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[NOACHUTEJIBHAA 3AIINMCKA

[Iporpamma o6GmieobpazoBaTensHol yueOHol nucuuiuimHa bJ[.06 Marema-
THKa MpeJHa3HaYeHa sl U3YYeHUs! MAaTEeMaTHKU B MTPOQECCUOHATIbHBIX 00pa3oBa-
tenbHbIX opranuzanuax CIIO, peanusyommx o0pa3oBaTeIbHYIO MNPOTPaMMy
cpeaHero obiiero oOpa3oBaHHs Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUS MPH
MOATOTOBKE CIEIMAIMCTOB CPEIHETO 3BeHa Mo crnenuaibHoctu 35.02.12 Canoso-
MapKOBOE M JIAHAIAPTHOE CTPOUTEIBCTBO.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanui ®I'OC COO, npeabsBis-
EMBIX K CTPYKTYype, COACPKAHUIO U PE3yIbTaTaM OCBOCHUS YICOHOW MUCIIUTUINHBI
bJ1.06 MatemaTuka, B COOTBETCTBUM C PekoMeHIauusiMu 1o OpraHu3aluy MoJry-
YEHUsI CpeAHero oOmero o0pa3oBaHUs B MpeleiiaX OCBOCHHS 00pa30BaTEIbHBIX
IpOrpamMM CpeIHEro NpodeccCuoHaNbHOT0 00pa3oBaHusl Ha 0a3e OCHOBHOTO 0OIIIe-
ro o0pa3oBaHusl C y4eTOM TpeOOBaHMM (eaepalibHbIX TOCYAapCTBEHHBIX 00pa3o-
BaTEIbHBIX CTAHIAAPTOB U MOJydyaeMor Mpodeccuu Uiu CHernuaibHOCTH CPETHETO
npodeccruonanbHoro odpazoBanus (MUcbMo JlemapraMeHTa rocyaapCTBEHHOM IMO-
JUTUKA B cepe moAroroBku padounx kaapos u IO Munobpuayku Poccun ot
17.03.2015 Ne 06-259).

Conepxanue mporpaMmbl  ydeOHOM aucummummabl  bJ[.06 Martemartuka
HaIIPaBJICHO HA JIOCTUYKEHUE CIICTIYIOIINX HeJIeil:

+ oOecrieyeHue cPOPMUPOBAHHOCTH MPEACTABICHUNA O COIMAIBHBIX, KYJIbTYP-
HBIX U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUSI MAaTEMAaTHKH;

* obecrnieyeHue CPOPMHUPOBAHHOCTH JIOTUUECKOTO, aJTOPUTMUYECKOTO U Mate-
MAaTHYE€CKOT'O MBIIIJICHUS,

» oOecrieueHue cHOPMHUPOBAHHOCTH YMEHHMM MPUMEHSTH MOJTYYEHHbIC 3HAHUS
[IPU PEIICHUU Pa3INYHbIX 3a/a4;

* obecrnieueHue cHOPMUPOBAHHOCTU MPEACTABICHUM O MaTEeMAaTHUKE KaK 4acTu
00111eueI0BEUECKON KyJIbTYpPhl, YHUBEPCATBLHOM SI3bIKE HAYKU, TTO3BOJISIOIIEM
OTUCHIBATh U U3y4aTh PeAIbHBIC MPOLIECCHI U SIBICHUS.

B nporpamMmy BKIIIOUEHO cojeprKaHue, HAIpaBIeHHOE HAa (pOpMUpOBAHUE Y
CTYJICHTOB KOMIIETEHITUN, HEOOXOUMBIX JJIsI KAY€CTBEHHOTO OCBOEHUS IIPOrpaM-
MBI MOJATOTOBKM crienuanuctoB cpennero 3BeHa (IMIICC3) mo cnenuanbHOCTH
35.02.12 CapoBo-napkoBO€ U JJAaHIIIAPTHOE CTPOUTENBCTRBO.

[Iporpamma MOXET HUCTOJB30BATHCS JIPYTUMHU MPOodecCHoHaIbLHBIMU 00pa-
30BaTEeIbHBIMU OPTaHU3ALMIMU, PEATU3YIOIMIMMU 00pa30BaTEIbHYIO MPOrpaMMy
cpeaHero obiero odpazoBaHusi Ha 6a3e OCHOBHOTO OOIIEro o0Opa3oBaHus B Ipe-
nenax ocBoenus [ITICC3 mo cnenmanbprOcTH 35.02.12 CamoBo-mmapKoBoe M JIaH/I-
maTHOE CTPOUTENBCTBO.

B paznene mporpammel «Copepkanue yuyeOHOW AUCIUIUTHHBDY KYPCHBOM
BBIZICJICH MaTepHuasl, KOTOPHI MPU W3YYCHUH MAaTeMaTHKH Kak 0a30BOM, Tak H
nporIIbHON yueOHOM NUCIUIUTMHBI, KOHTPOJIIO HE TOJJICKHUT.



MECTO YYEBHOM JUCILUIIIMHBI B YYEBHOM ITJIAHE

B y‘le6HOM IUIAHC IIPOrpaMMBbI ITOATOTOBKH CIICOHUAIIMCTOB CPCAHCIO 3BCHA

no cneruaiabHocTH 35.02.12 CamoBo-mapkoBoe W JIaHAMA(PTHOE CTPOUTEIHCTBO
yuebHass aucrumiinHa bJI.06 Matematnka BXOAUT B COCTaB 00IIe00pa3oBaTeIb-
HBIX YYEOHBIX JUCIMIUINH.

PE3YJIbTATBHI OCBOEHMS YUEBHOUW JUCIUTTIINHEI

OcBoenue conepsxanusi yueonoit pucruruimael bJ[.06 Marematuka obecrie-

YUBACT JOCTHKCHHUEC CTYJACHTAMH CJICAYIOIIUX PE3YyIbTaTOB.
* JIUYHOCHIHDBIX.

>

>

c(hOpMHPOBAHHOCTh TPEACTABICHUM O MaTEMaTHKE KaK YHUBEpPCAJIbLHOM
S3BIKE HAYKH, CPEJCTBE MOJEIMPOBAHUA SIBICHUN U MPOIECCOB, UICIX U
METO/IaX MaTEMaTHKH;

MOHMMAaHUE 3HAYMMOCTH MaTeMaTHKU JJIi HAYYHO-TEXHUYECKOTO Mporpec-
ca, cOpMHUPOBAHHOCTHh OTHOIIICHHSI K MAaTEMAaTHUKE KaK K YacTH OOIIeYeIno-
BEUECKOU KYJIBTYphI Uepe3 3HAKOMCTBO C MCTOPUEH Pa3BUTHS MAaTCMATHKH,
HBOJTIOIMEN MAaTEMaTUYECKUX UJICH;

Pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TIPOCTPAHCTBEHHOTO BOOOpaXKEHUS, aj-
TOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXO-
JUMOM 1 Oyayieil mpodeccuoHaIbHON AeSTENBbHOCTH, JUISl POJOJIKEHUS
oOpa3zoBaHus U caMO000pa30BaHUs;

OBJIaJICHNE MAaTEeMAaTHUYECKUMHU 3HAHUSIMU U YMEHHUSMH, HEOOXOIUMBIMU B
MOBCEHEBHOM JKM3HU, JIJIT OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JIHC-
IIUTUTAH U TACIHIUIAH TPo(dheCCHOHATBHOTO IUKIIA, IS MOJTyYeHUus 00pa3o-
BaHUS B OOJACTSX, HE TPEOYIOMMX YIIIYyOJICHHOW MAaTEMaTHYECKOMN IMOIro-
TOBKH,

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE camoo0pa3oBa-
HUI0, Ha MPOTSHKCHUM BCEH KU3HM, CO3HATEILHOE OTHOIICHUE K HEMPEPHIB-
HOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHON MpodecCuoHaIbHOM U 001IIe-
CTBEHHOM JIeSITEILHOCTH;

