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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma obmieoOpaszoBaTenbHOM yueOHom auciumiraa [1J1.01 Marematu-
Ka MpeJHa3HaYeHa JUisl U3y4yeHUs MaTeMaTUKHU B MPO(PECCUOHAIBHBIX 00pa30BaTelib-
HeIX opranmzanusax CIIO, peanusyronmx 00pa3oBaTeNbHYIO MPOrPaMMYy CPEIHEro
oOmiero oOpa3oBaHusi Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHUs NPHU IMOATOTOBKE
CIICIIMAJIUCTOB  CpeaHero 3BeHa 1Mo cneunaidbHoctn 21.02.05  3emenbHO-
MMYIIIECTBEHHBIC OTHOIIICHHUSI.

[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanmii PI'OC COO, npennsBisie-
MBIX K CTPYKTYpE€, COIEPKaHHIO M Pe3yJbTaTaM OCBOCHHS YYCOHOW MUCIIUTUIAHBI
I1J1.01 Marematrka B COOTBETCTBUM C PexOMEHAAUsIMU O OPraHU3alMKU MOIyde-
HUSL cpefHero oOIero oOpa3oBaHus B Mpefesiax OCBOCHHS 00pa30oBaTENbHBIX MPO-
IpaMM cpeaHero npodeccuoHaIbHOro 0Opa3oBaHusa Ha 0a3e OCHOBHOIO 00IIEro 0o-
pa3oBaHUs C y4eToM TpeOoBaHUN (enepalbHbIX TOCYIapCTBEHHBIX 00pa3oBaTelb-
HBIX CTaHAAPTOB U MOJydyaeMou mpodeccuu Wiv CnenuaibHOCTH cpefHero npodec-
CHOHAJIBHOTO 00pa3oBaHus (muchMoO JlemapTaMeHTa rocydapCTBEHHOM MOJIUTHKU B
chepe moaroroBku padounx kaapoB u JAI1O Munobpuayku Poccun ot 17.03.2015 Ne
06-259).

Conepsxanue nporpammbl [1J[.01 MartemaTuka HampaBJIeHO Ha JTOCTHXKCHHE
CICIYIOIINUX LeJIe:

* oOecrieueHue chOpMUPOBAHHOCTH MPEJICTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMAaTUKHU;

* obecrnieyeHre cPOPMUPOBAHHOCTH JTOTUUYECKOTO, aITOPUTMHUYECKOTO U MaTeMa-
TUYECKOTO MBIIIICHNUS;

+ oOecrieueHue cHOPMUPOBAHHOCTH YMEHUIN TPUMEHSTD MOJTYyUCHHBIC 3HAHUS TIPU
pEIICHUH Pa3InYHBIX 33]1ay;

* obecrnieyeHrne cHOPMUPOBAHHOCTH NPEACTABICHUM O MaTeMaTHKE KakK 4YacTu
00111eueIOBEYECKON KYJIbTYPhl, YHUBEPCATIHLHOM SI3bIKE HAyKH, MMO3BOJISIONIEM
OIMMCHIBATh U U3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.

B mporpammy BKJIIOYEHO COjEpXaHUE, HAMpaBlieHHOE Ha (HOPMHUPOBAHUE Y
CTYJICHTOB KOMITETCHIINA, HEOOXOAUMBIX ISl KAYECTBEHHOTO OCBOCHHS MPOTPAMMBI
noarotoBku crnenuanuctoB cpeanero 3BeHa (IIIICC3) nmo cnemmansnoctn 21.02.05
3eMeNbHO-UMYIIIECTBEHHBIE OTHOILIEHHS Ha 0a3e OCHOBHOT'O 00IIEro 00pa3oBaHMs.

[Iporpamma MOKET HCIIOIB30BAThCSA IPYTUMH MPOoQeCcCUOHATLHBIMU 00pa3o0-
BaTEJIbHBIMU OpPraHU3AIMSIMHU, PEATU3YIOIIUMHU 00pa30BaTEIbHYIO IPOTpaMMy Cpe/i-
Hero obmiero oOpazoBaHMsl Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUsSl B Mpejenax
ocBoenus [IIICC3 no cnenuansHocTH 21.02.05 3eMenbHO-MMYIIECTBEHHBIE OTHO-
IICHUSI.

B pasnene mporpammbl «Coaepkanne y4eOHOW TUCIUTIIMHBDY KYPCUBOM BbI-
JIENICH MaTepHuay, KOTOPHIM MPH W3YYECHUH MaTeMaTHKW Kak 0a30BO#, Tak W MpPO-
¢buabHON Y4eOHON TUCITUTIIMHBI, KOHTPOJIIO HE TTOJICHKUT.



