIMBALIUU TPOT'PAMMBI JUCHUITJIMHBI

3.1. 3. YCJOBUS PEAIN3AIINU ITPOTI'PAMMBI TUCHUIIJINHBI
3.1. MaTepuajibHO-TeXHHYECKOE 00ecreyeHue

VYueOubiii kabunet «MaremaTHKa

OG6opyioBanue yueOHOro kabuHera:

® MHOTO(YHKIIMOHAIbHBIA KOMILJIEKC MTPENO1aBaTeIs;

® HarJIsJIHbIC TOCOOUS (KOMIUIEKThI Y4eOHBIX TaOJIuII, TIJIAKaTOB, HOPTPETOB
BBIJJAIOIINXCS YUYEHBIX-MAaTEMATUKOB U JIP.);

® KH(POPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

® OJKpaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOH JTOKYMEHTAILIMH, B TOM YHCJI€ TACIIOpTa Ha CPEeICTBa
0o0y4eHUs, HHCTPYKIIMH 110 UX UCIIOIH30BAHHIO U TEXHUKE O€30MacHOCTH;

e OuOMMoOTEeYHBINA HOHL.

TexHuueckue cpeacTsa 00yyeHUs:
® KOMIBIOTEp C JIMIEH3UOHHBIM  MPOrpaMMHBIM  OOECIIEUEHUEM U
MYJIbTUMEIHATPOEKTOP.

3.2. UudpopmannonHoe odecneyeHue 00yueHust
Jluteparypa

s ctyneHTos
Anumos Ill. A. u Op. Marematuka: aredpa ¥ Hadaia MaTeMaTHIECKOTO aHAJN3a,
reometpus. Anredpa 1 Hadajga MaTEMaTUYECKOTo aHaiu3a (0a30BbIi U
yrayonennbiil yposan).10—11 kimaccer. — M., 2016.
Amanacsan JI. C., bymyszoe B. @., Kaoomyes C. b. u op. Maremaruka: anrebpa u
HayaJla MaTeMaTuueckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblii U
yrayonennblil ypoBan). 10—1 1kmaccer. — M., 2016.
bawmarxos M. F. MaremaTuka: y4eOHUK TS CTYI. YIPEKIESHUM cpell. Ipod.
oOpazoBanus. —M., 2014.
bawmaxos M. . Matematuka. COOpHHK 33/1a4 TpOQUILHON HAIPABICHHOCTH:
yue0. [Tocobue a1t cTya. yupexaenuii cpen. npod. odpazoanus. — M., 2014.
bawmaxos M. . MatemaTtuka. 3a1auynuk: yue0. mocobue s CTyI. YUpeKIeHUN
cpen. npod.obpazoBanus. — M., 2014.
bawmaroe M. M. MaremaTuka. D1eKTpOHHBIN yued.-MeTO1. KOMIUIEKC JUISI CTY/I.
Yupexxnenuit cpea. nmpod. oopazoanusi. — M., 2015.
bawmaxos M. U. Matrematuka (0a30BbIil ypoBeHs). 10 kimacec. — M., 2014.
bawmaxos M. . MatemaTuka (6a30BbIil ypoBeHs). 11 kmacc. — M., 2014.
bawmarxos M. U. Anrebpa u Havana aHanuza, reomerpus. 10 kimace. — M., 2013.
bawmaxos M. F. Matematuka (0a30Bbiil ypoBeHs). 10 knacc. COOpHUK 3a1ay:
yue6. mocodbue. — M., 2008.
bawmaxos M. F. Matematuka (0a30Bbiil ypoBeHs). 11 knacc. COOpHUK 3a1ay:
yae0. mocobue. — M., 2012.
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I'yces B. A., I'pucopves C. I'., Heoneuna C. B. Matematuka a1 npodeccuit u
CHEIUATBLHOCTEN COLUATBbHO-3KOHOMUYECKOTO MPOGuJIs: yueOHUK JIJIs CTY/I.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.
Konseun FO.M., Tkauesa M. B, @eodeposa H. E. u op. Matematuka: anredpa u
HayaJla MaTeMaTHYeCKOro aHajm3a. Anredpa U Hayajla MaTEMaTUYECKOro aHaIn3a
(6azoBbIii 1 yrayoOnenHbIit ypoBau). 10 kinace / mog pen. A. b. XKwmxdenko. — M.,
2014.
Konseun FO.M., Tkauesa M. B., @edeposa H. E. u op. Matemartuka: anredpa u
HayaJla MaTeMaTHUYeCKOro aHajm3a. Ajredpa U Hayajla MaTeMaTUYECKOro aHaJIn3a
(6a3oBbIl U yrayoseHHsbll ypoBHH). 11 kinace / o pen. A. b. XKwxdenko. — M.,
2014.

