HoxywexT oA FPREPEPETHI AV 1 BLICILIETO OBPA3OBAHMS POCCUIICKOU ®EJEPAITUN

NHQOPMALMARBAREABSHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUPEX/JEHUE BbICIIETO OBPA3OBAHMS

OO: Crenargeieset YE'ePA T b HbI#T MccalemOBATENbCKUE AACepHBIH yHUBepcuTeT « MUD U »
[omxHoctb: Pykosoautens HTU HUAY MU o o
[lara noancanns; 26.02.2026 15:19:34 LOBOYPAILCKHH TEXHOIOTUHECKUH HHCTHTYT—

YHUKaNbHbi npo%'ﬂﬁﬁ% $hEASPaTBHOrO TOCYIAPCTBEHHOTO ABTOHOMHOTO 00Pa30BaTEIbHOI0 YIPEKICHHS BHICIICIO 00pa30BAHHs

8C65¢591e26b2d8e460927740cF75262 Zg—g%ﬁanb BIil HccaenoBaTenbeKuil sinepHblii yaHuBepcuter « MUD»
(HTHU HUSAY MUDN)

Komnemr:x HTU

L[I/IKJIOBaH MCTOANYICCKAA KOMUCCHUA CCTCCTBCHHOHAYYHBIX U
COMMAJIBHO-T'YMAaHUTAPHBIX JUCHUIIJINH

OAOBPEHO
VYuensim Coetom HTU HUAY MUOU
ITIpoTokon Ne 1 ot 31 mapra 2022 r.

PABOYASA TIPOI'PAMMA
YUYEBHOI'O ITPEIMETA
YI1.04.Y MATEMATHUKA

g ctyaeHtoB kosuiemxa HTU HUAY MUOU,

oOyyJaromuxcs Mo NporpamMmme cpeaHero npohecCHoHAIBLHOTO 00pa30BaHUs

crennaibHOCTh 08.02.01
«CTpOoUTENBCTBO U IKCIUTYaTallUsl 3IAHUN U COOPYKEHUI»
ouHas popma oOydeHHs

Ha 0aze OCHOBHOTO 00111er0 00pa3oBaHus

KBaJIU(UKAITHS

TCXHUK



COJIEPKAHUE

1 OBbIIAA XAPAKTEPUCTHUKA YUYEBHOI'O ITIPEJIMETA

CMATEMATIIKAD oot e e e eee e e e e

1.1 Mecto npeaMeTa B CTPYKType OCHOBHOM 00pa3oBaTeIbHOM

100010) o1 115 O 1 (0 USSR
1.2 Ienu u muaHUpyeMble pe3yIbTaThl OCBOCHUS TIPEIAMETA: .....veeveerereerennse

1.2.1 L1eab YUCOHOTO MPEIIMET . ....cccuvreeererreeeereeenrreeessreeessreeesssseeesssseesssneens

1.2.2 Tlnanupyemsble pe3yabTaThl OCBOCHUS Y4€OHOTO MpeaMeTa B

cootBeTcTBUH ¢ PI'OC CIIO n Ha ocHOBE DI'OC COO ....covveeeeeeeeeeee

2 CTPYKTYPA U COAEP)KAHUE YUEGHOI'O I[IPEJIMETA

(MATEMATIHIKAD ettt
2.1 O6bem yueObHOro npeamMeTa U BUAbl YICOHOH PAOOTHI ....ccevveereveerveennenenns

2.2 TemMaTu4eCcKuil IJIAH U COACPIKAHUE TTPEIAMETA ...vvvveeeeeerreeeeaierreeeeennneeeens

3 YCJIOBUA PEAJIM3ALIAU [TIPOI' PAMMBI YYHEBHOTI'O ITPEAMETA

CMATEMATIHIKAD .ottt taaaassaaaasassssasassssssssnsssnnens

3.1 TpebGoBaHus K MUHUMAJIbHOMY MaTE€PHUAIbHO-TEXHUYECKOMY

OOCCIICUCHHIEO .....cccuvvreeeeeenerreeeeeeeisreeeeaaasseeeeaanssseeeeaassseseeeasssssseesanssssseesanssseseesans
3.2 UudopmarimoHHoe 00eCeUeHUE PEATH3AIIUH IIPOTPAMMEBI ...........oeeeennnen..
3.2.1 OCHOBHBIC TTCUATHBIC MBIAHU ....vvvveeeeeeeeeeeinrrrreereeeeeeeeeeeisssrreeeeeeeeenannns
3.2.2 JIONOTHUTECIBHBIC UCTOUHHKH ....vvvvvreeeeeeeeeeiurrrreereeeeeeeeeeeinsssseeeeeeeeesnnnns

3.2.3 VIHTEPHET-PECYPCBLc.uivvieeeeeiiiieeeeeiitreeeessnrreeesannnreesssssnsseeessssnnseeesssnnnes

4 KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUA YYEBHOI'O

[TIPEAMETA «(MATEMATHUKA oottt

..... 3
..... 3



10BIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
«MATEMATUKA»

1.1 MecTo npeaMeTa B CTPYKTYpe OCHOBHOM 00pa3oBaTe/ibHOM
nporpammsl CIIO:

OO0meoOpa3oBaTeNbHBIA ~ y4eOHBIH TIpenMeT «MareMmaTtukay  SIBISICTCS
00si3aTeIbHONM  4YacThi0  00IIe00pa30BaTEeIbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammel B cootBeTcTBUH ¢ PI'OC CIIO no cneumanmsHoctd 08.02.01
«CTpOUTENBCTBO M DKCIUTyaTamus 3JaHWN W COOPYXKEHUU» B O4YHOM (opme
oOydeHus Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUSI MU OTHOCUTCS K y4E€OHBIM
npeaMeTam o011eo0pa3oBaTEIbHOM MOATOTOBKH.

1.2 Ieau ¥ mu1aHupyeMble pe3yabTaTbl 0CBOCHHMS NpeAMeTa:
1.2.1 Heap yyeOHOro nmpeamera

Conepxanue mnporpamMmbl  00I111€e00pa30BaTEILHOTO y4eOHOro TMpeameTa
«MaremaTrka» HampaBIICHO Ha JOCTM)KCHHE pE3yJbTAaTOB €ro HU3YYCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasieaHocti ®I'OC CIIO.

Conepxxanue mnporpaMmbl «MaTemMaTuKa» HaNpaBlIeHO Ha JOCTHXKEHHUE
CHEAYIOIINX LIENEH:

e o0ecrieueHre  Cc(OPMHUPOBAHHOCTH  NPEACTABICHHMM O  COIMAIBHBIX,

KyJbTYPHBIX U UCTOPUYECKUX (haKTOpax CTAHOBJICHUS MATEMAaTUKH;

e o0ecrneueHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUUECKOTO M

MaTeMaTH4eCKOTO MBITIICHHUS,

e oOecnieueHre cHOPMUPOBAHHOCTH YMEHHUM MIPUMEHSTH TOJYYCHHbIC 3HAHUS

IIPY pEIICHUH Pa3INYHBIX 3a/1a4;

e o0ecrneueHre cPOPMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK 4acTH
oOIIeYeIOBeUeCKO  KyJbTYphl,  YHUBEpPCAJIbHOM  sI3BIKE  HAYKH,

MO3BOJISIOIIEM OMUCHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SBIICHUS.