MECTO YYEBHOU JUCHUTUINHBI B YYEBHOM ITJIAHE

B y‘le6HOM IIaHC IIPOrpaMMBI IIOATOTOBKHU CIICHHUAJINCTOB CPCAHCIO 3BCHA 110

crenpasibHOCTH 21.02.05 3emenbHO-UMYIIECTBEHHBIC OTHOIICHHUS Yy4deOHas JUCIH-
mmHa [171.01 MaremaTrka BXOJUT B COCTaB BXOJUT B COCTAB MPO(HMIBHBIX JAUCIH-
IJIMH 00111€00pa30BaTeIbHOTO ITUKIIA.

PE3YJIbTATBl OCBOEHUS YYEBHOU JUCIUTIJIMHBI

OcBoeHue cojepaHusi Y4eOHOM IUCHMUIUIMHBI OOECIEUMBAET JOCTHKECHUE

CTYACHTaMHU CJICAYIOINMX PE3YyJIbTATOB.
* JIUYHOCHIHDIX.

>

>

c(hOpMUPOBAHHOCTH MPEACTABICHUNA O MAaTEMATHUKE KaK YHUBEPCAIHHOM SI3BIKE
HayKH, CPEICTBE MOJCIMPOBAHUS SIBJICHUUA U MPOILECCOB, UACAX U METOAaX
MaTeMaTUKH;

NOHMMAHHE 3HAYMMOCTH MAaTEMATHKHU ISl HAyYHO-TEXHHYECKOTO IMporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKE KaK K 4acTdh OOIIeuesioBeue-
CKOM KyJIBTYpBI Ue€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MATEMAaTUKH, SBOIIO-
€N MAaTEeMaTUYECKUX UJIEU;

pa3BUTUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOT'O BOOOPAXKEHHUSI, ajIro-
PUTMHUYECKON KYJIbTYPhI, KPUTUYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOAMMOM
U1 Oyayied mpodecCuoHanbHON eI TENbHOCTH, ISl IPOAOJIAKEHUsSI 00pa3o-
BaHUA U caMOOOpa30BaHMS;

OBJIaJICHUE MATEMaTUYECKUMU 3HAHUSMHU U YMEHUSMH, HECOOXOJAUMBIMU B TO-
BCEIHEBHOMN >KM3HM, JIJII OCBOCHHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX IUCIIH-
TUTHMH U TACUUIUIAH MPOPECCHOHAIBHOTO ITUKJIIA, JIJIS MOTY4YeHUs: 00pa3oBaHus
B 00J1aCTSAX, HE TPEOYIOIMUX yriayOJIeHHON MaTeMaTHUYeCKOM MOATOTOBKY;
TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHUIO, B TOM YKCJIE CaMOOOPa30BaHUIO,
Ha TPOTSHKEHUU BCEW JKM3HM; CO3HATEILHOE OTHOIIEHHE K HEMPEPhIBHOMY 00-
Pa30BaHUIO KAaK YCIOBUIO YCHEITHON MPodeCcCUOHAIBEHON U OOIIECTBEHHOM J1e-
SATEIHHOCTH;

TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKONW M OTBETCTBEHHOM
NEeATEIIbHOCTH;

TOTOBHOCTH K KOJUIEKTHBHOM pabOTe, COTPYTHUUECTBY CO CBEPCTHUKAMH B 00-
pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOW, y4eOHO-MCCIIeI0BaTeIhCKON, MPO-
€KTHOM M IPyTUX BUAAX JIEATEIIbHOCTH;

OTHOIIIEHHUE K MPOdHEeCCUOHAIBHOM ACATEILHOCTH KaK BO3MOXXHOCTH Y4acCTHUsI B
pelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIICHAI[MOHAIBHBIX
npoOJieM;

° Memanpeomemublx:

>

YMCHHUE CaMOCTOATCIIbHO ONPCACIIATE HCIU ACATCIbHOCTHU WU COCTABJIATH IlJIa-
HbI ACATCIIBHOCTU, CAMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIUPOBATL U KOP-
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PEKTHPOBATh JCSITEIBHOCTh; MCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI JIJIS JI0-
CTYDKCHUS TTOCTABIICHHBIX IICJICH M peau3alliyl IUIAHOB JICATEIIbHOCTH; BHIOH-
paTh yCICIIHBIC CTPATETUH B PA3JIUYHBIX CHUTYAIIHsX;

YMCHHE MPOJTYKTUBHO OOIIAThCS M B3aWMOJICHCTBOBATH B MPOIIECCE COBMECT-
HOW JEATCIIBHOCTH, YYUTHIBATh MO3UIIUU JIPYTUX YYACTHUKOB JICITCILHOCTH,
a2 pexTUBHO pa3pemarb KOH(PIUKTHL