Jlna mpenonaBarenen
denepanbHbIi 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoit
denepannm».
[Ipuka3 MunuctepctBa oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEPXKIIeHUN (PeepaIbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero (ImoaHoro) odiero o0pa3oBaHuUsD.
[Ipuka3z MunucrtepcrBa oopazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnH u3meHeHui B [Ipuka3z MunucrepcrBa oOpa3oBaHus U HAyKU
Poccuiickoit ®eneparmu ot 17.05.2012 Ne 413 «“O0 yTBepxkaAeHUH (PeaepaTbHOro
rocyJIapCTBEHHOT0 00pa30BaTEIHLHOTO CTaHIapTa CPETHETO
(mosiHOT0) 0011IETO 00pa30BAHUS .
[Tucemo [lenapramedTa rocy1apcTBEHHOM MOJUTUKA B cpepe MOATOTOBKH
pabounx kaapoB u JIIO MunucrepctBa obpazoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «PexoMeHmanuu no opraHu3aiiy MoJIy4YeHUs CPEeIHETO OOIIEro
o0Opa3oBaHusl B MpeJiesiax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodecCuoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111er0 00pa3oBaHus ¢
ydeToM TpeboBaHuii (penepatbHbIX TOCYIaPCTBEHHBIX 00Pa30BATEIHHBIX
CTaHJIapTOB U TMOJTydyaeMon NMpodecCuu WK CIeUaIbHOCTU CPETHETO
po¢eCCUOHAIBHOTO 00Pa30BaHUS.
bawmarxos M. 1. MatemaTuka: KH. JUIsl IperoaBaTess: MeTol. mocodue. — M.,
2013
bawmaros M. U., [{vieanos L. M. Metoaudeckoe mocoOue A1 MOATOTOBKH K
EI'3. — M., 2011.

NHTepHeT-pecypcesl

www. fcior. edu. ru (MudopmaimonHsie, TpEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHabl).
www. school-collection. edu. ru (Equrast koyutekmuu nudpoBBIX
00pa3oBaTeNbHBIX PECYPCOB).
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA

JUCHMIIIAHBI

Pe3yabTaThl 00y4yeHus
(Ha ypoBHe y4eOHBbIX AeHCTBHI)

DopMbI U METObI
KOHTPOJISA ¥ OLIEHKH
pe3yJibTATOB 00y4eHHs

[ToBTOpeHue OGa3ucHOro Marepuaga Kypca aiareOpbl OCHOBHOM
ILIKOJIBI

O3HaKOMJIEHHE C TPOCTEHIIIMMHU CBEJEHUSIMH O KOPHAX
areOpanyeckux ypaBHEHUH, MOHATUSIMH UCCIIEI0BAHUS
YPaBHEHUU U CUCTEM ypaBHeHUU. M3ydenue reopun
PaBHOCHJIBHOCTH YpaBHEHUH U ee puMeHeHus. [loBTopenue
3aMMCH PELLICHUs CTAHIaPTHBIX YPAaBHEHUH, IPUEMOB
npeoOpa3oBaHus YpaBHEHUH [ CBEACHUS K CTAaHJApPTHOMY
ypaBHeHHIO. Vcionp30BaHue CBOMCTB U TpauKoOB (DyHKIMN /ISt
pelieHns ypaBHeHU. [IoBTOpeHre OCHOBHBIX IPUEMOB PEILEHUS
cucreM. Pemienne ypaBHeHUl ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3ioXeHus: Ha MHOKUTEIH, BBEICHHSI HOBBIX HEM3BECTHBIX,
[I0JICTAaHOBKH, rpaduueckoro merona). Pemenue cucrem
yYpaBHEHHI ¢ MPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMU BOIIPOCAMHU PELLIEHUS] HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB U Ipa@uKoOB (PYHKIMHA IPU pEIIeHUN
HepaBeHCTB. PelieHrie HepaBEHCTB U CUCTEM HEPABEHCTB C
NPUMEHEHHUEM Pa3IMUHBIX cr1oco0oB. [Ipumenenue
MaTEeMaTHYECKUX METOOB JUIsl PEIICHUs COIePKATEIbHBIX 3a1a4
U3 Pa3IMYHBIX 00JIaCTel HAYKU U MPAKTHKH.
WuTepnipeTrpoBaHie pe3yiabTaToOB C YIETOM peajbHbIX
OIPAaHUYEHUN