1.2.2 Ilnanupyembie pe3yJibTATHI OCBOCHUSA Y4eOHOI0 NMpeAMeTa B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue y4deOHBIM TmipeaMer «MaTematuka» UMeeT IIpu
GbopMUPOBAHUU U PA3BUTUU OOITUX U MPOPECCHOHATBLHBIX KOMITETCHIIHIA:



IInanupyemsie pe3yjbTaTbl 00y4eHHS

Oo6mme
KOMIIeTeHIINH O6urme JucuumInHaApHbIe
OK 03. YMeTh: OonpeiesaTh aKTyaJbHOCTh HOPMAaTUBHO- | - YMETh OIIEPUPOBATh MOHIATHAMU: PAllMOHAIIbHBIC, HpPAIlMOHAIBHBIC,
[TnanupoBaTh 1 MIPaBOBOM JTOKYMEHTAIIMH B MPO()ECCHOHATBLHON  |TTOKa3aTelIbHbIC, CTENICHHBIE, JTOTapu(MHUIECKUE, TPUTOHOMETPHUUYECKUE
peaNn30BbIBATh IeITEIIbHOCTH, YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
COOCTBEHHOE - IPUMEHSATH COBPEMEHHYIO HAYUHYIO - YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEYeHHE MHOTOTPaHHUKA,
npodeccuoHanpHoe |(IPO(hEeCCHOHATBHYIO TEPMUHOJIOTHIO; Ky0, mapajuienenumnen, npusma, nupamuaa, Gurypa u moBepxHoOCTh

Y JIMYHOCTHOE
pas3BuTue

- ONIPE/ICIIATh U BHICTPAUBATh TPACKTOPUH
MPOQECCHOHAIBHOTO PA3BUTHS U
camMo00pa3oBaHusI.

3HaHMe: co/iep)KaHUEe aKTyallbHOM HOPMAaTUBHO-
MIPaBOBOI TOKYMEHTALIUH;

- COBPEMEHHOI HayYHOU U MPodeCcCHOHATBHON
TEPMUHOJIOTUY;

- BO3MOXHBIE TPAEKTOPUU MPO(HeCcCHOHATEHOTO
Pa3BUTHUS U CaAMOOOpPa30BaHUS.

['0TOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIPEIETIECHHUIO;
-OBJIaJICHNE HABBIKAMH Y4eOHO-
HCCIIEIOBATENIBCKOM, POEKTHON U COLMAJIbHOU
JIeATEIbHOCTH;

BpaIeHUS, IIIIIMHADP, KOHYC, map, cdepa, ceueHus: Gurypsl BpalieHus,
IUIOCKOCTB, Kacaromasicst cepsl, NUINHAPA, KOHYCAa, IUIONIA (b IIOBEPXHOCTH
MUPaMM/JIbl, IPU3MBL, KOHYCA, IMJINHAPA, IUI0IAa s chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO MapajuIeenuIie/ia, TMPaMHIbI, TIPU3MBIL, IIFITHHPA,
KOHYcCa, [I1apa; yMEeHHe N300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAIIIEHHs, UX CEYCHUS OT PYKH, C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMETh PACIO3HABATH CUMMETPHUIO B IPOCTPAHCTBE;
YMEThb pPaclo3HaBaTh MPAaBUIIbHbIE MHOTOI'PAaHHHKH;

- YMETh OIIEPUPOBATH MOHATHAMU: TPSIMOYTOJIbHASI CHCTEMa KOOPAWHAT,
KOOPJAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATSIPHOE
MIPOM3BEACHUE, YTOJl MEKAY BEKTOPAMHU, CyMMa BEKTOPOB, ITPOU3BEICHHE
BEKTOpa Ha YHCII0; HAXOIUTH C TIOMOIIBIO H3YyYCHHBIX (POPMYIT KOOPAUHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE MEXTY ABYMS TOUKAMH




2 CTPYKTYPA U COAEPXKXAHUE YYEBHOI'O IIPEIMETA
«MATEMATUKA»

2.1 O0bem yueOHOro mpeaMerTa U BUAbI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax

O0Bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 234

B TOM YHCIIE:

- TEOPETHUYECKOE 00yUeHHE 148

- IPAKTUYECKUE 3aHATHUS 66
Camocmosmenvras paboma (n0020mosKka K 9K3ameHy) 12
Koncynsmayuu nepeo sxzamernom 4
DK3aMeH 4




2.2 TemaTu4ecKMil IUVIAH U COEPKAHMeE MPeaMeTa

HaunmeHnoBaHue pa3iejioB Cozlep)lcalme y‘leﬁHOFO MartrepuaJja (OCHOBﬂoe H Hp0q)eCCI/IOHaJIbHO-OpHeHTHpOBaHHOC), ﬂaﬁopaTopHMe H Oo0bem (I)opanyeMble
U TEM NpaKTUY€CKUuE 3aHATHS, le/IKJIaHHOﬁ MOayJb (le/l HaJIH‘II/[H) qacoB KOMIICTCHIIMN
Ocnosnoe cooeprcanue
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Conepsxanue y4eGHOro MaTepuasia 4
Henb n 3anaun Llenb 1 3a1au MAaTEMATHKHU TP OCBOCHUH CIICIHAILHOCTH. ba30Bble 3HAHUS M YMEHUS 110
MaTEMaTUuKu IIpU MaTeMaTHKE B MPO(ECCHOHAIBLHOM U B IIOBCEIHEBHOM JeATEIbHOCTH. J{eficTBHS Hal
OCBOCHHH HOJIOKHUTEIBHBIMU U OTPULATEIIHBIMU YHCIIAMH, C OOBIKHOBEHHBIMH U JIECATHYHBIMH 2
CHICIHATILHOCTH. npobsimu. JleiicTBusI co cTeneHsIMu, GOPMYIIbI COKpPAIICHHOTO YMHOKeH!sI. KoMIiekcHbie
Uncna v BBIYUCTCHUA | yycna.
IIpakTH4yeckue 3aHATHS:
Apudmerndeckue neicTBHs Haa yrcaamu. J{edCTBHs co cTeneHsIMHU, POPMYIIBI )
COKPAIIEHHOTO YMHOXEHHUsI. J[efCTBHS ¢ KOMIUICKCHBIMH YHCIAMHU.
Tema 1.2 Coaep:kanue y4eGHOro MaTepuaia 4
IIponenTHbIE [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BbluKciaeHUs. JInHelHble, KBapaTHbIE, APOOHO- OK 03
BBIMHCIICHAA. JMHEIHbIe ypaBHEHHS U HEPABEHCTBA. AJITOPUTM PEUICHUS] HEPAaBEHCTB METOIOM 2
YpaBHeHUs U MHTEPBAJIOB.
HepaBeHCTBA. Meron
IpakTHYecKue 3aHATHS:
WUHTEPBAJIOB - ~ -
Pemienue TMHEHHBIX, KBAIPATHBIX, APOOHO-TMHEHHBIX YPABHCHUH U HEPABEHCTB 2
Tewma 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 MOOYIs)
TponenTHbIe TpakTHYecKue 3aHsITHS:
BBIYHCIICHUS B
PO eCCHOHATBHBIX [TpocTbie u crokHbIe MPOLEHTHI. [IpolieHTHBIE BEIYMCIIEHUS B TPO(ECCHOHANBHBIX 331a4ax 2
3aj1a4ax
Tema 1.4 Conep:xanue y4eGHOro MaTepuasia 6
Pemenne 3aja4. Berurcienust u mpeodpa3oBaHus alreOpanueckux BopakeHuid. [IprOimxeHHbIe 5

BxonHO# KOHTPOJIB

BeIuKCIcHHA. KoMITIeKCHBIC ynca. ypaBHeHI/IH " HCPABCHCTBA. FCOMCTpI/IH Ha INJIOCKOCTHU