BJIaJICHUE HaBBIKAMU ITO3HABATEILHOW, YI€OHO-UCCIIETOBATEILCKON U MTPOEKT-
HOW JeSTEILHOCTH, HaBBIKAaMH pa3pelieHus] mpooJieM; ClIOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbBHOMY TOUCKY METOJIOB PCUICHUS MPAKTHYSCKUX 3ajad,
MPUMEHCHHUIO Pa3IMYHbIX METOJIOB ITO3HAHWS;

TOTOBHOCTP W  CIIOCOOHOCTH K  CaMOCTOSITEJIbHOW  MH(OPMAIMOHHO-
MO3HABATEIBHON JICATEIbHOCTH, BKJIIOYAas YMCHHE OPHCHTHPOBATHCS B pa3s-
JUYHBIX UCTOYHUKAX WH()OPMAIIMH, KPUTHUSCKHA OIICHUBATH U MHTEPIPETHPO-
BaTh MHPOPMAITHUIO, TIOTYyJaeMYIO U3 Pa3INIHBIX HCTOUHUKOB;

BJIQJICHUC SI3bIKOBBIMH CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO ¥ TOYHO HM3JIaraTh
CBOIO TOYKY 3PEHUS, UCIIOJH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA;
BJIaJICHWE HaBBIKAMHU TO3HABATEIHLHOW pediiekcHM KaKk OCO3HAHUS COBEpIlac-
MBIX JIEHCTBUN M MBICTUTEIBHBIX MPOIECCOB, HX PE3YJIbTATOB U OCHOBaHUM,
IpaHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEIIBHBIX 3a7a4 U CPE/CTB
TUTS X TOCTHIKEHUS;

EJICYCTPEMJICHHOCTD B TIONCKAX W MPUHATHH PEIICHUH, COOOPa3uTEIIBHOCTh U
UHTYWLHS, Pa3BUTOCTh IPOCTPAHCTBCHHBIX IPEJICTABICHHUIA, CIOCOOHOCTH
BOCIPUHUMATh KPacoTy U TAPMOHHIO MHPA;

* npeoMemHbIX.

>

>

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMaTUKE KaK 4acTH MUPOBOU KYJib-
Typbl U MECTE MaTEeMaTUKHU B COBPEMEHHOM ITUBUIIM3AIIMHU, CTIOCO0AX OMHCAHUS
SIBJICHUI PEAIbHOTO MUPA HA MATEMAaTUUYECKOM SI3BIKE;

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O MAaTEMAaTHUYECKUX TMOHATHUSIX KaK BaX-
HEUIINX MAaTEMAaTHYECKUX MOJIEIISIX, ITO3BOJISIONIMX OIKMCHIBATh U H3y4aTh
pa3HbIE MPOLIECCH U ABJICHUSA; TOHMMAHUE BO3MOXHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPUI;

BJIAJICHUE METOJIaMHU JIOKA3aTEJILCTB U AJITOPUTMOB PELICHUS, YMEHUE UX MPU-
MEHSATh, POBOAUTH JOKA3ATEIbHBIE PACCYKICHUS B XO/€ PEIICHUS 3a/1a4;
BJIAJICHUE CTAHJIAPTHBIMUA NPUEMAaMHU PEIIEHUS] PAlMOHAIBHBIX W HppaLMo-
HAJIBHBIX, TMOKA3aTEJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHCHUU WU
HEPABEHCTB, UX CUCTEM; MCMOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM,
B TOM YHCJIE ISl IOUCKA MYTH PEIICHUS] ¥ WUIFOCTPALIMU PEIICHUS YPABHEHUMN
Y HEPABEHCTB;

c(hOpPMUPOBAHHOCThH MPEJCTABICHUI 00 OCHOBHBIX MOHSATHUSIX MAaTeMaTHYECKO-
ro aHajau3a U UX CBOMCTBAaX, BIAJCHUE YMEHUEM XAPAKTEPU30BATh NOBEACHUE
(GYHKIIUNA, UCTIOIH30BAHUE TIOJIYYCHHBIX 3HAHUM JJISl ONMCAHMS M aHAJIU3a pe-
AJIbHBIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMHM IOHSTHUSIMHU O IJIOCKMX M IPOCTPAHCTBEHHBIX I'€OMET-
puyeckux ¢Gurypax, UX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHMHS

pacino3HaBaTb rCOMETPHUYCCKHC q)HprI)I Ha 49ePTCKax, MOACIIIX U B PCAJIbHOM
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MUpE; TPUMEHEHUE M3YUYEHHBIX CBOWCTB reoMerpudeckux ¢uryp u gopmyn
JUISL PELIEHUS] TEOMETPUYECKUX 3a/1a4 U 3a1a4 C PAKTUYECKUM COJIEPKAHUEM;
c(OpPMHUPOBAHHOCTH MPEACTABICHUIN O MpOIeccax U SIBJICHUSX, UMEIOIINX Be-
POSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIBHOM MUDE,
OCHOBHBIX MOHSATHSX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEMN; YMEHHUI HAXOAUTh
Y OLICHMBAaTh BEPOSTHOCTH HACTYIUICHHS] COOBITUH B MPOCTEHIIMX IpaKTUYe-
CKHUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEJINYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpH
peleHny 3aaa4.