YcTHBINM onpoc, BXOAHAs
KOHTpOJIbHAsI paboTa
DK3aMeH

JlelicTBUTENbHBIE YUCTIA

Brimonnenue apudpmMeTnueckux AeCTBUI HAJl YUCIaMH, COYeTas
YCTHBIE U MUCbMEHHBIE TpUeMbl. Haxoxaenue npuoInKeHHbIX
3HAYEHUW BEJIMYMH U TOTPEIIHOCTEH

BBIYHCJICHUH (a0COIIOTHOM U OTHOCUTEINILHOM ); CpaBHEHUE
YHCIIOBBIX BhIpakeHU. Haxoxienue ommobok B
1peoOpa30BaHMsIX U BHIYUCICHUSIX

YerHbIl onpoc,
CaMOCTOsTENIbHAsS padoTa,
naboparopuas pabora Nel

Crenennast pyHKIUS

O3HaKOMJIEHME € IOHATHEM KOPHS N-U CTENEHHU, CBOWCTBAMU
pPaguKaIOB ¥ IPABUJIAMH CPABHEHUS KOpHEH. DOpMyIMpOBaHUE
OIpeJECNICHUs KOPHS U CBOMCTB KOpHEN. Briunciienne u
CpaBHEHHE KOPHEH, BBIIIOJHEHUE ITPUKHUJIKU 3HAYEHUST KOPHSI.
[TpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BbIpAXKEHUH,
coJiepKalluX paguKaibl. BeimonHeHne pacueToB o popmyiam,
COJIepIKaIllUM paJIKajbl, OCYIIECTBISAS HEOOXOMMBbIe
IIOJICTAHOBKH U IIpeoOpa3oBanus. Onpenenenue
PaBHOCUIIBHOCTH BBIPAXXCHUH C paaukanamu. Pemenue
UPPALMOHAIIBHBIX YpaBHEHUM. O3HAKOMIICHHUE C IIOHATHEM
CTEIIECHHU C JEHCTBUTEIBHBIM IOKa3aresneM. Haxoxnenue
3HA4YEHUH CTENEHH, UCTIONb3Ys P HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA. 3aMChIBAHUE KOPHS N-I CTENEHU
B BHJIC CTETICHH C IPOOHBIM ITOKa3aTesieM U Ha000poT.
@opMyIMpPOBaHHUE CBOWCTB CTEIICHEN. BhIUKCIIEHNE CTENIEHEH ¢
palMOHAIbHBIM IIOKA3aTENEM, BBITIOJHEHUE IPUKUIKN 3HAYCHUS
CTENEHU, CPABHEHUE CTEIICHEN.

YeTHsI onpoc,
camMocCTosATeNIbHas paboTa,
KOHTpoJibHas paboTa Nel
9K3aMEH
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[TokazarenpHast GyHKIIHS

[IpeobOpazoBaHue YMCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
colepKalux CTENEHU, IPUMEHS CBOMCTBA. Perenue
IIOKa3aTeNbHBIX YpaBHEHHUM. O3HAKOMJIEHHE C TPUMEHEHUEM
KOPHEW U CTETNIEHEN ITPHU BBIYMCIEHUH CPEAHUX, IETICHUH
OTpe3Ka B «30JI0TOM ceueHUmn». Perienne mpuKkiIaHbIX 3a1a4 Ha
CJIO’KHBIE IPOILICHTHL. Brruncnenue 3Had4eHnit pyHKIuii 1o
3Ha4YEHMIO apryMeHTa. OnpeneneHue MmojoKeHus: TOUKU Ha
rpauke 1o ee KOOpAMHATAM U HA00OPOT.