HaunmenoBanmue pasaesoB | Coxep:kanue yuedHOro Matepuaja (0CHOBHOe H NMPodeccHOHATBLHO-OPHEHTHPOBAHHOE), JJadopaTopHble 1 | O0bem ®opmupyemMbie
U TeM NpaKkTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acoB KOMITETCeHUIM U
IIpakTHYeckue 3aHATHA:
Haxoxnenue npuOimkeHHBIX 3HaUeHU BenunH. Haxoxknenue morpenrHocteit
BBIYUCIICHHUH (a0COMIOTHON M OTHOCUTENBHOM ). J{eHCTBHS ¢ KOMITJICKCHBIMHU YHCIIAMH. 4
Pewienne ypaBHEeHUI U HEPABEHCTB.
KonrpoabHnas paéora 2
Pa3nes 2 Ilpsimble M JIOCKOCTH B POcTPaHcTBe. KoopAMHATHI M BEeKTOPBI B IPOCTPAHCTBE 36
Tema 2.1. OcHoBHble | Coaep:kaHue y4eOHOr0 MaTepuaJia 4
IIOHATHUSA [Tpenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, IPsIMast, JIOCKOCTh, IPOCTPAHCTBO).
CTEPEOMETPHMN. OcHoBHblIe akcuoMbl crepeomeTpui. [lepecekaromiuecs, napajiebHble U CKPEIIUBAIOIINECS 2
Pacnonoxxenue npsMbIe. YTOJ MEXAY MPSMBIMU B IpocTpaHcTBe. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI
HpSAMBIX U IIpakTH4eckue 3aHATHA:
IIOCKOCTEH Pemenne 3aga4 Ha B3aMMHOE pacCITOJI0KEHUE MIPSAMBIX B IIPOCTPAHCTRE. 2
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 4
[TapamiensHOCTD [TapannensHble npsiMas v miockoctb. Onpenenenue. Ipusnak. CpoiicTaa. )
HPSIMBIX, IPSMOHN U [TapannensHble miockoctu. Onpenenenue. [Ipusznak. CpolicTBa.
IUIOCKOCTH, IIpakTHYeckne 3aHATHSA: OK 03
TTOCKOCTEH Pemenue 3a1a4 Ha apajyIeIbHOCTD NPSAMBIX U INIOCKOCTEH. 2
Tema 2.3. Copepxanue yueOHOro Mmarepuasa 6
Iepnenaukynapuocts | [lepnennukynspaeie npsimele. [lapannensHabie npsMble, TEPHISHIUKYISPHBIE K MIIOCKOCTH.
HPSMBIX, IPSMOHN U IIpu3Hak nepneHAUKYJIIPHOCTH IPSIMOU U INTIOCKOCTH 4
IIJIOCKOCTH, Tetpasap u ero anementsl. [lapannenenunes u ero aneMeHTsl. CBolicTBa
IJIOCKOCTEN IIPOTHUBOIIOJIOKHBIX TPAaHEN U IHArOHAJIEN MmapasuieenuIea.
IIpakTH4eckHe 3aHATHA:
Pewrenne 3a1a4 Ha OCTPOEHUE OCHOBHBIX CEYEHUM B TETPAdIPE U MApaJUICIICIUIIEIE. 2
Tema 2.4. Copepxanue yueOHOro Marepuana 4
[leprieHuKyIsIp 1 Ilepnenaukynsp 1 HakJIOHHasA. TeopeMa O Tpex NEPIEHAUKYIIApax. YToJI MeKAY NPAMOU U 2

HakJoHHas. Teopema
0 Tpex

IUIOCKOCTBIO. YTOJI MEXYy INIOCKOCTSAMH. lIeprieHquKyIspHbIe IUIOCKOCTH.
PaccrosiHns B mpocTpaHcTBe




HaunmenoBanmue pasaesoB | Coxep:kanue yuedHOro Matepuaja (0CHOBHOe H NMPodeccHOHATBLHO-OPHEHTHPOBAHHOE), JJadopaTopHble 1 | O0bem dDopmupyemble
U TeM NpaKkTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acoB KOMITETCeHUIM U
HEPIEHIUKYIIpax IIpakTHYecKkue 3aHATHSA:
Penienue 3a1a4 Ha BEIYMCIICHUE YIJIOB U PACCTOSIHUN MEXKY MIPSIMBIMU U IUIOCKOCTSIMH. 2
Tema 2.5. Cozep:xkanue y4eGHOIro MaTepuaia 6
KoopuHaTs! 1 JlexapToBBbI KOOPAMHATEI B IPOCTpaHcTBe. BekTopsl B ipocTpancTBe. CloKeHUe U 4
BEKTOpEIL B BBIYMTAHHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uuciio. CKaasgpHOe IIPOU3BEIEHUE BEKTOPOB.
TPOCTPAHCTBE IIpakTnyeckne 3aHATHSA:
JlexapToBbI KOOPAMHATEI B IPOCTPAHCTBE. J[€HCTBUSA HAJl BEKTOPaMU B IIPOCTPAHCTBE. 2
IIpocreiimne 3a1aun B KOOpAUHATAX.
Tema 2.6. llpsambie u | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 MOOYs)
IJIOCKOCTH B IpakTHYecKHe 3aHsATHS: 6
IIPAKTHICCKUX B3anMHOe pacnoniokeHue npsiMbIX B IpocTpaHcTBe. [lapamiensHOCTh IPSIMON U INTIOCKOCTH,
3ajatax [apajuIeIbHOCTD MJIOCKOCTEH, EPIEHAUKYISIPHOCTD IJIOCKOCTEN. Paconoxenue npsMeix 1
IUIOCKOCTEH B OKpYXKaIoLIeM MUpe (IPUPOJE, apXUTEKType, TEXHUKE). Perienne npakTuko-
OpPUEHTUPOBAHHBIX 3a7a4
Tema 2.7 Pemenue Coneprxanue yueOHOro MaTepuaa 4
3anad. [Ipsameie u IIpakTHyeckne 3aHATHA:
IJIOCKOCTH, Pacrnionoxxenne npsiMbIX U MJI0CKOCTEN B MpocTpaHCcTBe. [lepneHauKyIsIpHOCTb U 4
KOOpJIMHATBI U NapauIeIbHOCTD MPSMBIX U MJI0cKocTel. BekTopsl B mpoctpaHcTBe. Cllo)KeHNE U BEIYUTaHHE
BEKTOPHI B BEKTOPOB. Y MHOKEHHUE BeKTopa Ha yucyo. KoopanHaTtel BekTOpa
HPOCTPaHCTBE Kourpoabnas padora 2
Pa3nesn 3. Crenenn u kopuu. CteneHHas, nokazarejJbHas M Jjorapupmuyeckass pyHKumnu 44
Tema 3.1 Crenennas | ConepskaHue yueOHOro MatepuaJia 4
(yukuus, ee TTonsITHE KOPHS N-0f CTEMeHH n3 AeicTBUTENbHOTO uncia. PyHkrum y = VX uxX cBoiicTBa )
CBOMCTBA. u rpaduxu. CBoiicTBa KOpHS N-Oi CTENEHHU. OK 03
IIpeobpazoBanmue IIpakTHYeckne 3aHATHSA:
BBIpaXXEHUH ¢
KOPHAMH N-01 Toctpoenue rpaduxos Gynximit y = V/x. [IpeobpasoBanye HPPaIMOHATBLHBIX BHIPAKEHHIA 2