COEPXXAHUE VUYEBHOM JAUNCHUITIMHBI
BBenenue

MaremaTuka B Hayke, TEXHUKE, YKOHOMHUKE, HHGOPMAITMOHHBIX TEXHOJIOTHSIX
U MpaKTUYECKOU aesTenbHOCTH. Llenu u 3amaun u3ydeHus MaTeMaTHKUA MPHU OCBOE-
Hun crenuanbHocter CII1O.

AJITEBPA
Pazeumue nonamusa o uucne
[enbie u panrioHanbHble yKcia. [eficTBurenbublie yncia. [IpubnmkeHHble Bbi-
yuciieHus. KoMruiekcHbie uncna.
Kophu, cmenenu u n02apugmoi

Kopuu u crenenn. KopHu HaTypaiabHON CTENEHW M3 4Mcla U UX cBoicTBa. Cre-
NIEHU C PalMOHAJIIBHBIMH MTOKA3aTENsIMU, UX CBOMCTBA. CTENEHU C AEHCTBUTENbHBIMU
nokazarensimMu. Ceoticmea cmenenu ¢ 0eticmeumeIbHblM HOKA3ameneM.

Jlorapugm. Jlorapudgm uucaa. OcHoBHOE JorapupMuuecKoe ToxkaecTBO. Jlecs-

TUYHBIE U HaTypaibHble Jorapudmel. [IpaBuna nerictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBaHHUIO.
IIpeoOpa3oBanue ajredopamyeckux BbIpaxkenuil. [IpeoOpa3zoBaHue panoHab-
HBIX, UPPAlMOHAJILHBIX CTEMEHHBIX, MOKA3aTEIbHBIX U JIOTApUPMUUECKUX BBIpaXKe-
HUH.

Ilpakmuueckue 3anamus

Apudmernueckre NeUCTBUS HaJ YMCIaMU, HAXOXIACHUE MPUOIMKEHHBIX 3HA-
YEeHUN BEJIMYMH U TOTPEUTHOCTEH BBIYMCICHUH (a0CONIOTHOM M OTHOCHUTENHHOM),
CPaBHEHHUE YKCIIOBBIX BBIPAXKEHUM.

Brruncnenne u cpaBHEHHE KOpPHEN. BpINOIHEHNE pacyeToB C paJiuKaIaMu.

Pemenne uppauroHaIbHBIX ypaBHEHUN. HaxokaeHue 3HAYEHUU CTENEHEU ¢
panmoHaNbHBIMU TOKa3arensiMu. CpaBHeHue crerneHein. [IpeoOpa3oBaHusi BbIpaxke-
HUM, COJEpKAIMX CTEICHU. Pelienne noka3areabHbIX YPAaBHEHUM.

Pemenne npukitaHbIxX 3a1a4.

Haxoxaenue 3naueHuii sorapudma no nporus3BOJIbHOMY OCHOBaHUIO. Ilepexon
OT OJHOTO OCHOBaHHUA K JApyromy. Beiuncinenue u cpaBHeHue jorapudmos. Jlora-
pudMHUpOBaHKE U TOTCHIIMPOBAHUE BHIPAKEHUM.

[TpubnnkeHHbIe BHIYUCICHUS U PEIICHUs MPUKIAIHBIX 3a/1a4. Pemienue nora-
pudMHUUECKUX YpaBHEHUH.

OCHOBBI TPUTOHOMETPUU
OcHosHble nonamus
Pannannas mepa yrna. BpamarensHoe neuxxenne. CuUHyC, KOCHHYC, TAHT€HC U KO-
TAHI'€HC YUCIIA.




OcHogHble mpuzoHOMempuuecKue moxcoecmea

@opmynsl npuBeneHus. Dopmyinsl croxenns. opmynsl yasoeHuss Popmyivl
NOJIOBUHHO2O Yeia.

[Tpeobpa3oBanus MPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAKEHHI

[TpeoOpa3oBanne CyMMBl TPUTOHOMETPUYECKUX (PYHKUUN B MPOU3BEICHUE U
IPOU3BENICHUS B CYMMY. Buipasicenue mpuconomempuyeckux (QyHKyuii yepe3 mam-
2€HC NOJIOBUHHO20 ap2yMeHma.

Tpuzonomempuueckue ypagHeHua u HepaseHcmea

[Ipocreiiimme TPUTOHOMETPUYECKUE YpaBHEHUS. [Ipocmetiwiue mpucoHomem-
puyecKue HepaseHcmea.