TOTOBHOCTB M CITOCOOHOCTBH K CaMOCTOSTEILHON TBOPUYECKOW U OTBETCTBEH-
HOH JESATCIILHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOM pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO IMOJE3HOHN, y4eOHO-MCCIIEeN0BATEIhCKOMH,
MPOCKTHOM U APYTUX BUAX JACATEIHHOCTH;

OTHOIICHUE K TPO(EeCCHOHATBHOW MEATECILHOCTH KaK BO3MOXKHOCTH YdYa-
CTHS B PCIICHUU JIMYHBIX, OOIIECTBCHHBIX, TOCYIaPCTBEHHBIX, OOIIECHAINO-
HaJIBHBIX TIPOOIIEM;

° MemanpeOMemubtx:

>

YMCHHUEC CaMOCTOATCIBHO OIPCACIIATL HCIN ACATCIIBHOCTU U COCTABJIATH
IIaHbl ACATCIBHOCTH,; CAMOCTOSATCIIbBHO OCYHICCTBJIATH, KOHTPOJIIMPOBATL U
KOPPEKTHUPOBATL ACATCIbHOCTL, HCIIOJIB30BATh BCE BO3MOJKHBIC PECYPCHI
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JUTSL TOCTHOKEHMSI TTOCTaBJICHHBIX 1ieJIed M pealn3aluu IJIaHOB JIESITeNIbHO-
CTH; BBIOMPATH YCIICUIHBIE CTPATEIHH B PA3IMUHBIX CUTYaLIUAX;

YMEHHE TPOAYKTHBHO OOIIATHCA M B3aUMOJICHCTBOBATH B MPOIIECCE COB-
MECTHOM JIEATEIbHOCTH, YUUTHIBATh MO3ULIUH APYTHX YYACTHUKOB JIEATEIIb-
HOCTH, 3QPEKTUBHO pa3peniatb KOHMIUKTHI,

BJIaJICHUE HABBIKAMU TO3HABATEIbHOM, YU4E€OHO-HCCIIEN0BATENBCKOW U MPO-
eKTHOM JESITeNbHOCTH, HAaBBIKAMU pa3pelIeHHs] MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIbHOMY MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOJI0B MO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATENbHON HMHGOPMAIIMOHHO-
MO3HABATENILHON JESTENbHOCTH, BKIIIOYAsi YMEHHE OPUEHTUPOBATHCS B pas3-
JMYHBIX UCTOYHHKAX WH(OPMAIIMU, KPUTUYECKU OLIEHUBATh U MHTEPIPETH-
poBaTh UH(OPMAIIUIO, TTOJIYHAEMYIO U3 PA3IUYHBIX HCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMHU CPEJCTBAMH: YMEHHE SICHO, JOTMYHO M TOYHO H3JIa-
raTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BATh aJ€KBATHBIE S3bIKOBBIE CPEACTBA;
BJIaJICHUE HAaBBIKAMH MTO3HABATEJILHON pe(dIeKCHH KaK OCO3HAHUs COBEpIa-
€MBIX JCHCTBUN M MBICIHUTENBHBIX MPOILIECCOB, UX PE3YyIbTAaTOB U OCHOBA-
HUM, TPaHUI] CBOETO 3HAHMS U HE3HAHMS, HOBBIX MTO3HABATEJIbHBIX 3a]a4 U
CPEIICTB JJIsl UX JOCTHIKEHHUS,

LEJIEYCTPEMIIEHHOCTD B MIOUCKAaX U MPUHATUU PEIICHUI, COOOPa3UTEIbHOCTD
U UHTYULUS, pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHHI; CITOCOOHOCTh
BOCIIPUHUMATh KPAacoTy U TapMOHUIO MUPA;

* npeoMemHuIX:

>

>

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI O MaTeMaTHKEe KaK 4YacTh MHPOBOMU
KYJbTYpbl U1 MECT€ MaTEMaTUKH B COBPEMEHHOW IMBUJIM3AINU, CIIOCOOAX
OTNMCAHUS ABJICHUIN pealbHOIO MUPA HA MAaTEMAaTUYECKOM SA3bIKE;
c(hOpMUPOBAHHOCTh TNPEACTABICHUNA O MaTEMAaTUYECKUX TMOHSITHUSAX Kak
BAKHEUIIINX MATEMATUYECKUX MOJENSAX, MO3BOJISIOIIMX OMHUCHIBATH U U3Y-
4aTh pa3HbIC MPOLECCHl U SBJICHUS; IOHUMAHUE BO3MOKHOCTU aKCUOMATH-
YECKOTO IMOCTPOCHUS MATEMATUYECKUX TEOPUH;

BJIAJICHUE METOJAaMH JI0KA3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHSATH, IPOBOJIUTH JOKA3aTEJbHBIE PACCYKICHUS B XOJI€ PELICHU 3a-
Jad;

BJIaJICHUE CTAaHIAPTHBIMU MPUEMaMHU PEUICHUS PALIMOHAIBHBIX U UPPALNO-
HAJIbHBIX, MMOKA3aTEIbHBIX, CTETIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX ITPO-
rpaMM, B TOM YHCJI€ JJISI TIOMCKA MYTHU PEIICHUS U WUTIOCTPAIIUU PEIICHUS
YPaBHEHUI U HEPABEHCTB;

c(hOpMUPOBAHHOCTh TIPEACTABICHUM 00 OCHOBHBIX MOHSTHSX MaTeMaTHye-
CKOr'0 aHaJM3a U UX CBOMCTBAX, BJIAJCHUE YMEHUEM XapAKTEPU30BaTh MOBE-
neHue (pyHKIUH, UCMOJIb30BAHUE TMONYYCHHBIX 3HAHUN ISl OMHUCAHUS W
aHaJIN3a PeaAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHU MOHSATHSIMH O MJOCKMX W IMPOCTPAHCTBEHHBIX T€O-
METPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CHOPMHUPOBAHHOCThH YMe-

HUS paclio3HaBaTh reoMeTpuyecKkue (Urypbl Ha YepTekKax, MOJEISIX U B pe-
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aJIbHOM MMpE; IPUMEHEHUE U3YyUYEHHBIX CBOWCTB F€OMETPUUECKUX QUTYp U
dbopMyI 75 pelIeHrs TEOMETPUIECKUX 3a7ad U 3a/1a4 C MPAKTUYECKUM CO-
JEPIKAHNUEM;

» c(hOpMUPOBAHHOCTH TMPEJICTABICHUN O MPOIECCaX W SBICHHIX, MMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM
MHpPE, OCHOBHBIX IOHATHUAX 3JEMEHTAPHOU TEOPUU BEPOSTHOCTEN; YMEHUU
HaXOJUTh U OLICHUBATh BEPOATHOCTU HACTYIUICHHS COOBITUI B MPOCTEUILINX
IIPAaKTUYECKUX CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU CIy4alHBIX BEJIU-
Y1H;

> BJIAJICHHE HABBIKAMM HMCIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX
IIPOTrpaMM IIPH PELICHUH 3aa4.

PaGouast nmporpamma yue6noit nuctumrmuinabl b/1.06 Matemartrka Moxer
OBITh aJanTUPOBaHA JIsl 00yueHuss UHBaIU10B 1 jinil ¢ OB3.

Koumn4yecTBO 4acoB Ha 0CBOeHHE padoueil MporpaMMbl y4eOHOM M CHUILIN-
HBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku odyuatomierocs — 239 4acoB, B TOM YHCIIE:

00s13aTeTbHON ayTMTOPHON yueOHO Harpy3ku odydaromerocs — 159 gacos;
CaMOCTOSITeIbHOM paboThl 0OyUaromerocs — /2 yaca, KOHCYJbTAIluU — 8 4acoB.