Hcnonp3oBaHue CBOWCTB (PYHKITUH 1)1 CPABHEHHS 3HAUECHUN
creneneit. [locrpoenue rpadukoB norapupmMuueckux GyHKIHHA
Pemenue noka3arenbHbIX ypaBHEHUH U HEPABEHCTB I10
M3BECTHBIM QJITOPUTMaM

YeTHbI onpoc,
CaMOCTOsITeNIbHAS padoTa,
KOHTpoJbHast paboTa Nel
9K3aMEH

Jlorapudmuueckas GyHKIUSA

Brimonaenue npeodpa3zoBaHuii BIpaXXEHHUH, TPUMEHECHHE
dbopMyII, CBSI3aHHBIX CO CBOMCTBAMU CTETICHEH U JIOTapU(MOB.
OrnpeneneHue 001acTH TOMYyCTUMBIX 3HAUCHUHN
norapu)MIUYECKOro BeIpaxeHus. Pemenne morapupMuaeckux
ypaBHeHUH. Vcrionbp3oBaHrue CBOMCTB (DYHKITHI 1T CpAaBHEHHS
3HavyeHuit norapudmos. [locrpoenue rpadukos
norapudmuueckux ¢pyHkiuil. Pemenue norapupmudeckux
ypaBHEHHUN W HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM

YerHbI onpoc,
CaMOCTOsITeNIbHAS paboTa,
KOHTpOJIbHast paboTa Ne2
nabopartopHas padora No2
9K3aMEH

[IpsimMbIe U TUIOCKOCTH B MPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEJICHUE 10KA3ATEIbCTB IPU3HAKOB
B3aMMHOT'O PACIOJIOKEHUS IPSIMBIX U TUIOCKOCTEH.
PacriozHaBaHue Ha yepTexax U MOJEISIX Pa3INYHBIX CITy4acB
B3aMMHOT'O PaCIOJIOKEHHUS MPSIMBIX U TUIOCKOCTEH,
apryMeHTHpOBaHUE CBOUX cyxacHui. DopmyinupoBaHue
ONpeIeNICeHNI, IPU3HAKOB U CBOWCTB ITAPAJUIECIIbHBIX U
NEPIEHIUKYJISIPHBIX IUIOCKOCTEH, IBYTPaHHbBIX U JIMHEHHBIX
YIJIOB. BBITTOJIHEHNE TOCTPOECHUS YTII0B MEXy IPSIMBIMH,
IIPSIMOM U INIOCKOCTBIO, MEXKY TUIOCKOCTSIMM 110 OIIMCAHUIO U
pacrio3HaBaHue UX Ha MoJessiX. [IpuMeHenne Mpu3HakoB U
CBOMCTB PaCIIOJIOKEHUS MIPSIMBIX U IJIOCKOCTEH IPU PEILICHUH
3aja4. M300paxeHne Ha pUCyHKaxX U KOHCTPYMPOBaHUE Ha
MOJIENISAX NMEPIEHANKYIISIPOB U HAKIIOHHBIX K TNIOCKOCTH,
IIPSIMBIX, APAJIJIENBHBIX INIOCKOCTEH, YTIIOB MEXKAY IPSIMOU U
IUIOCKOCTBIO M 000CHOBaHUE MOCTpoeHus. Pemenue 3ai1aq Ha
BBIUMCJICHUE F€OMETPUUECKUX BeIUYnH. ONNChIBaHUE
paccTosiHUS OT TOYKHU 10 IUIOCKOCTH, OT IIPSIMOM 10 IJIOCKOCTH,
MEXy TUIOCKOCTSIMH, MEXAY CKPEIINBAIOIUMHUCS MPSIMBIMH,
MEXy TPOU3BOJIBHBIMH (PUTYpaMH B IPOCTPAHCTBE.
DOpMyIMPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
pPacCcTOSHUAX (TEOPEM CYILIECTBOBAHMsI, CBOICTBA).
N300pakeHne Ha yepTexax U MOJEIIX PaCCTOSTHUS U
000CHOBaHHE CBOMX CYXIeHHN. OrnpeiesieHne 1 BEIYUCIICHUE
paccTostHuii B pocTpaHcTie. [IpuMenenue popmyi 1 Teopem
IUTAHUMETPUHM JUIs1 petieHns 3a1a4d. O3HaKOMJIEHHUE C IIOHSATUEM
[apaJIeJIbHOTO MPOEKTUPOBAHUS U €70 CBOMCTBAMMU.
@opMyIMPOBaHHUE TEOPEMBI O TUIOLIAAN OPTOTOHAIBHOU
IIPOEKIIMA MHOTOYT'OJIbHUKA.