OoOparHble TPUrOHOMETpUYECKHEe (PYHKUUHM. APKCUHYC, apKKOCHUHYC, apK-
TaHTEHC.

Ilpakmuueckue 3anamus

PanuaHHbIl METOJT M3MEPEHHUSI YIIIOB BPAILLEHUS U CBSI3b C IPAyCHON MEPOU.
OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (POPMYJIbI CIOKEHUS, YABOCHUS, Ipe-
0o0pa3oBaHHE CyMMbI TPUTOHOMETPUUYECKUX (PYHKIUH B MPOU3BEACHHE, IPeoOpa3o-
BaHME MPOU3BEACHUS TPUTOHOMETPUUECKUX PYyHKIUI B cymmy. [Ipocreiimme Tpuro-
HOMETPHUYECKHE YpaBHEHHUS U HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETPUUYECKHE (PYHK-
[IUU: apKCUHYC, APKKOCUHYC, apPKTaHT'€HC.

DyHKyuu, ux ceoiicmea u paguxu

@ynkuun. O61acTh ONPEEICHNS U MHOXKECTBO 3HAUEHU; TpaduK QPyHKIMH,
noctpoeHue rpadpukoB GyHKIUH, 3aJaHHBIX PA3IMYHBIMUA CIIOCOOAMH.

CroiictBa QyHKkuUMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHUYCH-
HOCTb, MEPUOIUYHOCTh. lIpOoMexXyTKH Bo3pacTaHusi U yObIBaHUS, HauOOJbIIEE H
HavMeEHbIlIee 3HAYCHMsI, TOUKH dKcTpemyMa. ['paduueckas unrepnperanus. [Ipume-
pbl (PYHKIIMOHAJIBHBIX 3aBUCHMOCTEN B PEaJIbHbIX MpOLECcax U SABJICHUAX. Apudme-
TUYECKUE ONEPALMH HAJl QYHKLMSIMHU.

Crnoxnas pyHkus (komnosuuus). [lonsmue o nenpepvleHOCmU OYHKYUU.

Oopatubie pyHkumnu. Odacms onpedenenus u 001acmv 3HAYEHUU 0OPAMHOLL
¢dyukyuu. I paghux obpamnoti pynkyuu.

CreneHHble, MOKa3aTeiabHble, JOrapupMUUECKHE M TPUTOHOMETPUUYECKUE
¢ynkuuu. OOpaTHble TpUTOHOMETpHUUYecKHe (yHKUMU. OnpeneneHuss QyHKUUNA, UX
cBoiictBa u rpaduxu. [IpeobpazoBanus rpadukoB. [lapamiensHbiii IepeHOC, CUM-
METPHUSI OTHOCUTEJIBHO OCEl KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Hadajla KOOp-
JUHAT, CAMMETPHSI OTHOCHTEJIBHO MPSIMOW Y = X, pacTsSKEHUE U CKAaTHUE BIOJIb OCEH
KOOPAUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEN MEXIy MEPEMEHHBIMU B pPEalIbHBIX MpOIEccax W3
cMexHbIX aucuuminH. Onpenenenue ¢yHkuuid. Iloctpoenne u uteHue rpadukos
¢ynkuuid. UccnenoBanune ¢pynkumu. CBoiicTBa JTMHEWMHON, KBAAPATUYHOM, KyCOUHO-
JUHENHON U ApoOHO-TMHENHHON (QyHkiuil. HenpepsiBHbIE U nepuoandeckue QpyHK-
nuu. CBoiicTBa M rpaduku CUHYca, KOCHHYCa, TAaHT€HCa W KoTaHreHca. OOpaTHbIe
¢ynkuuu u ux rpapuku. OOpaTHbele Tpuronomerpuueckue ¢pynkuuu. [IpeoOpazoBa-
Hus rpaduka Gynkuuu. ['apmonnyeckue konedanus. [lpuknanneie 3agaum.
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[loka3zaTenbHble, JorapupMUUYECKUE, TPUTOHOMETPUUECKUE YpaBHEHUSI U He-
pasercmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IocaenoBareabHocTH. CriocoObl 3aaHUST M CBOMCTBA YHUCIOBBIX MOCIIEI0BA-
TEJIbHOCTEH.

Ilonamue o npeoene nociedosamenvrnocmu. Cywecmeoganue npeoeia MOHO-
MOHHOU 02paHudeHHou nociedosamenvrHocmuy. CyMMHpPOBAaHUE MOCIEAOBATEIbHO-
cteil. beckoHeuHo yObIBaroIas reoMeTpuiecKasi Mporpeccust U €€ CyMmma.