COJAEPXAHUE VUYEBHOU JUCHUITJIMHBI
BBenenue

MaremaTuka B Hayke, TEXHUKE, SKOHOMHUKE, HH(OOPMAIIMOHHBIX TEXHOJIOTH-
X U MPAKTUYECKOW aesTenpHOCTH. llenu u 3amaun u3ydeHUs: MaTeMaTUKHU TpU
ocBoeHnU crienuairHocTeit CIIO.

AJITEBPA
Pazeumue nonamusn o uucne
Llensie n pannoHandbHbie yucia. JlelcTBuTenbHbie yncia. [IpubnnkeHHbIe
BbIuncieHus. KommiekcHsle yncia.
Kopnu, cmenenu u n102apugmol
Kopun u crenenn. KopHu HarypaJbHON CTENIEHM M3 4YMCIAa U WX CBOMCTBA.
CreneHn ¢ panMOHAJIBHBIMM IOKA3aTeNsIMHU, MX cBokcTBa. CTENEHH C JEeUCTBU-
TeJIbHBIMU NOKa3arensiMu. Ceolicmea cmenenu ¢ 0eucmeumenbHbiM NOKA3AmeneMm.
Jlorapu¢m. Jlorapudgm yucaa. OcCHOBHOE JorapupmMuieckoe ToxAeCcTBO. [le-
CATUYHBIE U HaTypalbHble Jorapudmsl. [IpaBuna neiictBuii ¢ norapudmamu. Ile-
peXo1 K HOBOMY OCHOBAHHUIO.
IIpeoOpa3zoBanue ajaredopanyeckux BbipaxkeHuil. [IpeoOpazoBanue parroHanb-
HBIX, UPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTEIbHbBIX U JIOTapU(PMUUYECKUX BBIpaA-
KECHUMU.
Ilpakmuueckue 3anamusn
Apudmernueckue OEHCTBUS HaJ YWCIAMM, HAaXOXKICHHE MNPUOJIMKEHHBIX
3HAUYCHUN BEJIMYMH M TIOTPEIIHOCTEH BBIYMCIICHUN (aOCOMIOTHONW U OTHOCHUTEIb-
HOI), CpPaBHEHHME YMCJIOBBIX BBIPAYKCHUH.
Brrunciienne u cpaBHEHHE KOpPHEN. BhITONIHEHNE pacYeTOB C pAIUKAJIaMH.
Pemenne uppaunoHabHbIX ypaBHEHUNA. HaxoxeHne 3HAUEHNI CTETIEHEN ¢
panroHanbHBIMU TMOKa3aTensiMu. CpaBHeHue cTeneHel. [IpeoOpa3zoBaHust BbIpa-
JKEHUH, COAEPKAILNX CTENEHU. PelieHne noka3arenbHbIX YPABHEHUH.
Pemenne nmpukinaaHbIX 3a1a4.

Haxoxnenue 3HaueHuit jorapudma no npousBoJibHOMY ocHOBaHMIO. [lepe-
XO0Jl OT OJIHOTO OCHOBaHMS K JApyromy. BeluucieHue v cpaBHEHHE JOrapupMoB.
JlorapudmMupoBaHue U NOTEHIIMPOBAHUE BBIPAKECHUM.

[Tpubnn>keHHbIE BHIYMCIICHHS U pELISHUs MPUKIAIHbIX 3a1a4. Pemenue no-
rapupmMUUecKuX ypaBHEHUH.

OCHOBBI TPUTOHOMETPUU
OcHo6HblEe noHAMUSA
Pagnannas mepa yrina. BpamarensHoe auxeHue. CMHYC, KOCUHYC, TAHT€HC U
KOTAHT€HC YHCIIA.




OcHogHble mpuzoHOMempuiecKue moxcoecmea

®opmyasl npuseacHuss. Popmyisl cinoxeHus. Dopmynsl ynBoenuss Popmy-
JIbl NOJIOBUHHO2O Yea.

[IpeoOpazoBaHus NPOCTEHIIMX TPUTOHOMETPUYECKHUX BBIPAKEHUIM

[IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMIA B IPOU3BEACHUE U
IPOU3BENICHUS B CYMMY. BoipaosiceHue mpueoHomempuieckux QyHKyuil uepes mam-
2€HC NOJIOBUHHO20 ap2yMeHma.

Tpuzonomempuueckue ypagHeHua u Hepagencmea

[Ipocreiiiue TPUTOHOMETPUUECKUE YpaBHEHUs. [Ipocmetiwiue mpucoHo-
Mempuyeckue HepaseHcmead.

OOpatHble TpuUroHomerpudeckue (GyHKUHUM. ApPKCHHYC, ApKKOCHHYC,
apKTaHT€HC.

Ilpakmuueckue 3auamus

Pannannpiii MeTO M3MEPEHUS YIJIOB BPAICHUS U CBSA3b C IPAJAyCHOU Me-
poil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJbI CIOKEHUS, YABOE-
HUs, peoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX (YHKUHUWA B IPOU3BEIECHUE,
npeoOpa3oBaHuEe MPOU3BEICHNUS TPUTOHOMETPUYECKUX (YHKUMUA B cymMMmy. IIpo-
CTEHIINEe TPUTOHOMETPUUECKUE YpaBHEHUS U HepaBeHcTBAa. OOpaTHbIE TPUTOHO-
MeTpuueckue QyHKIHUN: apKCHUHYC, apKKOCUHYC, ApKTAHT€HC.

DyHKyuu, ux ceoiicmea u paguxu

®ynkuun. O0IacTh ONpeneseH!s] 1 MHOXKECTBO 3HaUY€HUM; rpaduk QyHK-
IUH, TIOCTPOEHHE rpapuKOB PYHKIMNA, 3a]JaHHBIX PA3TMYHBIMH CIIOCOOAMU.

CgoiictBa pyHKkuun. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYEH-
HOCTb, NMEPUOAUYHOCTb. [IpoMeXyTKM BO3pacTaHusi U yObIBaHUS, HaUOOJbILIEE U
HaMMEHbIIee 3HAYCHMsI, TOUKH dKcTpemyma. ['paduueckas untepnperanus. [lpu-
Mepbl (PYHKIMOHAIBHBIX 3aBHCUMOCTEH B pEabHBIX MPOLECCaX M SBICHUSX.
Apudmernueckue onepanuu Haa QyHKIUSAMU.

Crnoxnas pyHkuus (komrnosuuus). [lonsmue o nenpepvleHOCMU (OYHKYUU.

Oopatubie pynkuun. Ooracmo onpedeneHus u 001acms 3HA4eHUll 0opam-
Hou ¢hyukyuu. I pagpux obpamuoti pyrkyuu.

CreneHHble, MOKa3aTeNbHbIE, JIOTApU(PMHUUECKUE U TPUTOHOMETPUUYECKUE
¢bynkuuu. OOpaTHbie TpUroHomerpuueckue pyHkunu. OnpeneneHus: GyHKIHUMA, UX
cBoiicTBa u rpaduku. [IpeobpazoBanus rpadukos. [lapamnensHbiil TepeHOC, CUM-
METPHUSI OTHOCHUTEJIBHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTENIBHO Hayaja Ko-
OpAMHAT, CUMMETPHSI OTHOCUTENIBHO MPSAMOM Y = X, PaCTSHKEHUE U CHKATHE BAOJb
OCel KOOpJMHAT.