CTCIICHHU




HaumenoBanue pazgenoB | Coaep:xxanue y4eGHOro MaTepuaa (0CHOBHOe U MPogecCHOHATHHO-OPHMEHTHPOBAHHOE), 1a0opaTopHble 1 | O0beM ®opmupyemble
U TeM NpaKkTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acos KOMIIeTeHIUH

Tema 3.2 CBolicTBa Copaepxxanue yueOHOro MaTepuasa 4
CTEIICHHU C [ToHsATHE CcTENeHU ¢ pallMOHAIBHBIM NOKa3aresneM. CTeneHHble PYHKIUH, UX CBOMCTBA U )
palnoHaIbHBIM U rpaduku
JEHUCTBUTEIBbHBIM IIpakTHYecKkue 3aHATHS:
HoKa3aTrc/sIMu IIpeoOpa3oBaHue UPPALUOHAIBHBIX BBIPAKEHUH 2
Tema 3.3 Pemenue | Conep:kanue yueOHOro matepuasia 4
UPPaLMOHATIBHBIX PaBHOCHIBHOCTD MPPALIMOHATIBHBIX YPaBHEHUNA. MeTO bl UX peLIeHUs 2
YPaBHEHHUN IIpakTHyeckue 3aHATHA:

MeToapl ux pelieHns HppaluOHAIBHBIX yYpaBHEHUI 2
Tema 3.4 Copaepxxanue yuyeOHOIro MaTepuasa 8
[TokazarenbHas CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeaeneHue noka3areabHoMl
byHKIHS, ee (GyHKIMM U €€ CBOMCTBA. 3HAKOMCTBO C TPUMEHEHUEM TTOKa3aTebHOU PyHKIuu. Perenue 4
CBOIICTBA. HOKa3aTeIbHbIX HEPABEHCTB
IToka3arenbHble IIpakTHYecKkue 3aHATHS:
YPaBHCHUA 1 Pemenue nmokasaTesbHbIX YPaBHEHU METOIOM YPaBHUBAHUS [T0KA3aTEJIEH, METOAOM
HEpaBEHCTBA BBEJICHUS] HOBOM IIEpEMEHHOM, QyHKIIMOHATBbHO-TpapuueckuM MeToioM. Perienue 4

MOKa3aTeIbHbIX HEPABEHCTB
Tewma 3.5 Jlorapudm Conep:xxanue yueOHOro MaTepuaJia 4
ymcia. CBoiicTBa Jlorapudm umncna. Coiicta gorapudmon. Oneparnus JorapupmMUpOBaAHUS. 2
norapupmMoB IpakTHYecKne 3aHATHS:

Boruncnenue norapupmMoB BbIpakeHUH. 2
Tema 3.6 Copaepxxanue yyeOHOIro MaTepuasa 8
Jlorapudpmuueckas Jlorapudmuueckas hyHKus u ee cBorictBa. [loHaTHE TOTapuMUUECKOTO YpaBHEHUS.
byHKIM, ee Onepanust moTeHupoBaHus. Tpu OCHOBHBIX METO/Ia pEeIIeHHs JIorapu(pMUIECKUX 4
CBOIICTBa. ypaBHEHMI: (PYHKIIMOHATILHO-TpapUUECKUil, METO ] MOTEHIIUPOBAHMS, METO/T BBEACHUS
Jlorapugmuueckue HOBOMH nepeMeHHoM. Jlorapupmuueckne HepaBeHCTBA.
ypaBHCHHA, IIpakTHYeckune 3aHATHSA:
HEPAaBEHCTBA =

Pemenue norapudmuueckux ypaBHEHUN U HEPABEHCTB. 4




HaunmenoBanmue pasaesoB | Coxep:kanue yuedHOro Matepuaja (0CHOBHOe H NMPodeccHOHATBLHO-OPHEHTHPOBAHHOE), JJadopaTopHble 1 | O0bem dDopmupyemble
U TeM NpaKkTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acos KOMIIeTeHIUH
Tema 3.7 Jlorapudmsl | Ilpogheccuonanvro-opuenmuposannoe cooepiicanue (cooeprcanue RPUKIAOHO20 MOOYs)
B IIpupoze U TexHUKe | [IpakTHYecKoe 3aHATHE
[Tpumenenue norapudma. Jlorapubmudeckas cnupans B npupoze. Ee marematnyeckue 4
CBOMCTBA
Tema 3.8 Pemenue Copaepxxanue yueOHOIro MaTepuasa 4
3ajau. CrerneHHas, CremneHHasi, mokazaTenbHas ¥ JJorapupmMuaeckast QyHKINH. 2
noKasareibHas U IIpakTHYecKkue 3aHATHA:
norapupMuIecKas Perennie cTeneHHBIX, MOKA3aTeIbHBIX UPPAIMOHATBHBIX U JOTapU(PMUUECKUX YpaBHEHHMA
bynxim KonrpoabHas paéora
Pa3nen 4. OcHoBbl TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKUMU 32
Tema 4.1 Conep:kanue y4e0HOro MaTepuasa 4
TpUrOHOMETPUYECKUE | Pgyannas Mepa yria. [IoBOPOT TOUKH BOKPYT Hadala KoopauHat. OIpeecHue CHHYCa,
$yHKIHH KOCHHYCa, TAHT€HCA U KOTAHIe€HCa. 3HAKU CUHYCA, KOCHHYCa, TAHT€HCAa U KOTAHT€HCa 10 )
[IPOU3BOJIBHOTO  YTUI4, | yergepTsiM. 3aBUCHMOCTD MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHTCHCOM OJTHOTO U
qHucia TOTO € yriia
IIpakTHyeckne 3aHATHA:
Brruncnenue 3HaueHu NPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKEHUIN
Tema 4.2 Conep:xaHue y4eGHOro MaTepuasia 4 OK 03
TpuroHoMeTpudeckie | Oguacte OTIpe/ICIICHUs] U MHOXECTBO 3HAYCHUI TPUTOHOMETPUIECKHUX (QyHKIUI. UETHOCTD,
dyHKIHH, HX HEYETHOCTD, IEPUOJUUYHOCTh TPUTOHOMETpHUecKuX GyHKkIuil. CBolicTBa U rpaduku )
CBOHCTBA M IPaQUKH | qyyukimii y = cos X, y = sin X, y = tg X, y = ctg x. CKaThe U pacTsuKeHne rpadukos
TPUTOHOMETPUUYECKUX (PYHKIIUH.
IIpakTH4eckne 3aHATHSA:
[Toctpoenue u npeobpazoBaHue rpaduKOB TPUTOHOMETPUUECKUX (QYHKIIUN
Tema 4.3 OcHoBHble | Cogep:kaHue y4eGHOr0 MaTepuaia
TPUTOHOMETPUHECKUC | Tpypronomerpuueckue ToxaecTsa. ®@opMysibl npuBeaeHus. Popmyisl cioxkenus. Popmyiist
TOXECTBA 2