IIpousBoanas. [lonsTrue o Npou3BoAHON QYHKIIMH, €€ TEOMETPUUSCKUN U Pu-
3WYECKUI CMBICI. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHKiuu. [Ipom3BogHbIC
CYMMBI, Pa3HOCTH, MPOU3BENICHUS, YacTHbIe. [Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTap-
HeIX GyHKUMN. [IpuMeHeHne mpou3BoaHON K HCCleqoBaHUI0 (GYHKIMM U TOCTpoe-
HUIO TpauKoB. /Ipouzeoodnvie 06pamuol GyHKYuU U KOMROIUYUU DYHKYUL.

[IpuMepbl UCHOJIB30BAHUS MPOU3BOIHON ISl HAXOXKACHUS HAUITYUYlIEro penie-
HUSl B MPUKIAAHBIX 3a/1a4dax. Bropas mpousBojaHas, €€ reoMeTpudeckuii u pusnie-
ckuii cMbIci. HaxoxaeHue ckopocTu AJig mpoliecca, 3agaHHoro Gpopmyioit u rpadu-
KOM.

IlepBooOpa3nasi u uHTerpaJ. [IpuMeHeHre ONMPENCICHHOTO UHTErpana Ajis
HaXOXKJEHUs IIIoaan KpuBonrHeiHon Tpaneuun. ®opmyna Hetorona—JleliOnuna.
[Tpumepbl mpuMeHeHUs! HHTeTpaia B (PU3UKE U TEOMETPUH.

Ilpakmuueckue 3auamus

Uwucnosasi mocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHMsl, BBIYMCIICHUS YJICHOB
nocienoBatenbHocTU. [Ipenen nmocnenoarenbHocTH. beckoHeuHo yObIBaromas reo-
METpUYECKasi IPOTrPECCHUS.

[Ipon3BoHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.

VYpaBHeHue kacatenbHOM B obmieM Bune. [IpaBuna u ¢popmynsl auddepeniiu-
poBaHusl, TaOIMIAa TPOU3BOAHBIX dJeMeHTapHbIX QyHKIui. UccnenoBanue GyHKIuu
C MOMOIIbI0 TIpou3BOHON. HaxoxkneHue HauOoIbIIero, HAMMEHBIIETO 3HAUYCHUS U
AKCTPEMaJIbHBIX 3HAUYCHUN (DYHKIIUH.

Wuterpan u nepBooOpasHad. Teopema Hprorona—IJlelionuna. Ilpumenenue
MHTErpaja K BIYUCICHUIO (PU3NYECKUX BEJIMYMH U TUIOMIAJIEH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHus M cMCTeMbl YpaBHeHMH. PannoHanbHble, HppalroOHaIbHbIE, MO-
Ka3aTeJIbHbIE U TPUTOHOMETPUUYECKNE YPABHEHHUS U CUCTEMBL.

PaBHOCWIIBHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIPUEMBI UX pEIICHUs (Pa3I0kKEHUE HA MHOXKUTEIHU, BBEICHUE HO-
BBIX HEU3BECTHBIX, MTOJICTAHOBKA, TpadUIECKUNA METON).

HepaBencrBa. PanmoHanbHble, HppalMOHaIbHbIC, NTOKA3ATENbHBIE U MpuUco-
Homempuyeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnosb3oBanue cBOMCTB M rPapuKoB QYHKIMH NPU PelICeHUH YPABHEHUM
U HepaBeHCTB. Metoa uHTEepBanoB. M300pakeHne Ha KOOPAMHATHOW TIIIOCKOCTU
MHO’KECTBA PEIICHU YPABHEHUN U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHUCTEM.
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Ilpuxnaonwvie 3a0auu

[IpumeHeHne MaTeEMaTUHYECKUX METOIOB ISl PELICHUS COAEPKATEIbHBIX 3a/1a4
13 pa3INYHBIX 00JIaCTEH HAYKU U TIPAKTUKH.

HNHuTtepnperanus pe3ynibTraTa, y4eT peaabHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopnu ypaBuenwuii. PaBHocuinbHOCTh ypaBHeHUM. [IpeoOpa3zoBanue ypaBHe-
Hui. OCHOBHBIE MPUEMBI pEUIeHUs1 ypaBHeHUM. Pemienue cucrem ypaBHeHuid. HMc-
M0JIb30BaHUE CBOMCTB U rpadukoB GYyHKIUMA SISl pelICHUs] YpaBHEHUN 1 HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN
nemennmvl KOMOUHAMOPUKU

OcHOBHBIE TOHATHSI KOMOWHATOPUKH. 3a/1a4d HA TIOJICUET YUCia pa3MelIeHuH,
NEPECTaHOBOK, coueTaHuii. Perenue 3agau Ha nepedop BapuantoB. Popmyia OUHO-
ma Hrrotona. CBoiicTBa OMHOMUHAIBHBIX KOd(duimentoB. Tpeyronbpauk [lackans.