Ilpakmuueckue 3anamus

[Ipumepsbl 3aBUCUMOCTEN MEXKIYy NMEPEMEHHBIMU B PEAJIbHBIX MPOLEccax U3
CMEXHBIX AucHUIUIMH. Onpenenenne QyHkuuil. [loctpoenune u urenue rpadukoB
¢bynkuuid. UccnenoBanue ¢pynkuuu. CBoiicTBa JIMHEHMHON, KBaJApaTUYHOM, KyCcOY-
HO-JIMHEWHON M ApoOHO-TMHENHHON (yHKkiuil. HenpepbiBHbIE U MEPUOAUYECKHE
¢bynkuuu. CBoiicTBa U rpaduku CMHYyca, KOCUHYCa, TaHTeHca U KoTaHreHca. O6-
patHble QyHKIIMM U uX rpapukd. OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIHUU.
[IpeobpazoBanus rpaduka GyHkuuu. ['apmonunueckue kosiebanus. IIpukiagHbie
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3aJ1a4H.
[TokazarenpHble, JOrapupMUYECKUE, TPUTOHOMETPUUECKUE YpaBHEHUS U
Hepaeencmada.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IocaenoBarenbHocTH. CriocoObl 3a/1aHKsI U CBOMCTBA YHMCIOBBIX TOCIIEO0-
BATEJIbHOCTEM.

llouamue o npedene nociredosamenvhocmu. Cywecmeosanue npeoeia mo-
HOMOHHOU 02panuyeHHou nociredosamenvrocmu. CyMMUPOBaHUE MOCIIEI0BATEINb-
HocTell. beckoHeyHO yObIBaromIas reoMeTpUUeCcKas IPOrpeccus U €€ CyMMa.

IpousBoanasn. [loHarre o NMPoU3BOAHON (YHKIIUH, €€ TEOMETPUICCKUMN U
bu3nYecKuil CMBICI. YpaBHEHUE KacaTelnbHOW K rpaduky ¢yHkiuu. [ITpousson-
HbIE CYMMBbI, Pa3HOCTH, MPOU3BEIACHUS, YacTHbIC. [[pOM3BOAHBIE OCHOBHBIX 3JiE-
MeHTapHbIX GyHKUIUNA. [IpuMeHeHne Mpou3BOIHON K UCCIENOBAHUIO (PYHKIUN U
MOCTPOCHUIO TpaduKoB. [Ipouzeoonvie 0oopamuol pyHKyuu U KOMNO3UYUU QyHK-
yuu.

[TpumMepbl UCTIOIB30BaHUSI TPOU3BOIHOM ISl HAXOXKICHUST HAMTYUIIero pe-
IICHUS B MPUKJIAIHBIX 3a7a4ax. Bropas mpou3BojHas, ee reoMeTpuyeckuii u ¢pu-
3u4ecKuil cmbici. HaxoxaeHne cKOpoCTH AJisi polecca, 3alaHHOro (hopMyJioi u
rpapuKOM.

IlepBooOpa3nasi u uHTerpaJ. [IlpumeHenne onpeaeIeHHOro HHTerpana ajis
HAXOXJCHUS TUIOIAAM KpuBOoJuHENMHOW Tpaneuuu. @Oopmyna HeroroHa—
Jleitonuna. IlpuMepsl npuMeHEeHHs] HHTETpasia B PU3UKE U T€OMETPHH.

Ilpakmuueckue 3anamusn

YucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHusl, BBIYUCICHUS YJICHOB
nocienoBarenbHocT. [lpenen mocnegoBarenbHOCTH. beckoHeuHO yObIBaroIias
reoMeTpuYecKas Mporpeccusi.

[Ipon3BoHAS: MEXAaHUYECKUN U TEOMETPUUECKUAN CMBICIT TPOU3BOJHOM.

VYpaBuenue kacarenbHoi B o0mem Buze. [IpaBuna u dopmynsr nuddepen-
MpOBaHusl, TabJMIla MPOU3BOIAHBIX dJeMEeHTapHbIX (yHKui. HWccrnenoBanue
GyHKIUUA C MOMOIIBIO MPOU3BOAHON. Haxoxaenne HanbOoObIIero, HAMMEHbIIIETO
3HAYEHUS U IKCTPEMATbHBIX 3HAUCHUN (DYHKIIUH.

WNurerpan u nepBoodpaznas. Teopema Hrtorona—Jleitonuna. [lpumenenne
WHTErpaja K BEIYUCICHUIO (U3MUECKUX BETUYUH U TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs] U CHCTeMbl ypaBHeHMi. PannonanbHblE, MppalHOHAIbHBIE,
II0KA3aTEeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBI UX pelIEHUs (Pa3loKEHHE HAa MHOYKUTENH, BBEIIECHUE
HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, rpa)uueCcKuii METO).

HepasencrBa. PannoHanbHble, UppalMOHAIbHBIE, TOKA3aTENbHbBIE U MpPU-
eoHomempuveckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PELLICHU.

HUcnonb3oBanue CBOMCTB M rpaduKoB (PYHKUUN NPU peLlICHUN YPaBHe-
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HM 1 HepaBeHCTB. MeToj nuHTepBasioB. M300pakeHre Ha KOOPAMHATHOMN ILIOC-
KOCTH MHOXECTBA PELICHUN YPAaBHEHUM W HEPABEHCTB C ABYMsI IIEPEMEHHBIMHU U
UX CHCTEM.

Ilpuxnaonwie 3a0auu

[IpruMeHenne MaTeEMaTHYECKUX METOJOB JUISl PELICHUS COAEPKATENbHBIX 3a-
J1a4 U3 pa3INyHbIX 001acTel HAyKH U MPaKTUKH.

WHTepnperanys pe3yiapTaTa, y4eT peallbHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocuiibHOCTE ypaBHeHuMi. [IpeoOpazoBanue ypaBHe-
Huil. OCHOBHBIE IPHEMBI pEllICHUs ypaBHeHUH. Pemenne cuctem ypaBHeHui. Mc-
MOJIb30BaHUE CBOMCTB M rpa@uKoB (YHKIMN AJI peIleHUs ypaBHEHUN U Hepa-
BEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEHN
Inemenmvl KOMOUHAMOPUKU

OcHOBHBIC MOHATUS KOMOMHATOPUKU. 3aJja4yd HA MOJICUET YKClia pa3Melle-
HUM, IEPECTAHOBOK, coueTaHui. Pelienne 3a1a4y Ha nepedop BapraHToB. Popmya
ouHoma HerotoHa. CBoiicTBa OMHOMHHANBHBIX KO3 (duIHeHTOB. TpeyroabHuk
ITackas.

DJIEMEHTBI TEOPUM BEPOSATHOCTEMN

CoObITHE, BEpOSTHOCTH COOBITHS, CI0KCHHE M YMHOXKCHHE BEPOSITHOCTEH.
Ilonamue o nezasucumocmu codvimuii. /Juckpemnas ciy4aunas 6eaudurd, 3aKOH
ee pacnpeoenenus. Yucnosvle xapaxmepucmuku OUCKPEMHOU CIYYAUHOU 8eIUdU-
Hol. [lonsamue o 3axone boavuux yucel.

nemenmpl MamemamuyeckKou CmamucmuKku

[IpencraBienne gaHHbIX (TaONMIIBI, AUArpaMMbl, TpadUKU), ceHepalbHAas
COBOKYNHOCMb, 8bl00PKA, cpedHee apuhmemuueckoe, meouara. Ilonamue o 3ada-
yax mamemamudeckou cmamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumeHnenuem 8eposmMHOCMHbIX MEMOO08.

Ilpakmuueckue 3anamusn

Uctopus pazBuTusi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKU U
UX POJIb B PA3IMYHBIX chepax 4eJoBEUSCKON KU3HEACATeIbHOCTH. [IpaBuiia Kom-
OuHaTopuku. Pemenne KoMOMHATOPHBIX 3adad. PasMmerieHus, coueTanus U mepe-
ctaHoBKU. buHoM HetoToHa u TpeyrosibHuk [lackansd. [Ipuknannsie 3agaun.

Kiaccuueckoe ompezeneHue BEpOSTHOCTH, CBOMCTBAa BEPOSITHOCTEH, Teope-
Ma O CyMME BEpOATHOCTEW. Brrumcienue BepostHocTel. [lpukiiagueie 3amaymu.
[IpencraBienue 4ucioBbIX AaHHBIX. [IpuknagHbie 3a1aun.