[Tpumenenue Teopuu At 000CHOBAaHUS IOCTPOECHUN U
BBIUNCJICHUN. APryMEHTHPOBAHUE CBOUX CYKJIEHUN O B3aMMHOM

YcTHBII onpoc,
caMmocCTosTeNbHas padboTa,
naboparopras pabota Ne3,
KOHTpoOJIbHast paboTa Ne3
9K3aMEH
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PacCIIOJIOKCHHUU MTPOCTPAHCTBCHHBIX (I)I/Il“yp .

Kombunatopuka

N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE MTPU
pelieHn KOMOMHATOPHBIX 3a/1a4. PerieHre KoMOMHATOPHBIX
3aJla4 METO/I0M Tepebopa U 1o NpaBULy YMHOKEHHUS.
O3HakoOMJICHHE C TIOHATHAMH KOMOUHATOPUKHU: Pa3MEILCHUSIMH,
COUETaHUSIMU, IEPECTAHOBKAMH U (HOpMYJIaMU I UX
BbruncieHus. OObsICHEHUE U TPUMEHEHHE (HOPMYIT JUIS
BBIYMCIICHHS pa3MENICHUM, IEPECTAHOBOK U COYETAHUN MPU
penrenuu 3anad. O3HakoMIeHue ¢ OuHOMOM HproTOHA 1
TpeyroyibHUKOM [lackans. Pemienne npakTuueckux 3aaad C
MCTIOJIb30BaHUEM MOHATUI M TPABUI KOMOMHATOPHKH.

YerHbI onpoc,
camocTosiTelbHas paboTa
9K3aMEeH

DJ1eMEeHThI TEOPUH BEPOSITHOCTU M CTATUCTUKHU

M3yueHne KJIaCCUUECKOro ONpeIeIeHUs] BEpOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

PaccmoTpenue npuMepoB BeIUUCIEHUs BeposTHOCTel. Perenne
3aJ1a4 Ha BBIYMCIICHUE BEPOSITHOCTEH cOObITHIL. O3HAKOMIICHHE C
IIPEJICTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTHKAMHU.
Pemenue npaktuueckux 3agad Ha 00pabOTKy YMCIOBBIX
JIAHHBIX, BBIYMCIEHUE UX XapAKTEPUCTHUK.

YerHbI onpoc,
camocTosiTeNbHas padoTa,
nabopartopnas padora Ned
9K3aMeH

BeKTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE

O3HakoMJIEHHE C MTOHATHEM BeKTopa. 3yueHue nekapToBoi
CHUCTEMBI KOOPJAMHAT B IIPOCTPAHCTBE, IIOCTPOEHHUE I10 33 JaHHBIM
KOOPJIHMHATAM TOYEK U IJIOCKOCTEM, HAX0XKICHHE KOOPAUHAT
Touek. Haxoxenue ypaBHEeHUH OKpY>KHOCTH, cepsl,
IJIOCKOCTH. BrIunciaeHne pacCTOSHUM MEKy TOUKaMH.
N3yuyeHne CBOMCTB BEKTOPHBIX BEJIMUUH, IIPABUJ PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, TPABUJI HAXOKIACHUS
KOOPJIMHAT BEKTOPA B IIPOCTPAHCTBE, IPABUII ACHCTBUM C
BEKTOpPAMH, 3aJaHHBIMH KOOPANHATAMH.