yaBoeHUs. DOpMyIIbl TOJIOBUHHOTO YIJIA.
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HaumeHoBaHue pazaenoB | Cogep:kanue yueGHOro MaTepuasa (0CHOBHOe U MPodecCHOHATbHO-OPHMEHTHPOBAHHOE), J1aGopaTopHblie H | O0beM dopMupyeMble
U TeM NpaKTHYecKUe 3aHATHUS, MPUKJIATHOH MOIYIb (MIPH HATUYHMH) 4acoB KOMIETeHIHH
IMpakTHyecKue 3aHATHA:
[Ipocreliliine TpUroHOMETPUUYECKUE TOKAECTBA. DOPMYIIBI CIIOKEHHUS, YIBOCHUS. 4
Tema 4.4 Conepsxanue y4eGHOro MaTepuasia 6
[IpeoOpazoBanms —
T — [IpeoOpa3zoBaHusi CyMMbI TPUTOHOMETPUYECKUX (DYHKIMI B IIPOU3BEICHHUE U TPOU3BEICHHUS
B CyMMYy. BbIpaskeHne TpUroHOMETpHUeCKUX (PYHKIMI Yyepe3 TaHTeHC MOJIOBUHHOTO 2
TPUTOHOMETPHUYECKUX
. apryMeHTa.
BBIPKCHUIA.
IIpakTH4yeckue 3aHATHS:
[Ipeobpa3oBanue cyMMbl TPUTOHOMETPUUYECKUX (PYHKLIHUN B IPOU3BEICHUE. 4
[TpeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPUYCCKUX (PYHKIIUN B CYMMY.
Tema 4.5 O6parubie | Cogepskanue y4eOHOro MaTepuaJa
TPUTOHOMCTPHHCCKUC | Ogparhple Tpuronomerpuueckue pyHkiuu. Mx cBoiicTBa U rpauKy.
byHKIIIN
IIpakTHYecKue 3aHATHSA:
OOparHbIe TPUTOHOMETPUYECKHE (DYHKIIMU: apKCHHYC, apKKOCUHYC, apDKTaHTCHC.
Tema 4.6 Conep:kanue y4e0HOro MaTepuasa
Tpuronomerpraeckue YpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
YPaBHCHHA 1 TPUTOHOMETPUYECKUX YPABHEHUM OCHOBHBIX THUIIOB: MPOCTEHIIINE TPUTOHOMETPHUIECKUE
HCPABCHCTBA ypaBHEHWUSI, CBOISIIMECS K KBaJPATHBIM, PEIIacMbIe Pa3I0KeHHEM Ha MHOXKUTEIIH, 2
OJTHOPOJIHBIC YPaBHEHHUSI.
[Ipocreiinme TPUrOHOMETPUYECKIE HEPABEHCTBA
IMpakTHyecKue 3aHATHSA:
Pemrenne mpocTeduX TPUTOHOMETPUYECKUX YPABHEHHM. 5
Pemenne nmpocTenmnx TPUrOHOMETPUYECKUX HEPABEHCTB.
Tema 4.7 Pemienne Copnep:xkaHue y1eGHOro MaTepuaja 2
3ap1a4. OCHOBBI IpakTHYecKue 3aHATHS:
TPUTOHOMETPHH. »
[IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIpOKCHUH. PelieHre TpUroHOMeTpUYeCKIX
Tpuronomerpuieckue 2

YpaBHEHMI U HEPABEHCTB, B TOM YHCJIE C UCIIOJIb30BAaHUEM CBOMCTB (DyHKIIMH

11



Haumenosanue pazgenos | Coaep:xanue yueGHOro MaTepraia (0CHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), TabopaTopHbie H | O0bLeM ®dopmMupyembie
U TeM MpaKTHYECKHE 3AaHATHS, MPUKJIATHONH MOAYJIb (MPH HAJTHYHH) 4acoB KOMIIETEHIINH
GyHKIMH KoutposabHas pagora 2
Pa3gen 5. Hauajia MmaTeMaTH4eCKOIr0 aHAJIHN3A 40
Tema 5.1 Coaep:xanue y4e0HOro MaTepuasia 6
ITocne1oBaTeMIbHOCTH. | CriocoGbl 3a1aHKS M CBOMCTBA YACIIOBBIX I0CIIEA0BATEIBHOCTEH. [T0HATHE 0 npesene
ITonsTne o npenesne nocenoBarebHocTH. CyIIeCTBOBAHHE TPE/Iesia MOHOTOHHOM OrpaHHYCHHOM 5
HOCICIOBATCILHOCTH | rjocienoBarenbHOCTH. CyMMUPOBaHKE IIOCIEN0BATENLHOCTEN. BeCKOHEUHO yOBIBAKOLIAs
reoMeTprYecKast IPOTrPECCHs K e CyMMa.
IpakTHYecKne 3aHsITHS:
YrcoBast OCIEI0BATENbHOCTD, CIIOCOOBI €€ 331aHMUs, BBIYMCIICHUS YWICHOB
0CJIEI0BATEILHOCTH. 4
IMpenen nmocienoBaTensHOCTH. BeCKOHEUHO yObIBaIOIas TEOMETPHIECKAs IPOTPECCHSL.
Tema 5.2 ITonsTue Coaep:xanue y4eGHOro MaTepuaia 4
NPOU3BO/THON. [Mpupamenue aprymenta. [pupamienue GyHkipy. 3anaqu, MIPUBOIAIINE K MOHATHIO
DopMyIbl U NPABUIA | pop3poHOl. OnpeneIeH e IPOU3BOIHON. AJITOPHTM OTHICKAHHS IPOM3BOIHOI. DOpMyIIbl 2 OK 03
M depeHMPOBARUA | nyhdepenmposanus. [Ipasmna udpepeHIIPOBAHHs
IIpakTH4eckne 3aHATHA:
BrlunciieHre npon3BOIHBIX ¢ HCIIOIb30BaHUEM TIPABII U GopMyIT JuddepeHIIMpOBaHUs
Tema 5.3 Ilousitne 0 | Cogepskanue y4e6HOro MaTepuaia
HEMPCPBIBHOCTH [Moustue HenpepbiBHOM QpyHKIMU. CBOMCTBA HEMPEPLIBHON QyHKIMU. CBA3b MEKITY
(ynxm. HENPEPBIBHOCTBIO ¥ AU(PPEPEHIIMPYEMOCTBIO QYHKIMH B TOUKE. 2
KomMmOuHupoBaHHOE 3aHsTHE
Tema 5.4 Conep:xanue y4eGHOro MaTepuasia 2
T'eomerputeckuii u ['eoMeTpruecKuii CMBICI TPOU3BOIHOM (DYHKIIUHM — YTIIOBOM KOA(PPHUIIMEHT KacaTeIbHON K
(usmaeckmit cMbicT rpaduky QyHKINHU B TOUKe. YpaBHEHUE KacaTelbHOM K rpaduKy QyHKIMU. AITOPHTM 5

IIPOU3BOHOU

COCTaBJICHUS YpaBHEHUS KacaTesbHOM K rpaduky pyHkimu y=f(x)