I'EOMETPUA
IlIpamvie u nnockocmu 6 npocmparcmee
B3aumMHoOe pacnonoxeHue IByX NpsMBIX B IpocTpaHcTse. llapannensHocTh
npssMoit U mockoctu. [lapamiensHocTh TIockocten. [lepneHauKynsspHOCTD Tpsi-
MOM U IUIOCKOCTH. IIeprieHIuKyIIsp U HAKJIIOHHAS. YTOJI MEXAY NMPSIMOU U IIIOCKO-
CTbIO. /[ByrpaHHBIN yroJ. YToJI MeXIy INIOCKOCTAMU. [leprieHauKyasspHOCT ABYX
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IJIOCKOCTEM.

['eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: MapalIeIbHBINA MEPEHOC,
CUMMETPHSI OTHOCUTENBHO IIIOCKOCTH.

[TapannensHoe TpOEKTUPOBAHUE. [L10W4adb OpmMOCOHANLHOU NPOEKYUU.
N306pakeHne npoCcTpaHCTBEHHBIX QUTYD.

Muozozpannuxu

Bepmmnel, pebpa, rpanu MHororpaHHuka. Pazsepmka. Muozoepanuvie ye-
abl. Boinykavie muozcoepannuku. Teopema diinepa.

[Ipusma. Ilpsmas u naxknonnasa npusMma. [IpaBuneHas npusma. Ilapamnene-
nunen. Kyo.

[Tupamupa. [IpaBunbHas nupamua. Y cedueHHas nupamuaa. Terpasp.

Cummetpuu B KyOe, B apajuieJenunesie, B Ipu3Me U MUpaMu/ie.

CeueHnus ky0a, IpU3Mbl ¥ TUPAMU/TBI.

[IpeacTaBienue o MpaBUIBLHBIX MHOTOTPaHHUKAX (TeTpajiape, Kyoe, OKTad/I-
pe, 0JIeKa3Ipe U UKOCadJIpe).

Tena u nogepxnocmu epauienus

Hunuuap v KoHyc. YceueHHbIl koHyc. OcHOBaHUE, BbICOTa, OOKOBas IO-
BEPXHOCTb, 00pa3yromas, pazsepTka. OceBble CEUCHUS U CEUEHMs, TapalieIbHbIe
OCHOBAHHIO.

[Ilap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cdepe.

Hsmepenusn ¢ 2ecomempuu

O6meM u ero uzmepenne. MurterpaibpHas popmyna oobema.

®opmynel 00beMa KyOa, IPSMOYTOJIBLHOIO MapaJlieenurieia, Mpru3Mbl, I1-
muHapa. DopMysbel 00beMa NUpaMuabl U KoHyca. DopMyIibl IIONMIAAN TOBEPXHO-
cTel HUIMHIIpa U KoHyca. @opmyJsibl o0beMa I1apa U miomaan chepsl.

[Topo6ue ten. OTHOUIEHUS MIIONIA/IE MOBEPXHOCTEN U 00BEMOB MOJOOHBIX

TEI.
Koopounamot u eexmopul

[IpsiMmoyrosibHas (AeKkapTOBa) CUCTEMa KOOPJAMHAT B MpOCTpaHcTBe. PopMy-
Jla pacCTOSIHUSA MEXKIY IBYMsI TOUKaMU. Y paBHEHUs cepsl, niockocmu u npsmoll.

Bekropel. Moayne Bektopa. PaBeHCTBO BekTOpOB. CIiOKEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HuCIIO. PasiiokeHue BEKTOpa MO HANPABICHUSAM. YTOJ
MeXy AByMs BekTopamu. [Ipoekuus Bektopa Ha ock. Koopaunatsel Bektopa. Cka-
JISIPHOE IIPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHre KOOPAWMHAT U BEKTOPOB MPU PELIEHUM MATEMATHYECKHUX U
MIPUKJIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aUMHOTO PACIOJIOXKEHUS NPSIMBIX. YTOJI MEXAY NPSIMBIMU.
B3anmHoe pacnosiokeHne NpsAMbIX U IUTOCKOCTeN. llepnenaukynsp nu HaKJIOHHAs K
IJIOCKOCTHU. YTOJI MEXIY NPSIMON U INIOCKOCTHIO. TeopeMbI O B3aMMHOM pPacioJio-
YKEHUU MPAMOM U TNIOCKOCTHU. TeopeMa 0 TpexX MepHeHAuKyIsipax.

[Ipu3Haku 1 CBOKCTBA MAPAIUICIBHBIX U NEPIICHINKYIISPHBIX INIOCKOCTEM.

PaccTostHue OT TOYKM 10 TNIOCKOCTH, OT IPSAMOM 10 INIOCKOCTH, PACCTOSIHUE
MEXIY TUIOCKOCTSIMH, MEXY CKPELIUBAIOIMIMMHUCS MPSIMBIMHA, MEXKY IMPOU3BOJIb-
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HBIMH (UTYpamMu B IPOCTPAHCTBE.

[TapannenpHOE MPOSKTUPOBAHUE U €TI0 CBOMCTBA. Teopema o niowaou op-
MO2OHAILHOU NPOEKYUU MHO20)201bHUKA. B3auMHOE pacIlONOKEHHE NPOCTpPaH-
CTBEHHBIX (pUryp.

Paznuunbie BUibI MHOTOrpaHHUKOB. VX n3o0paxenus. CeueHusi, pa3BepTKU
MHOTOTPaHHHUKOB. [lnmomaas moBepXHOCTH. Buabl cMMMETpHil B IPOCTPAHCTBE.
CummeTpus Tell BpalleHUs: 1 MHOTOTPAHHUKOB. Beruncienue miomianei u oobe-
MOB.

Bexkropsl. JlelictBus ¢ BekTopaMu. JlekapToBa cucremMa KOOpAWHAT B IPO-
CTPaHCTBE.

VYpaBHeHUE OKPYKHOCTH, C(Hephl, TIIOCKOCTU. PaccTosiHuE MEXTy TOUKAMU.
JelicTBusi ¢ BEKTOpaMu, 3aJaHHbIMH KoopauHaTaMu. CKaasipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHME NPSIMOM U IUIOCKOCTHU. VCIIonp30BaHnEe BEKTOPOB
IIPU JOKA3aTENBCTBE TEOPEM CTEPEOMETPHH.

JInsi BHEAYAUTOPHBIX 3aHATUN CTYJIEHTAM HApSAYy C PEIICHUEM 3a7ay U BbI-
MOJTHEHUSI TPAKTUYECKUX 3aIaHUK MOYKHO MPEIJIOKUTh TEMbI UCCIIEA0BATEIbCKUX
U pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO CEPUI OTIECIBHBIX MEJIKUX 3a/7a4 U
YOPKHEHUH MpeJIaraloTcsl CI0KETHBIE 3aJjaHusl, TpeOyrolue JIUTENIbHONU pado-
Thl B paMKax OJHOM MaTEMAaTHYE€CKON CUTyalluh. ITHU T€Mbl MOTYT OBITh KaK WH-
JUBUYaJIbHBIMU 33JaHUSIMHU, TaK U TPYNIOBBIMU JJII COBMECTHOI'O BBIIOJIHEHUS
VCCIIEIOBAHUS.

Temot pegpepamos (00Kk1a0086):

HenpepsiBHbIE Ap0oOH.

[IpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapaitennbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYEHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a1aHne NPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
CnoxeHre rapMOHUYECKUX KOJIeOaHUM.

['paduueckoe penieHne ypaBHEHUH U HEPABEHCTB.
[IpaBuiIbHBIE U MOJYIPAaBUIbHBIE MHOTOTPAHHUKHU.
Konnueckue ceueHust U uX MPUMEHEHUE B TEXHUKE.

10 [Tonsitue nuddepeHimana u ero MPUIOKEHUS.