IIpuMeHeHre Teopuy NpU PEIICHUH 3aa4 Ha JEUCTBHUS C
BEeKTOpaMHU. M3yueHne CKaJsIpHOrO MIPOU3BECHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUS MIPSAMOM U INIOCKOCTU. [IpuMmenenune
TEOPUU IIPU PEIICHUY 3a7a4 Ha IEUCTBUSA C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB ISl BBIYUCIICHUS
BEJIMYMH YTJIOB U paccTOAHU. O3HAKOMIICHHUE C
JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUM O B3AUMHOM
PacCIOIOKEHUH NPSMBIX U TUNIOCKOCTEH € UCTIOIb30BAaHUEM
BEKTOPOB

YceTHBI o1poc,
camocTosiTellbHas padoTa,
nabopaTtopHas pabora Ne5
KOHTpoJibHas paboTta Ned
9K3aMEH

OCHOBBI TPUTOHOMETPUU

N3y4yenue paiuaHHOrO METOAA U3MEPEHUS YIVIOB BpAlllCHUS U
UX CBSI3U C rpasycHoi Mepoil. I300pakeHue yrioB BpallleHus: Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €ro
pacnonoxxenueM. GopMyIHPOBAHKUE ONPEICICHAN
TPUTOHOMETPHUUYECKUX (DYHKIMHN AJIS YTIIOB MOBOPOTA U OCTPBIX
YTJIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX
B3aUMOCBsA3U [ IpMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOKJIECTB JIJIs1 BBIYMCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX
byHKUMH 0 0HOM U3 HUX. M3yueHne oCHOBHBIX (hopMyIl
TPUTOHOMETPUH: (POPMYJIBI CIIOKEHMUSI,

yABOEHHS, Pe0oOpa30BaHUs CyMMBbI TPUTOHOMETPHUECKUX
GbyHKIMI B TpoU3BeeHUE U TPOU3BEICHUS B CYMMY U
IIPUMEHEHHUE [IPU BBIYUCICHUN 3HAYE€HNs] TPUTOHOMETPUYECKOTO

YerHbI onpoc,
caMmocTosATeNbHas paboTa,
KOHTpoJIbHast paboTta Neb
nabopaTtopHas pabora Ne6
9K3aMeH
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BBIPAXEHUS U YIPOILIECHHUS €TO0.
O3HaKOMJICHHE CO CBOMCTBAMM CHMMETPHUHU TOYEK HA €AMHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIs BBIBO/IA (OPMYIT
npuBeieHus. Pemenue no gpopMyiam 1 TpUTOHOMETPUUECKOMY
KpYTy MPOCTEUIINX TPUTOHOMETPUUECKHUX YPABHEHHH.
[Tpumenenne oOUMX METOJIOB pELICHHs YpaBHEHUN
(mpuBenEeHUE K JINHEHHOMY, KBaPAaTHOMY, METO/J] Pa3JI0KEHHUS
Ha MHOKUTEJIU, 3aMEHbI IEPEMEHHOM ) ITPU PELICHUU
TPUTOHOMETPUUECKUX YPaBHEHUI. Y MEHUE OTMEYaTh Ha Kpyre
pEILICHU IPOCTENIINX TPUTOHOMETPUYECKMX HEPABEHCTB.
O3HaKOMJIEHHE C TIOHSATHEM O0PAaTHBIX TPUTOHOMETPHUYECKUX
bynkumid. U3yuenue onpeneneHnii apkcuHyca, apkKOCHHYca,
apKTaHTeHca Yuciia, OopMyIHpOBaHUE UX, U300pakeHHE Ha
€AMHUYHOU OKPYKHOCTH, IPUMEHEHHE NTPU PELICHUH
ypaBHeHHH. O3HaKOMJIEHHE C IOHATUEM HENPEPBIBHON
nepuon4eckoi pyHKImu, GopMyIMpOBAHNE CBONCTB CHHYCA U
KOCHHYCa, TOCTpOeHHE UX TpaduKkoB. O3HAKOMIICHHE C
MOHSATUEM FapMOHUYECKHUX KoJeOaHuil U mpuMepaMu
rapMOHUYECKHX KOJIeOaHMI /ISl ONMCaHMs MIPOIIECCOB B (PHU3HKe
U Ipyrux o0sacTsx 3HaHua. O3HaKOMIIEHHE C TIOHATHEM
pa3phIBHON MEPHOINUECKON (DYHKIHH,

(bopMyIMpoBaHUE CBOMCTB TAHT€HCA U KOTAHT'€HCA, IOCTPOEHHE
ux rpa¢pukoB. [IpuMeneHne cBOMCTB GYHKINHN JIs1 CpaBHEHUS
3HAYeHUH TPUTOHOMETPUUECKUX (DYyHKIMIA, pereHus
TPUTOHOMETpHUECKUX ypaBHeHUI. [locTpoeHue rpagukon
00paTHBIX TPUTOHOMETPHUECKUX (PYHKIMNA U OnpeiesieHUe 1o
rpaduKaM uX CBOHCTB. BrinmonHeHue npeodbpazoBanus rpaduKoB