KomMmOuHMpoBaHHOE 3aHsTHE
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HaumenoBanue paszgenos | Coaep:kanue yueOHOro Mmarepuasa (0CHOBHOE M PO ecCHOHATLHO-0PHEHTHPOBAHHOE), TabopaTopubie 1 | O0beM ®opmupyembie
U TeM NPaKTHYECKHE 3aHATHS, IPUKJIATHOIH MOIYJIb (P HAJIMYHH) 4acoB KOMIIeTeHIINH
Tema 5.5 Conep:xanue yueOHOro MaTepuaa 4
MownoronHOCTE Bospacranue u yobiBaHue (QYHKIMH, COOTBETCTBHE BO3pACTaHMsI U YOBIBAaHUS (DYHKIIUU
bynxin. Touxu 3HAKy MPOM3BOAHON. 3a1a4i HA MAKCUMYM U MUHHMYM. AJITOPHTM UCCIIEAOBaHUS QYHKIIHN 2
9KCTpEMyMa Y MIOCTPOCHUS €€ rpaduKa ¢ IOMOIIBIO TIPOU3BOIHON
IIpakTnyeckne 3aHATHSA:
HccnenoBanue (GyHKIMH U TIOCTPOCHUE €€ TpaduKa ¢ OMOIIBI0 TPOU3BOIHON
Tema 5.6 Copepxxanue yueOHOIro MaTepuasa
Vccnenosanue HccnenoBanue GpyHKIMU HA MOHOTOHHOCTD M IIOCTPOEHUE TPapHKOB
ymipuii IpakTHYecKue 3aHATHS:
MOCTPOCHUE TpaduKOB
HUccnenoBanue pyHKIUK HA MOHOTOHHOCTD U IOCTPOCHUE IpaduKoB
Tema 5.7 Conep:xanue yueOHOro MaTepuaia
HaunGonsiee u HaxoxeHre HanOoJIbIIero 1 HAMMEHBIIIEr0 3HaAYCHU I (DYHKIIUH, MOCTpOCHHE rPapHKOB C 5
HaMCHbINCEC UCIIOJIb30BAHUEM alllapaTa MaTeMaTH4eCKOro aHaIn3a
SHAYCHM QYHKIIN IpakTHYecKne 3aHATHS:
HccnenoBanue pyHKIUK U MOCTPOEHKE TPaQUKOB C UCTIOIH30BAHUEM arapara 5
MaTeMaTHIECKOTO aHan3a
Tema 5.8 Haxoxnenue | IIpogheccuonansno-opuenmuposannoe cooepiicanue (Co0epicanue NPUKIaoHo20 Mooyns) 6
OHTHMATBHOTO IpakTuyeckoe 3aHATHE
pe3yibTara ¢ 6
TIOMOIIIHO .
IPOBSBOTHOM B HaxoeHre HanMeHbIIEero ¥ HanOOobIIero 3HAYCHUH ()yHKITHH
MPAKTHYECKHX 3a/1auax
Tema 5.9 Conep:xanue yueOHOro MaTepuaia
IepBoobpasHas O3HaKOMIICHHE C TIOHSATHEM HHTErpayia u nepBoooOpasHoi s GyHkiun y=f(x). Pemenue 2
¢$ynxuun. Ipasuna 3aj1a4d Ha CBS3b MEPBOOOPA3HO U ee MPOon3BOAHOM. Tabnuma hopmMyst U HaX 0K ICHHS
HaxOXICHHA nepBooOpa3HbIx. V3ydeHune npaBuia BEIYUCIICHHSI TEPBOOOPA3HOI
epBOOOPA3HBIX

IIpakTHyeckue 3aHATHA:
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HaumeHoBaHue pazaenoB | Cogep:kanue yueGHOro MaTepuasa (0CHOBHOe U MPodecCHOHATbHO-OPHMEHTHPOBAHHOE), J1aGopaTopHblie H | O0beM dopMupyeMble
U TeM NpaKTHYecKUe 3aHATHUS, MPUKJIATHOH MOIYIb (MIPH HATUYHMH) 4acoB KOMIETeHIHH
Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOTHOMN, BHIYHCIICHUE TIEPBOOOpa3HON 2
JUISL TAaHHOM (DyHKIIUH.
Tema 5.10 Conep:xanue yueOHOro MaTepuaa 4
[Inomans 3aga4n, TPUBOASIINE K TIOHSITHIO ONPE/ICICHHOI0 HHTErPaJia — O BBIYMCIICHUH TUIONIA TH 2
KpUBOJIIMHCHHOH KPUBOJIMHEWHO# Tparneruu. [ToHsTHe onpeieiéHHOro HHTerpaina. ['eoMeTpuIecKuil u
Tpaneuuu. DopMyNa | dysyyecknii cMbICH onpeaeieHHoOro uHTerpaia. dopmyia Hetotona — JleiiGHuna.
Herorona — JleiiOuuma
IIpakTH4yeckue 3aHATHS:
Pemienue 3a1a4 Ha MPUMEHEHHE UHTETPajia /ISl BBIYUCICHUS (PU3MUSCKUX BEIUYHMH 2
iomanen
Tema 5.11 Copepxanue yueOHOro MaTepuasa
Pemmenne 3anaq. ®opmynel u npasuna auddepennuposanus. HecnenoBanue GpyHKIMM ¢ TOMOIIBIO
Iponssonnas 1 npou3BoAHON. Hanbobiliee 1 HauMeHbIlee 3HaYeH st QYHKIIHH.
nepBoodpasHas Brruncienue nepsoodpasHoii. [IpumeHenue nepeoodpasHoil
KIIUH.
byn Kontpoabnas pagora 2
Pa3nes 6. MHOrorpaHHUKH U Tejla BPALCHUS 27
Tema 6.1 [1pusma, Copaepxxanue yuyeOHOro MaTepuasa 4
napajutenenunen, kyo, | [Ipu3ma (HakioHHas1, psiMasi, paBuiibHast) U e€ aneMenTsl. [lapamnenenunen. CBoiicTBa
nMpaMua U ux npsMoyroibHOro napamutenenunena. Kyo. [lupamuna u e€ snementsl. [IpaBuibHas 2
CEUYCHUS nupaMuza. Y ceueHHas mupaMuia
IIpakTHyeckne 3aHATHA: OK 03
Brruucnenue 351eMeHTOB MPOCTPAHCTBEHHBIX (puryp (p€Opa, AuaroHamu, yribl). 2
Tema 6.2 Cozep:xkanue y4eGHOIo MaTepuaia 4
IIpaBunpHBIE =
[Tnomaaps MOBEPXHOCTH MHOTOTpaHHHUKOB. [IpocTeiinine KoMOHHAIME MHOTOTPaHHHUKOB.
MHOTOTPAHHUKH B 2
[IpaBuIBHBIE MHOTOTPAHHUKH
KHU3HU
IIpakTHyeckue 3aHATHA:
Berurciienue mionang moBepxXHOCTH MPOCTPAHCTBEHHBIX (UTYD. 2
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HaunmenoBanmue pasaesoB | Coxep:kanue yuedHOro Matepuaja (0CHOBHOe H NMPodeccHOHATBLHO-OPHEHTHPOBAHHOE), JJadopaTopHble 1 | O0bem dDopmupyemble
U TeM NpaKkTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acoB KOMITETCeHUIM U
Tewma 6.3 Ilpogheccuonanvno-opuenmuposannoe cooepiricanue (cooepricanue NPUKIAOHO20 MOOYs) 4
[Mwmnap, konyc, map | [IpakTuyeckoe 3aHATHE
U X CCYCHHUS [Mwimnap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSAMOr0 KPYroBOro LUIMHIPA,
IpSMOro KpyroBoro konyca. M3zo0paxeHnue Ten BpalieHus Ha miockoctu. [Ipencrasienue
00 yceuénHoM koHyce. CeueHus KoHyca (mapajiieIbHOe OCHOBAHUIO M MPOXO/IAIIEE Yepes 4
BEPIINHY), CeUCHHs IWIMHpA (MapauIeIbHO U NEPIECHANKYIISIPHO OCH), CEUCHUSX IIapa.
Pa3BépTka nmmHApa U KOHyca
Tema 6.4 Conep:kaHue y4eOHOr0 MaTepuasia 4
OG6beMbl M IUIOMAIH | OGheM MPIMOYTONBEHOrO napatenenunesa. Oobem Ky6a. O6bEMbI PSIMOi IIPH3MBI 1 )
TNOBEPXHOCTEH Tell mmHApa. O0beMbl TupamMuIbl 1 KoHyca. O0beM mapa
IIpakTHyeckue 3aHATHA:
Brrancienne 00beMOB MPOCTPAHCTBEHHBIX (UTYD.
Tema 6.5 Ilpogheccuonanvro-opuenmuposannoe cooepricanue (cooepryucanue NPUKIAOHO20 MOOY)
Hpumeper cuvmeTpuid IIpakTHYeckoe 3aHATHE
B npodeccu [ToHsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpalibHasl, OCEBasl, 3epKajIbHas). 6
O06o0011eH1e IpeACTaBICHUH 0 IPaBUIbHBIX MHOTOTPaHHUKAX (TeTpa’Jip, Ky0, OKTasIp,
noJieKka’ip, ukocasip). [Ipumepsl cummeTpuii B mpodeccun
Tema 6.6 Cozepikanue yueGHOro MaTepuaa 3
Pewenne 3anau.
OOBeMBl ¥ IIJIOMIAIU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS 3
MHOrorpaHHUKH U
TeNa BpalIeHust Komb6unupoBaHHOe 3aHsATHE
KoHnTpoJsbHas padora 2
Pa3nes 7. JineMeHThI KOMOMHATOPUKH, TCOPHUH BEPOSTHOCTEH U MAaTeMAaTHYECKO CTATHCTHKH 20
Tema 7.1 Copaepxxanue y4eOHOro MaTepuasa 6
OCHOBHBIE IOHATHUS OcHOBHbIE TOHATHS KOMOMHATOPHUKH. 3a7aud Ha MOACUYET Yncia pa3MelieHui, OK 03
KOMOMHATOPUKHU NepecTaHOBOK, coueTaHuil. Pemenue 3aga4u Ha nepedop BapuanToB. Popmyna OuHOMA 2