11.Cxembl HOBTOPHBIX UCTIbITaHUK bepHyu.
12.WccnenoBanuie ypaBHEHUN U HEPABEHCTB C TapaMETPAMH.

wCoNoOUk~WNE
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckuii miiad

Bux yueOHoi1 padoThl

AyautopHbie 3anaTus. Cogep:xxanue

KoanuecTrBo yacoB

00y4eHuUs
BBeneunue 2
Pa3zBuTre moHATHS O YUCIIe 2
Kophu, crenenu, sorapumbl 10
[IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE 8
KomMOunaropuka 10
KoopauHaTel 1 BEKTOPHI 10
OCHOBBI TPUTOHOMETPUHU 30
OyHKIMU U Tpapuku 8
MHOrorpaHHUKHU U KpyTJIbIE TEa 16
Havana MaremaTH4ecKkoro anaiamnsa 17
WNHTterpan u ero npuMeHeHNe 18
DJIEMEHTBI TEOPUHU BEPOATHOCTEN U MaTe- 10
MAaTHYECKOM CTaTUCTUKU
YpaBHEHUS U HEPABEHCTBA 18
HTtoro 159
CamocrosiTesibHAsA pa0d0Ta, KOHCYJIbTA-
1071
B TOM YHCJIE: 12
[ToaroToBKa K MPaKTUUECKUM 3aHATUSIM,
MOATOTOBKA BBICTYIUICHUH 10 3aaHHBIM
TeMaM, JJOKJIa/I0B, pedepaToB, dcce, HHIH-
BUJTyJIBHOTO MPOEKTA C UCTIOJIb30BAaHUEM
WH(OOPMAITMOHHBIX TEXHOJIOTHUH | JIp.
KOHCYJIbTaIlH 8
Ilpomesrcymounaa ammecmavyusn ¢ ghopme IK3amena
Bcero 239
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YYEBHO-METOAMYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI
YYEBHOU JUCHUIIIMHBI b/1.06 MATEMATHKA.

OcBoenue nporpaMmmbl yaeOHo# auctumuinasl bJ[.06 Martematuka npesnoiaracT Haiu-
e B MPOQECCHOHATBHON 00pa30BaTeIbHONW OpPraHU3allid, PeaTH3yIoNel 00pa30BaTEeIbHYIO
nporpamMmy cpeaHero oomiero oopazoanus B npezaenax ocsoenus OITOIT CITO nHa 6a3e ocHOB-
HOTO 001Iero 00pa3oBanusl, yaeOHOTO KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00€CIICYHTh
oOydaromuMmcsi cBOOOJHBINM nocTyn B MHTepHeT BO BpeMsi y4eOHOro 3aHSTUS M TEPUOJ
BHEY4YEeOHOM AEATEITbHOCTH.

[Tomemenue kabunera MaremMaTuku yraoBieTBOpsieT TpeOoBaHusiM CaHUTapHO-
snuaemMuonornueckux npasuwi U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHO TUIIOBBIM
0o0opy/soBaHUEM, YKAa3aHHBIM B HACTOSAUIMX TPeOOBAHMSIX, B TOM YHCIE CIEHUATHU3UPOBAHHON
yueOHOM MeOCNIbI0 U CPE/ICTBAMU OOYUYEHUSsI, JTOCTATOYHBIMU JIJISl BBIMOJHCHHUS TPeOOBAaHUI K
YPOBHIO MOJATOTOBKH 00YYarOIIHUXCSI.

B xabunere ecTp MyJIbTUMEIUIHOE 000PYJOBAHKE, TOCPEICTBOM KOTOPOIO YYaCTHUKU
00pa30BaTeNbHOTO MpoIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO HH(OPMALIHIO 110 MaTeMaTHKE,
CO3/71aBaTh MMPE3CHTAIINH, BUACOMATEPUAIIbI, MUHBIE TOKYMEHTHI.

B coctaB y4eOHO-METOIMYECKOTO U MaTepUaIbHO-TEXHMUYECKOTO OOecreueHus: mpo-
rpaMMbl yueOHo# nucuumuinnbl bJ1.06 Matemaruka BXOJAT:

* MHOTO()YHKIITMOHAJIbHBIM KOMILJIEKC TPero1aBaTes;

* HarJsigHbIE MOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJIHWII, IJIAKaTOB, MOPTPETOB BBIIAO-
[IMXCS YYEHBIX-MAaTEeMaTUKOB U Jp.);

* HHPOPMAIIMOHHO-KOMMYHHKATUBHBIC CPEJICTBA;

* 5KpaHHO-3BYKOBbIE IOCOOUS;

* KOMIUIEKT TEXHUYECKOM JOKyMEHTAlluM, B TOM YHCIIe MaclopTa Ha cpeacTBa olyue-
HUS, THCTPYKIIMH 10 X UCTIOJIB30BAHUIO U TEXHUKE O€30MaCHOCTH;

» OuOMoTeuHbIN HOHI.

B OubnuoTeunslii GoHI BXOAAT yueOHUKHU, yueOHO-MeToaudeckue KoMIuiekTol (YMK),
obecrieunBarone ocBoeHue ydeOHoW nucuurmiuHbl BJ[.06 MatemaTuka, peKOMEHIOBaHHbBIC
WM JOMYIIEHHBIC TSl UCIIOJIb30BaHMsl B MPOGECCHOHATBHBIX 00pa30BaTEbHBIX OPraHU3AIMSIX,
peanu3yronux o0pa3oBaTeIbHy0 NPOrpaMmMy CpeAHEro o0IIero o0pa3oBaHus B IpeesIax OCBO-
enust OITOIT CITIO Ha 6aze 0CHOBHOTO 00111er0 00pa3oBaHusI.

bubnuoTteunsiit (HOH TOMOJHEH SHIUKIONEIUSIMU, CIPABOYHHKAMHU, HAYIHON, HAYUYHO-
MOMYJISIPHOM U APYroi JTuTepaTypoil Mo MaremMaTuke. B mpoiiecce ocBoeHUs porpaMMbl yued-
Holt mucturnHbl BJ1.06 MatemaTka CTyIeHThI MTOJTYyJar0T BO3MOXKHOCTD JIOCTYTA K AJIEKTPOH-
HBIM Y4eOHBIM MaTepuaiaM M0 MaTeMaTHKe, UMEIOIUMCS B CBOOOTHOM JOCTyIe B cetu MHTep-
HeT (JIEKTPOHHBIM KHHUTaM, paKTUKyMaMm, TectaM, marepuanam EI'D u np.).
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLJIAHBI

3.1. MaTepuaabHO-TeXHHYECKOe o0ecrevyeHne

Peanuzarmus yueOHOM TUCIUIUIMHBL: y4eOHBINH KaOMHET MPUKIAIHOW MaTEeMAaTHKH.
O6opynoBanue yuyeOHOro KaOWHETa: TaOJIMIIBI, HATJISITHBIE TTOCOOMS, MOJICIH T€OMETPUICCKUX
TEJ ¥ MHOTOTPaHHUKOB.