MHororpaHHuKu

Onucanue U XapaKTEpUCTHKA Pa3INYHbIX BUIOB
MHOT'OTPaHHUKOB, IIEPEUYHCICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOIPaHHUKOB U BBIIIOJHEHHUE TIOCTPOCHHUS Ha
N300paKEHUSIX U MOJEISIX MHOTOT PAaHHUKOB.

Brruncnenue TMHENHBIX 2JIEMEHTOB U YTJIOB B
MIPOCTPAHCTBEHHBIX KOHQUTYpALHsIX, apTyMEHTUPOBAHNUE CBOUX
CyKIeHuH. XapaKTepuCcTUKa U U300pakeHUe CeUCHHUs,
pa3eepmKu MHO202PAHHUKOG, BBIYNCIICHUE TUIOIANEH
nosepxHoctel. [locTpoenue mpocTeimx ceyeHuit Kyoa,
npu3Msl, nupaMusl. [IpuMmenenne GakToB U cBeIeHUN U3
w1aHUMeTpuH. O3HaKOMIIEHUE C BUIAMU CUMMETPUI B
IIPOCTpaHCTBE, (OPMYJINPOBAHUE ONPEACIEHUIN 1 CBONCTB.
XapakTepuCcTUKa CHMMETPHUH TEJ BPallEHUs] © MHOTOTPaHHUKOB.
[IprMmeHeHrne CBOMCTB CUMMETPUH MPH PEILICHUH 3a/1a4.
Hcnonrs3oBanue npuoOpPETEHHBIX 3HAHUMN JJISI UCCIICIOBAHUS U
MOJICJIUPOBAHUS HECIIOKHBIX 3aa4.

N300pakeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJIHEHUE
PHUCYHKOB I10 YCJIOBHSIM 3aJ1a4

VYTl onpoc,
caMmocCTosATeNbHas padboTa,
KOHTpOJIbHAst paboTa Ne6
9K3aMeH

[TocnenoBarensHOCTH

O3HaKOMJIEHHE C MTOHATHEM YUCIIOBOM 11OCIIEJ0BATEIbHOCTH,
crocobamu ee 3aJaHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHUE C MTOHATHEM IIpeieNia MOCIe10BAaTEIbHOCTH.
O3HaKOMJICHHE C BHIYUCICHUEM CYMMbI OECKOHEUHOTO
YHCIIOBOTO Psifia Ha MIPUMEPE BBIUUCIICHHUSI CyMMBI O€CKOHEUHO
yObIBalOIIEH TeoMeTpudecKoii mporpeccuu. Pemenue 3a1a4d Ha

YcTHbIi onpoc,
camocTosiTeNbHas padoTa,
KOHTpOJIbHast pabota No7
9K3aMEH
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npuMeHeHHue (GopMyJibl CYMMBbI OECKOHEUHO yOBIBaOIICH
reOMETPUUYECKOM ITporpeccun

IIpousBogHas

O3HaKOMJIEHHE C TIOHSATHEM MTPOU3BOIHOM.

N3yuenne u GopMyIMpOBaHUE €€ MEXaHUUECKOTO U
reOMETPUYECKOT0 CMbICIIA, U3yUYEHHUE aJIrOPUTMA BBIYHCICHHS
IIPOM3BOJIHON Ha NIPUMEPE BBIUYMCIIEHUS] MTHOBEHHON CKOPOCTH U
yriaoBoro kodg¢uirenrta kacarenbHoil. CocraBieHue
ypaBHEHHUS KacaTeJIbHOU B 00IIeM BUE. Y CBOCHUE TIPABHUIT
TG depeHIpOBaHUs, TAOIUIBI IPOU3BOIHBIX SJI€MEHTAPHBIX
byHKIMA, TpuMeHenue s auddepeHnupoBaHus GyHKIIHM,
COCTaBJICHUS YPaBHEHUS KacaTelbHOHU. M3yduenue teopeM o
CBSI3M CBOMCTB ()YHKLIMU U IIPOU3BOIHOM, (POPMYIHPOBKA HX.
[TpoBeneHne ¢ MOMOIIBIO TPOU3BOIHON UCCIIETOBAHUS
byHKIMH, 3a1aHHON PopMyIIoi. Y CTaHOBJICHHE CBSI3M CBOMCTB
(GYHKIMU ¥ TPOU3BOIHOM 10 uX rpadukam. [Ipumenenue
IPOM3BOJIHOM JJIsl PELICHNUS 3a/1a4 Ha HAXOXKIEHUE
HanOOJIBIIEr0, HANMEHBINIETO 3HAUCHHS ¥ Ha HAXOXKJCHHE
HKCTpEMyMa.