DJIEMEHTBI TEOPUH BEPOSTHOCTEN

CoObITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEpOSITHOCTEN. []0-
HAMUEe 0 He3a8UCUMOCU cobbimull. /[uckpemuas cryyauHas enuduHd, 3aKOH ee
pacnpedenenus. Hucnosvie xapakxmepucmuku OUCKPEMHOU CAYYAUHOU GeNUUUHDL.
llonsimue o 3axone 6onbuwiux yuces.

Jiemenn bl MamemMamuy4eckou CmamucmuKy

[IpencraBnenne JaHHBIX (TaOIULBI, JUATPAMMBI, TPaQUKH), 2eHepPaIbHAS CO-
BOKYNHOCMb, 8blOOPKA, cpedHee apupmemudeckoe, meouarna. l[lonsmue o 3adauax
mMamemamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0au c npumenenuem 8epoAmMHOCMHbIX MEMOO08.

Ilpakmuueckue 3anamusn

Hctopus pa3BuTHsI KOMOUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTUKH U UX
pOJib B pazIMUHbBIX chepax uemoBeUecKou ku3HenesTenpHocTu. [IpaBuia koMOuHa-
TOpUKH. Perienre koMOMHATOPHBIX 3a/1a4. PazMelnienus, coueTanus ¥ mepecTaHOBKH.
bunom Herotona u tpeyronsauk [lackans. [Ipuknagnsie 3anaun.

Knaccruueckoe ornpenenieHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O
CyMMe€ BepOsITHOCTEW. Brruncnenue BeposTHocTer. IIpencraBineHne 4ucioBbIX J1aH-
HbIX. [IpuknagHbie 3aqa4n.

I'EOMETPUASA
Ilpsamvie u naockocmu 6 npocmpanchnige

B3auMHOe pacnosiokeHue IByX IpsMbIX B IpocTpaHcTse. [lapamienbHOCTb
IPAMOU U IIOCKOCTH. [lapannenbHOCTh TIoCKOCTEN. [lepneHInKyIapHOCTh TPAMOMN
Y IJIOCKOCTH. [lepneHuKynssp U HaKJIIOHHAs. YTOJI MEXIY NPSIMOW U IJIOCKOCTBIO.
JIByrpaHHBIN yroJl. YTOIJ MEXy INIOCKOCTAMU. lepreHauKyIapHOCTh IBYX IIJIOCKO-
CTEH.

['eomeTpuyeckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MMapaUICIbHBIN TEPEHOC,
CUMMETPHS OTHOCUTENIBHO IIOCKOCTH.

[TapannensHOE TIpoekTHpOBaHUE. [l1owads opmozonanvrol npoexkyuu. N300-
pakeHHe MPOCTPAHCTBEHHBIX (DUTYP.
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Muozocpannuku

Bepmunel, peOpa, rpaHu MHOrorpaHHuka. Paseepmka. MHuozoepanubie yenusi.
Buinyxnvie mnocoepannuxu. Teopema Jiunepa.

[Ipusma. Ilpssmas u naknounaa npuszma. IlpaBunsHas npusma. [lapamuienenu-
nen. Kyo.

[Inpamuna. [IpaBunbHas nupamuaa. Y ceueHHas nupamMuaa. Terpasap.

CummeTpuu B KyOe, B mapaJuieienuesie, B IPU3Me 1 MUPaMU/IE.

CeueHus Ky0a, NpU3Mbl U TUPAMU/IBI.

[IpencraBienrie 0 MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpal’ape, KyOe, OKTasipe,
JOJICKAdIpE U UKOCASIPE).

Tena u nogepxnocmu epauieHus

[Mumuaap u koHyC. YcedeHHbIN KoHyc. OCHOBaHUE, BHICOTA, OOKOBAs TTOBEPX-
HOCTh, oOpa3zytomas, pa3pepTtka. OceBble CEUEHHS U CEUEHUS, apaJlyIeIbHbIE OCHO-
BaHHUIO.

Map u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HUsmepenun ¢ ccomempuu

O6beM u ero uzmepenue. MuarterpanbHas opmyna oobema.

®opmynel o0beMa KyOa, MPSMOYTOJIBLHOIO Mapalijieienuiena, MpU3Mbl, IU-
muHApa. opmyssl o0beMa nupaMubl 1 KoHyca. opmyibl IOMaau NOBEPXHOCTEN
HUWIKMH]pa U KoHyca. Popmysibl oObeMa 11apa U Iomaan chepsl.

[Tono6ue Ten. OTHOWEHUS IJIOIIAAEH MOBEPXHOCTEH U O0OBEMOB MOJOOHBIX

TelL.
Koopounamot u gekmopul

[IpsimoyronbHas (IekapToBa) cucTeMa KOOpJAuHAT B mpoctpaHcTBe. Dopmyna
PACCTOSTHUSI MEXTY ABYMS TOUKaMH. Y paBHEHUS CPEPDI, HIOCKOCMU U NPAMOU.