TexHUYECKHE CPeACTBA OOYUCHHSI: 3aHATHUS TPOBOJISATCS B ayJUTOPHUSIX, OCHAIICHHBIX MYJIbTH-
MeIuiHBIM 000pynoBanueM. [IpoBenenue psga 3aHATUH, B TOM YUCJIE CAMOCTOSTEIBHBIX padoT,
TUTAHUPYETCS B KOMIBIOTEPHBIX KJIaccaX Y4eOHBIX KOpIycoB. lIpenycMOTpeH moka3 CiialijioB,
MIPOBEICHUE JICKIIUN-TTPE3CHTAIIMA M TPAKTUYECKHUX 3aHATUN C UCIIOJIb30BAaHUEM HATJISAHBIX I10-
cooui.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

JINTEPATYPA
Hopmamueno-npasosvie 0okymenmul

1. [Ipuka3 MunucrepcTBa mpocBelleHust poccuiickoil penepanun denepanbHas ciyx0a
o Haj3opy B chepe oOpasoBanus u Hayku «O0 yrBepxknenun Ilopsaka mpoBeneHUs
rocyapCTBEHHOM MTOTOBOW aTTeCTaldU MO 00pa3oBaTEIbHBIM MPOTPaMMaM CPEIHETO
oOmero  obpazoBanusi» or 7  HosOpa 2018 roma N 190/1512
http://docs.cntd.ru/document/542637893

2. ®denepanbHbIN 3aKOH O BHECEHHH M3MeHeHn B DenepanbHbiil 3akoH "O0 oOpa3oBaHuu

B Poccuiickoit Deneparn" oT 21 neKkaops 2018 I.
http://docs.cntd.ru/document/552008604/

s npenooasamens

1.  Manyrun, B. A. Teopust BeposiTHOcTel : yueOHoe nmocooue ans CITO / B. A. Manyrun. —
M. : UznarensctBO FOpaiit, 2018. — 266 ¢. — (Cepus : [IpodeccuonanpHoe 06pa3oBa-
Hue). — ISBN 978-5-534-08519-8. — Pexum mocrymna : www.biblio-
online.ru/book/CB87EE92-2EBC-46F4-9D75-E91EB911F34E.

2.  Maxkcumosa, O. JI. OCHOBbI MAaTEMaTHYECKOTO aHAIN3a: HEPABEHCTBA U OIEHKH : yueOHOE
nocobue st CI1O / O. 1. MakcumoBa. — M. : U3narensctBo FOpaiit, 2018. — 188 ¢. —
(Cepus : [Ipodeccronansuoe obpazosanue). — ISBN 978-5-534-08226-5. — Pexum 10-
cryna : Www.biblio-online.ru/book/5BF71829-0831-45C6-B00B-206B9F0272A1.

3.  Beutomos, E. M. MaremMaTnka: OCHOBHbIC MAaTEMaTHIECKHE CTPYKTYPHI : ydeOHOE TI0CO-
oue mis CI1O / E. M. BeutomoB. — 2-¢ m3a. — M. : M3natenscTBo FOpaiit, 2018. — 291
c. — (Cepus : IIpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-08078-0. — Pe-
XHUM foctyna : Www.biblio-online.ru/book/A16D6A97-7DF5-4745-AD3B-
77TFABG6EQ0417B.

4. Meroauka pa3BuBaolero o0ydeHus Mmatemaruke : yueOHoe nocodue ais CI1O / B. A.
Hanunrep, H. /1. lllatosa, E. A. Kanst, JI. A. ®unonenko ; nox obul. pea. B. A. Jlanunre-
pa. — 2-e uzn., ucnp. u gon. — M. : UznarensctBo FOpaiit, 2018. — 297 ¢. — (Cepus :
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[Tpodeccuonanbroe oobpazopanue). — ISBN 978-5-534-07408-6. — Pexxum nocryna :
www.biblio-online.ru/book/8FD02EF1-AD1C-45C4-AF0B-8BAFD7B5AF35.

BbammvakoB M.M. Maremarrka: y9eOHUK sl CTYA. YUPESKIEHUH cpena. mpod. oOpazoBa-
Husg. — M., 2014.

BbammvakoB M.U. Martematuka. COOpHUK 3a1a4 Mpo(UILHON HAPaBIEHHOCTH: y4e0. mo-
cobue s CTyI. yupexkaeHui cpe. nmpod. oopazoanus. — M., 2014.

bammvakoB M.M. Marematuka. 3agadnuk: y4e0. mocobue s CTyH. YUPEKIACHHUU Cpell.
npod. o6pazoBanus. — M., 2014.

s odbyuarowuxcs

CapoBuuuas, M. B. MaTtemaTudeckuii aHaau3: onpeiesIeHHbIN HHTerpait B 2 4. Yactp 2 :
yuebHoe nocodue st CI1O / . B. CagoBauuas, E. B. Xopommnosa. — 2-e u3a., nep. u
nomn. — M. : U3parensctBo FOpaiit, 2018. — 199 ¢. — (Cepus : [Ipodeccuonanshoe
obpazoBanue). — ISBN 978-5-534-06836-8. — Pexxum poctymna : www.biblio-
online.ru/book/6A59B9B5-23AB-4BF4-8D6E-CB1FC9646B81

CapoBuuuas, M. B. MaTtematudeckuii aHaau3: onpeiesIeHHbIN naTerpa B 2 4. Yacts 1 :
yuebnoe nocooue st CI1O / U. B. CagoBuuyas, E. B. Xopommnosa. — 2-e u3f., nep. u
non. — M. : U3gatensctBo FOpaiit, 2018. — 242 ¢. — (Cepus : IIpodeccuonanbHoe 00-
pasoBanue). — ISBN 978-5-534-06834-4. — Pexxum moctyma : Www.biblio-
online.ru/book/67595AD8-C702-49B5-BE0B-5518C3D48253.

Canosauuas, 1. B. Marematnueckuii ananus. JuddepennmpoBanue GyHkuuii oaHoi mne-
peMenHo# : yue6noe nocobue s CI1O / U. B. Canosuuuas, T. H. ®omenko, E. B. Xo-
pommiioBa. — 2-€ U3, nep. u gor. — M. : U3matensctBo FOpaiit, 2018. — 156 ¢. —
(Cepus : I[IpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-06596-1. — Pexum no-
cryma : www.biblio-online.ru/book/1EOE10CE-D524-437F-9487-C727CB2C5826.

Canosauuas, 1. B. MatemaTtnueckuii ananus. [Ipeaen u HenpepbIBHOCTh (PYHKIIMU OJTHOM
nepeMeHHoil : yaueoHoe nmocobue mis CI10 / Y. B. CanoBuuyas, T. H. @omeHko ; o
o0mr1. pea. B. A. Uneuna. — 2-e uza., nep. u non. — M. : Usparenscto KOpaiit, 2018. —
115 ¢. — (Cepus : [Ipodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-08474-0. —
Pesxxum noctyna : www.biblio-online.ru/book/SBE31BDE-2B79-40CC-8C2E-
D1A44519C9B2.

Hamunrep, B. A. Marematuka: jorapuMHUUECKUE YpaBHEHHUS U HEPABEHCTBA : yueOHOE
noco6ue mist CI1O / B. A. lanunrep. — 2-e u3 ., uchp. u nom. — M. : I3garenscTBo
FOpaiit, 2018. — 176 ¢. — (Cepus : [Ipodeccnonamsaoe oopazosanue). — ISBN 978-5-
534-05316-6. — Pexwum goctyma : Www.biblio-online.ru/book/463A718E-0643-410F-
B80A-3B13F454D71A.

Hanmuarep, B. A. MaTtemaTuka: TpUTOHOMETPUYECKHUE YPABHEHUS M HEPABEHCTBA : yueOHOe
noco6ue st CI1O / B. A. lamuarep. — 2-¢ u31., ucnp. u jorn. — M. : I3garenscTBo
FOpaiit, 2018. — 136 ¢. — (Cepus : [Ipodeccnonamsroe oopazoBanune). — ISBN 978-5-
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534-08453-5. — Pexum moctyma : Www.biblio-online.ru/book/A4D15FE3-2443-4C23-
8669-FB30D812F357.

Hanunrep, B. A. MatemaTtuka: oOpaTHbIe TpUTOHOMETprUeckue GyHKIUH. Pemenue 3amay
: yaeoHOe ocooue st CI1O / B. A. Hanunrep. — 2-¢ u3f., ucnp. u gon. — M. : U3na-
tenbcTBO FOpaiit, 2018. — 147 ¢. — (Cepus : [Ipodeccnonansnoe oOpa3oBanue). —
ISBN 978-5-534-08452-8. — Pexwum noctyna : Www.biblio-online.ru/book/F4A133C0-
CC26-4C87-90E0-3D52F4503709.