Herorona. CoiicTBa OMHOMUHAIBHBIX K03 duienToB. Tpeyroapuuk [Tackans.

IIpakTH4eckue 3aHATHA:
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HaunmenoBanmue pasaesoB | Coxep:kanue yuedHOro Matepuaja (0CHOBHOe H NMPodeccHOHATBLHO-OPHEHTHPOBAHHOE), JJadopaTopHble 1 | O0bem dDopmupyemble
U TeM NpaKkTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acoB KOMITETCeHUIM U
[TpaBuiia komOuHaTopuku. Pemenne komOnHaTOpHBIX 3a1a4. [lepectanoBku. Pasmerienns. 4
Coueranus. bunom Herorona u tpeyronpnuk [lackand. [Ipuknagueie 3apauu.
Tema 7.2 CobbiTHE, Coaep:xxanue yueOHOIro MaTepHaJia 2
BEPOSATHOCTD CoBMecTHBIE U HECOBMECTHBIE cOObITH. OnpeneneHue BeposITHOCTU cOObITU. Teopembl 0
coOpITusA. CIIOKEHHE | BEPOSITHOCTH CYMMBI COOBITHI. Y CIIOBHASI BEPOSITHOCT. 3aBUCHMBIC U HE3aBHCHMBIC
Y YMHO)KEHHE coObITHsL. Teopembl 0 BEPOSITHOCTU IPOU3BEICHUS COOBITUI
BEPOSITHOCTEN Kom0uHMpoBaHHOE 3aHsATHE
Tema 7.3 Ilpogheccuonanvro-opuenmuposannoe cooepricanue (cooepicanue NPUKIAOH020 MOOY) 6
BepositHoCTh B IIpakTHYecKkue 3aHATHS:
IpO(PeCCHOHATBHBIX OTHOCHUTEIBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE
3aza4ax onpenenaeHue BeposTHOCTU. OlieHKa BEPOATHOCTH COOBITHUS
Tema 7.4 luckpetnas | Conep:kaHue yueOHOro MatepuaJia 2
Clly4aiiHas BEIMYMHA, | Buasl cmydaiiHpix BennunH. OnpeieneHne AMCKPETHOM CTydaifHOH BEeINYHNHBI. 3aKOH
3aKOH €e pacrpezeneHus: AMCKPETHOM ciy4yaiiHoii BennuuHbl. Ee 4ncioBbie XapakTepuCTUKU
pacrpeeneHus Komb6unnpoBanHoe 3aHsaTue
Tewma 7.5 3amaun Conep:xanue yueOHOro MaTepuaJia 2
MaTeMaTU4ecKOi [TepBuunas 00paboTKa CTAaTUCTUYECKUX JAaHHBIX. UHCIIOBBIE XapaKTEPUCTUKH (CpeiHEe
CTaTUCTUKH. apudmernyeckoe, MeaHa, pazmax, qucrnepcus). Pabora ¢ Tabaumamu, rpaduxkamu,
JuarpaMmmamu
KomOunmnpoBanHoe 3aHsATHE
Tema 7.6 DnemeHTsI Copepxanue yueOHOro Mmarepmuasa
TEOPUHU BEPOATHOCTEN | Bubl COOBITHIA, BEPOSTHOCTE COOBITHIM. CIIOKEHNE H YMHOXKEHHE BEPOSITHOCTEH.
¥ MaTeMaTHYECKON JuckpeTrHas cinydaliHasi BEJIMYMHA, 3aKOH €€ paclpeaesieHns. 3a1a4d MaTeMaTH4eCKON
CTaTUCTUKH CTaTUCTHKH.
KonTposbnas padora 2
CamocrosiTesbHast padoTa (IOAT0OTOBKA K IK3aMEHY) 12
IIpome:xkyTouHasi arTecTanus (3K3aMeH) 4
Bcero: 234
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3 YCJIIOBUS PEAJIMBALIAU ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
«MATEMATUKA»

3.1 TpeboBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY
o0ecne4eHn 1o

Peanuzammst mporpamMmpl  ydeOHOTO mpeaMera TpeOyeT Hamudus ydeOHOTO
KaOMHEeTa MaTeMaTUKH.

O6opynoBanne yueOHOTO KaOUHETA:
- IOCAI0OYHBIE MECTA TI0 KOJIMYECTBY 00YUaIOIIUXCS;
- pabodee MecTO MpernoIaBaTels;
- KOMITJICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;
- KOMIUIEKT 3JICKTPOHHBIX BUJIEOMATEPHUAIIOB;
- 3aJ]aHUS I KOHTPOJIBHBIX padoT;
- mpo¢heCCHOHATHHO OPUEHTHPOBAHHEIC 3aJaHUS;
- MaTepuajbl SK3aMEeHa.

Texaudeckue cpeacTra 00yIeHUs:

- IEPCOHATBHBIN KOMITBIOTEP C JTUIEH3MOHHBIM TPOrPAMMHBIM 00ECTICUCHHEM;
- IPOEKTOP C IKPAHOM.

3.2 UadopmaniuoHHOe 00ecriedeHHEe PeaTu3auuy MporpaMmbl

1. Jlna peanuzammu mporpaMmbl  OMOMMOTEUHBIH (QOHI 0Opa3zoBaTEIHLHOM
OpraHu3allMi JIOJDKEH HMMETh TIeYaTHbIe W/WIW DJIEKTPOHHBIE O00pa3oBaTelIbHbIE U
WH)OPMAITMOHHBIE  PECypChl,  PEKOMEHIOBAaHHBIC IS  HWCIOJIL30BAHHWS B
o0pa3oBaTeNbHOM TpoIIecce, He CTapIie MATH JIET C MOMEHTA M3/IaHuUS.

2. PexomeHayemble MeUYaTHbIC H3JIaHUSI TI0 peaau3aluu ydyeOHOro mpeamera
MIPEICTABJICHBI B METOIMYCCKUX PEKOMEHIAIUAX 110 OpTaHU3AINH 00yUeHUSI.