YerHsI onpoc,
caMmocTosTeNbHas padboTa,
naboparopras padorta Ne7,8
KOHTpoJIbHast paboTa Ne8
9K3aMeH

Wurerpan

O3HakoOMJICHUE C TIOHSITHEM MHTETpaja v mepBooOpa3HOM.
W3ydenue npaBuiia BEIYUCICHHS IEPBOOOPA3HOIN U TEOPEMBI
HrroTona - Jleitonuma. Pemenne 3a1a4 Ha CBI3b epBo0oOpa3HOM
U ee MPOU3BOIHOM, BEIYHCIICHUE TIEPBOOOPA3HOM IS JaHHOU
¢yukun. Pemenne 3a1a4 Ha NpUMEHEHUE UHTEerpasia st
BBIUKCIICHHS PU3NUYECKUX BEITUYMH U IO e

YcTHBI onpoc,
camocTosiTelbHas padoTa,
nabopaTtopHas pabora Ne9
KOHTpOJIbHAst paboTa Ne9
9K3aMEeH

Tena BpameHus

O3HakoMJIEHHE C BUJIaMU TeJl BpalleHusi, pOopMyIUpOBaHUE HX
OIpeIesIeHU! U CBOUCTB. POPMYIIMPOBAHKUE TEOPEM O CEYEHUU
11apa IIOCKOCTBIO M MJIOCKOCTH, KacaTelbHOMU K cdepe.
XapakTepucTuKa U U300pakeHue Tel BpallleHHs, UX Pa3BEPTKH,
ceueHus. Pemenne 3a1a4 Ha MOCTPOEHUE CEUECHUI, BEIYMCIICHHE
JUIMH, PACCTOSIHUM, YTIJI0B, IUiomaaei. [Iposenenue
JIOKa3aTeNbHBIX PACCYKACHHUN ITPU PELICHNN 3a1a4.
IIpuMeHeHne CBOWCTB CUMMETPUHM IIPU PELLICHUHM 3a1a4 Ha Teja
BpalleHHs, KoMOnHamuo ten. M300pakeHne 0CHOBHBIX KPYIJIBIX
TEJl ¥ BBIIIOJIHEHUE PUCYHKA 110 YCIOBHIO 33/1a4u

YeTHBI onpoc,
camocTosiTelbHas padoTa,
KOHTpoJbHas pabota Nel0
9K3aMeH

OOBEMEI Tl

O3HaKOMJIEHHE C ITOHATHUSIMH IUIOIIAAH U 00beMa, aKCHOMaMU
U cBoMicTBaMu. Pemenue 3aga4 Ha BEIUKCIICHUE III0IIAACH
IUIOCKUX (UTYP C IPUMEHEHHEM COOTBETCTBYIOIIUX (popMy 1
(dakToB U3 TUIaHUMETpUH. M3yueHne TeopeM O BEIYUCICHUN
00BEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHUE 33/1a4 Ha
npuMeHeHue (GopMyI1 BeluuciaeHus: o0bemMoB. M3yuenue popmyn
JUIS1 BBIYMCIICHUS TUTOMIAIE MOBEPXHOCTEH MHOTOTPAaHHUKOB U
Ten BpamieHus. O3HaKOMJICHHE C METOJIOM BBIYUCIICHUS
TUIONIAIA TOBEpXHOCTHU cdepbl. Pemenue 3a1au Ha BBIYMCICHUE
TJTOMIAACH IMTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

YeTHsI onpoc,
camMocCTosATeNIbHas paboTa,
KOHTpoJibHas paboTa Nell
9K3aMEH
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