Hlunaues, B. C. luddepenunanbnoe u HHTErpajibHOE UCUUCIICHUE: YIeOHUK U TPAKTH-
kym ais CITO / B. C. Hlunaves. — M. : M3aarenscTBo HOpaiit, 2018. — 212 ¢. — (Cepust
: [Ipodeccnonansuoe oopazoBanue). — ISBN 978-5-534-04547-5. — Pexum nocrymna :
www.biblio-online.ru/book/6E17B49F-D6F3-4C4E-8EB8-D48373D5A996.

Bboromomnog, H. B. Anre6pa u Hauana aHanu3za : yaeOHoe nocodue s CI1O / H. B. Boro-
MoJioB. — M. : M3narenscTBo IOpaiit, 2018. — 200 c. — (Cepus : [IpodeccuonanbHoe
obpazosanue). — ISBN 978-5-9916-9858-0. — Pexwum gocrtymna : Www.biblio-
online.ru/book/FAB02AF4-B498-40AB-9FC5-000A50E493B8.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TV CHUILIAHGBI BJ1.06 MATEMATHKA

KoHTpo/Ib M OlleHKA Pe3yIbTaTOB OCBOCHUS YU€OHOM JUCLUIUIMHBI OCYIIECTBISIETCS MIPenoia-
BaTeJIEM B IIPOLIECCE MPOBEACHUS IPAKTUUECKUX 3aHIATUN, TECTUPOBAHUS, a TAK)KE BBIIOJIHEHUS
00y4aroIUMUC UHIUBHUIyaIbHbBIX 3aJaHUH, IPOEKTOB, UCCIICAOBAHUI.

Onenka kauecTBa OcBO€HUs IporpaMMsbl aucuuiuinesl BJ[.06 MaTtemaruka BKIto4yaeT Te-
KyIIUH KOHTPOJb YCIEBAEMOCTH, IPOBEAECHUE KOHTPOJBHBIX U CAMOCTOATENBHBIX PaboT 10
paszenaM JUCHUIUIMHBI, TPOBEPKY BBIMOJHEHHS JOMAIIHUX padoT, 3alIUTy pedepaToB, UTOTO-

BOI1 ()OPMOIi KOHTPOJIS SIBJIIETCSA IK3aMEH.

CO3Z[aHBI (I)OHI[BI OLCHOYHBIX CPCACTB, ITO3BOJIAOIINEC OLICHUTL 3HAHUA, YMCHUA 1 HABBIKU.

donnpr Haxogarcsa B YMK 1o nuciuiuivge.

PesyabTaThl 00yueHus
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIE 3HAHUSA)

®opMBbI M METO/IbI KOHTPOJISI  OLIECHKH pe-
3yJIbTATOB 00y4YeHHs

YMmenus:

9K3aMCH

MPOBOANTH MPAKTHYECKHUE pacdeThl mo (op-
MynaM, BKIouas (QOpMyJbl, coaepiKaline
CTEMEeHH, PAAMKANIbI, JOrapudMbl U TPUTO-
HOMeTpuYeckre (GYHKIMH, HCIONb3yS MpU
HEOOXOJUMOCTH CIPAaBOYHBIE MaTepHalbl U
MPOCTEUIINE BBIYUCIUTEIbHBIE YCTPOHUCTBA

MPaKTUYECKHE 3aHATHSA, TSCTUPOBAHHUE, BHEa-
YAUTOpPHAsE CaMOCTOsITeNIbHAsA paboTa, KOH-
TpoJbHas paboTta

BBIYUCIISITh 3HAYCHUE (YHKIUHU TI0 33JaHHO-
My 3HA4€HHIO apryMeHTa IpPH pa3IHYHBIX
crnocobax 3amaHusg (QYHKIUH; OMNPEIeNATh
OCHOBHBIE CBOMCTBAa YHCIOBBIX (YHKIHH,
WITIOCTPUPOBATh UX Ha rpaukax; CTPOUTbH
rpa¢uku (GyHKUIUN; MCIOIB30BaTh IMOHATHE
(GyHKUIMU JUIs OTMCAHMS M aHalIM3a 3aBUCH-
MOCTEHN BEIUYNH

MIPAKTUYECKUE 3aHITUSI, TECTUPOBAHUE, BHEa-
YIUTOPHAs CaMOCTOsATENIbHAS paboTa,

HaXOJUTh  TMPOU3BOJAHBIE  BJIEMEHTApHBIX
(GyHKIMI; UCHOIB30BaTh MPOU3BOJHYIO IS
U3y4eHHs] CBOMCTB (YHKIMH M TOCTPOEHUS
rpaduKoB; MPHUMEHATh HPOU3BOJIHYIO IS
NPOBEICHUS TPUOIMKEHHBIX BBIYMCICHUH,
pelmaTte 3aJa4yd MPUKIAJAHOIO XapakTepa Ha
HaXO0X/IeHWE HauOOJbIIEro U HAaUMEHbILEro
3HA4YEHUS; BBIYUCIATH B MPOCTEUIIUX CIIyda-
AX IUIOWAAU U O0BEMBl C HCIOJIb30BAaHHEM

OMMpECACIICHHOI'O MHTETpajia

MIPaKTUYECKHE 3aHITHsI, KOHTPOJIbHAs paboTa,
BHEAyJIMTOPHAsl cCaMOCTOsITeNIbHAs paboTa, moj-
roToBKa pedepara

peliaTh palfMOHAJIBHBIC, TTIOKAa3aTCIIbHBIC, JI0-
I‘apI/I(bMI/IquKI/IC, TPUTOHOMCTPUYICCKUC
YpaBHCHUA, CBOIAIIUCCA K JIMHEWHBIM U

KBaApAaTHbBIM, a4 TaKXKC AaHAaJIOTMYHBbIC HEpa-

MPAKTUYECKHE 3aHITHsI, KOHTPOJIbHas padora,
BHEAy/IMTOPHAsI CAMOCTOSITeNIbHAsI paboTa, Mo-
roTtoBka pedepara
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BEHCTBA U CUCTEMBI; IPUMEHATH PA3JIU4HbIC
METOABl Ul pELICHUs YpPaBHEHUM, HeEpa-
BEHCTB U CUCTEM

3HaHuA:

9K3aMCH

3HAYCHUE MAaTeMAaTHMYEeCKOM HayKu i pe-
HIeHUsT 33/1a4, BO3HUKAIOUIUX B TEOPUU U
MPAKTUKE; IIUPOTY U B TO K€ BPEMsI OTPaHHU-
YEHHOCTh MPUMEHEHUSI MaTeMaTH4YeCKUX Me-
TOJIOB K aHAJIM3Yy M HCCJEI0BAaHHUIO IpOIEC-
COB U SIBJICHUH B MPUPOJIE U OOIIECTBE

MPAKTUYECKHE 3aHITHSI, KOHTPOJIbHAS paboTa,
BHEAyJIMTOpHAsl caMOCTOsITeNIbHAsA paboTa, Mo-
roToBKa pedepata

OCHOBHBIC ITOHATHUA W METOAbBI MAaTEMATHUUC-
CKOI'0 aHaJlu3a, anredppl, FeOMETPUU

MPAKTUYECKHE 3aHATUS, TECTHUPOBAHHE, KOH-
TposibHass paboTa, BHEAYIUTOPHAs CaMOCTOS-
TenbHas paboTa, MOAroToBKa pedepara

OCHOBHBIC YHCJICHHBIC MCTO/bI pCIICHUA
MMPUKIAAHBIX 3a/1a4

MPAKTUYECKHUE 3aHITHSI, KOHTPOJIbHAs padora,
TECTHPOBAaHUE, BHEAYJIUTOPHAS CaMOCTOSITEIIb-
Has paboTa, TOAroToBKa pedepara
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