3.2.1 OcHOBHbBIE NTeYATHBIC U3AAHUA

1. AnekcannpoB, A.J[. Maremaruka: anreOpa W Haudajga MaTeMaTHYECKOTO
aHanu3a, reometpus. ['eomerpusi. 10-11 kmaccer : yuebnuk / A.J[. Anekcanapos, JILA.
Bepnep, B.U. Peokuk. — M. : U3natensctBO «IIpocBemenne», 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - Tekct : HEMOCPEICTBEHHBII

2. MopnakoBuy, A.I'. AnreGpa 1 Hadana maTemaThyeckoro ananuza. 10 kiacc: B 2
9. Y. 1. YueObHuk mis yuyanmxcs oOrieo0pa3oBaTeNbHbIX YUpeKaeHUuN (IpoduIbHbII
ypoBesb) / A.I'. Mopakosuy, I1.B. Cemenos. - M.: Muemo3suna, 2020. - 457 c¢. — ISBN:
978-5-346-01200-9 / - Tekct : HEMOCPEICTBEHHBII

3. MopakoBu4, A.I'. Anre6pa u Hadyana MareMarudeckoro ananmza. 11 kmacc: B 2
9. Y. 1. Yuyebnuk s yyanmxcs oOmeoOpa3oBaTesbHbIX YUpekIeHUN (mpoduiibHbIN
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ypoBenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M.: Muaemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - Tekct : HEMOCPEICTBEHHBII

4. MopnkoBud, A.I'. AnreOpa 1 Hadasia MmaTematudeckoro aHanmsa. 10 kiace: B 2
y. Y. 2. 3agauyHuk As ydauuxcs o0nieo0pa3oBaTeIbHbIX yUpexkaeHun (mpoduiibHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3BaBudy [ np.] - M.: MHemo3uHa,
2020. - 336 c. — ISBN: 978-5-346-01202-3/ - TekcT : HEMOCPEICTBEHHBIN

5. Mopakosuu, A.I'. AnreOpa 1 Hauana MareMaTudeckoro aHanusa. 11 kmacc: B 2
y. Y. 2. 3agauHuK Ui ydanmxcs oOIieo0pa3oBaTeIbHBIX YUPEKACHUN (MPOQPHUIBHBIMN
ypoBenb) / A.I'. Mopakosuy, JI.O. enumena, JI.U. 3BaBuu [u ap.],- M.: Muemo3uHa,
2020. - 137 c. — ISBN: 978-5-346-02411-8/ - TekcT : HEmocpeICTBEHHBII

3.2.2 lonoJiHUTEIbHbIE HCTOYHUKHU

1. Anumos LI.A. u ap. Anrebpa u Havana ananuza. 10(11) k1. — M., 2014.

2. Atanacsn JI.C. byry3oB B.®., KagomueB C.b. u np. I'eomerpus (6a30Bbiii 1
npoduibHbIi ypoBHHK). 10-11. — M., 2014.

3. Aranacsan JI.C. u np. 'eometpus. 10(11) k. — M., 2014.

4. bammakoB M.U. Anrebpa M Hauyana MaTeMaTHYEeCKOTO aHaiu3a (0a30BbIN
ypoBeHb). 10 k1. — M., 2011.

5. bammmakoB M.U. Anre6pa u Havama MareMaTHuyecKkoro aHanusa (0a30BbIN
ypoBeHnb). 11 k1. — M., 2011.

6. bammakoB M.M. Maremaruka (6a30Bbliii ypoBenb). 10-11 k. — M., 2011.

7. bammMakoB M.M. Marematuka 10 k1. COopHUK 3a1a4; yueOHOe mocodue. — M.,
2011.

8. boromosnoB H.B. IlpakTudeckue 3aHsATHs MO MaTeMaTUKe: yuel. mocobue s
6akanaBpoB — M.: U3n-Bo FOpaiit, 2013.

9. boromomnoB H.B., Camoiinenko [1.11. MaTtemaTuka: yaeOHUK 151 OaKaiaBpoOB —
M.: U3n-Bo FOpaiit, 2013.

10.  Koamoropos A.H. u np. Anredpa u Hayana ananuza. 10(11) k. — M., 2012.

11.  Komsrun FO.M. u np. Marematuka (Kuura 1).— M., 2013.

12.  Komsrun FO.M. u np. Marematuka (Kuura 2).— M., 2013.

13. Comnoseitunk W.JI., Jlucnukun B.T. COopHuk 3agad mo MaTeMaTUKE C
pemieHusMu 11 TeXHUKYyMOB. — M.: OOO «M3patensckuit toMm «OHUKC 21 Bek»:
000 «M3narensctBO «Mup u ObpazoBanue», 2003. — 464 c.: ui.

3.2.3 UuTepHeT-pecypchl

1. Bcepoccuiickue wuntepHer-onumnuanasl. - URL: https://online-olympiad.ru /

(mata obpamenus: 12.07.2021). - Tekct: 2ME€KTPOHHBIH.
2. Enunas  komekuuss 1uM@poBBIX  00pa3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oopamenus: 08.07.2021). - TeKCT: AIEKTPOHHBIH.
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3. Undopmarmonnas cucrema «EamHOE€ OKHO 1ocTyma K 00pa3oBaTEIbHBIM
pecypcam». - URL: http://window.edu.ru / (mata oGpamenus: 02.07.2021). - Tekcr:
3JICKTPOHHBIM.

4. Hayunas snektponnas 6ubnuorexa (HIb). - URL: http://www.elibrary.ru (naTta
obOpamenust: 12.07.2021). - TekcT: 3J1I€KTPOHHBIMN.

5. OtkpeiThiii komiemk. Marematuka. - URL: https://mathematics.ru / (mara
obOpaienus: 08.06.2021). - TekcT: 3JI€KTPOHHBIM.
6. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara

obpamenus: 12.07.2021). - TekcT: 2JIeKTPOHHBIMN.

7. CrnpaBOYHUK o MaTE€MaTHUKE IS IIKOJbHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). -
TekcT: 2IEeKTPOHHBIN.

8. Cpenusisi mateMarnueckas uHTepHeT mkojna. - URL: http://www.bymath.net /
(mata obOpamenus: 12.07.2021). - TekcT: 3ME€KTPOHHBIH.

9. ®enepanbHblil noptan «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru
/ (nata obpamenus: 02.07.2021). - TekcT: 3MEKTPOHHBIH.

10.  ®epepanbHblii 1HEHTp WHGOPMAIIMOHHO-00PA30BATEIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (nata o6pamenus: 01.07.2021). - TekcT: 31€KTPOHHBIH.
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HPEIMETA «<MATEMATHUKA)»

KoHTpoib W oOleHKa pe3yabTaTOB OCBOCHUSA y4eOHOro TpeaMeTa
pPacKphIBalOTCS  4Yepe3  TUCIUMIUIMHAPHBIE  pe3yJbTaThl, HamNpaBlIeHHbIC  Ha
dopmupoBaHre 00MUX W TPO(ECCHOHATBHBIX KOMIIETCHIIMM MO pa3jenaM W TeMam
coJiepkaHusl yueOHOro MaTepuara.

Oob6masi/mpogeccuoHanbHASA
Tun oueHOYHBIX MEPONPUATHSA

KOMIIETCHI U A
OK 03. I[ImanupoBats u TecTupoBanue
pean30BbIBaTh COOCTBEHHOE VYcTHbIil onpoc
po(heCCUOHATIBHOE U JINYHOCTHOE MaremaTuueckuil AUKTaHT
pa3BUTHE NuauBunyanbHas

camocCTosITeNIbHas paboTa
[Ipencraienue pe3ybTaToOB
MPaKTUYECKUX pabOT
KoHnTtposnbHas padorta
Brimmonaenue 3aganuii Ha
JK3aMEHe
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