Bekropel. Moayns BekTtopa. PaBeHcTBO BekTOpoB. (Cl0K€HHE BEKTOPOB.
YMHOkKEHHUE BEKTOpa Ha 4KcIio. Pa3iioskeHne BEKTOopa Mo HApaBJICHUSIM. YTOI MEXK-
ny nBymsi Bektopamu. [Ipoeknns BekTopa Ha ock. Koopaunarel Bektopa. CkansapHoe
MPOM3BEICHUE BEKTOPOB.

Hcnonb30BaHWEe KOOPAMHAT U BEKTOPOB MIPHU PELICHUM MATEeMaTUYECKUX U
MPUKJIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipy3HaKu B3aMMHOTO PACIIOJIOKEHUS MPAMBIX. YTOJI MEXAY NpsMbIMU. B3a-
MMHOE pACHOJIOKEHUE MPAMBIX M IUIOCKOCTeW. IlepneHaukynsip M HakJIOHHas K
IJIOCKOCTHU. YTOJI MEXIY IMPAMOMN U IJIIOCKOCTBIO. TE€opeMBI O B3aMMHOM PacCIOJIOkKe-
HHUU NIPSIMOU U TJIOCKOCTH. TeopemMa 0 Tpex NepneHAUKYJIApax.

[Ipu3Haky 1 CBOMCTBA MAPAIUICIBHBIX U NEPIICHANKYIISPHBIX NIOCKOCTEN.

PaccrosiHMe OT TOYKM 10 TIJIOCKOCTH, OT MPSMOU 10 IIJIOCKOCTH, PACCTOSTHUE
MEXAY IUIOCKOCTAMU, MEXKAY CKPELIMBAIOIMIUMHUCS MPSAMBIMU, MEXKAY MPOU3BOJIbHBI-
MU (pUTypaMu B MPOCTPAHCTBE.

[TapamnenprHOE MPOSKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowaou opmo-
2OHANILHOU NPOEKYUU MHO20Y20bHUKA. B3anMHOE pacrojoXeHHUe MPOCTPAHCTBEH-

HBIX (uryp.
Paznmuunbie BUIbl MHOTOTpaHHUKOB. WX m3o0pakenws. CeueHus, pa3BEepTKU
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MHOTOTpaHHUKOB. [lnomaas noBepxHOcTH. Buael cumMerpuid B MOPOCTPAHCTBE.
CummeTpust Tl BpalleHHs] 1 MHOTOTPaHHUKOB. Brraucienue mionraneir 1 00beMoB.

Bekropsl. [leiicTBust ¢ BekTopamu. JlekaproBa cucTéMa KOOPAWMHAT B MPO-
CTPaHCTBE.

VYpaBHeHUE OKPYXHOCTH, c(hepbl, MIOCKOCTU. PaccTosiHue MEXIy TOYKAMH.
JlelicTBUS C BEKTOpaMHU, 3aJJaHHbIMU KoopAuHaTaMu. CKaJsipHOE MPOU3BEICHUE BEK-
TOpOB. BekTOpHOE ypaBHEHHE MPAMOMN U IJIIOCKOCTH. VMCIONBb30BaHNE BEKTOPOB MPH
JIOKa3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

I BHEAyIMTOPHBIX 3aHATUW CTYJIEHTaM Hapsay C PEIICHUWEM 3a]1a4 U BbI-
MOJIHEHUS MPAKTUYECKUX 3aJaHUN MOXKHO MPEIJIOKUTh TEMBI UCCIEAOBATEIbCKUX U
pedepaTUBHBIX paboT, B KOTOPHIX BMECTO CEpUl OTACIbHBIX MEIKUX 33J1a4 U YIPaK-
HEHUI MpeaiaraloTcsl CI0KETHBIC 3aJjaHus, TpeOyrouue JIUTEIbHON paboThl B paM-
Kax OJHOM MaTeMaTHU4eCKOW CUTyallMH. DTU TE€Mbl MOTYT OBITh KaK MHJUBHUIyasb-
HBIMHU 33JIaHUSIMU, TaK U TPYIIIIOBBIMU JUJII COBMECTHOTO BBIIIOJIHEHUS UCCIEA0BAHUSI.

Ilpumepnvie memot pegpepamos (00K1a008), uccied08amenrbCKux HPOEKm o
[TpumepHBIC TEeMbl HHANBUAYATBHBIX TPOCKTOB MO JUCITUTUTHHE

1. Benukue otkpbiTus matematuku 20 Beka u Hadaio 21 Beka.
2. JKeHIuHbBI MaTEMaTUKU

3. 3adueM MaTeMaTHKa BETEpUHAPY U KHHOJIOTY

4. 30J10TOE CEUYECHHE

5. 3arajgku MUpaMu;Ibl

6. Hcropusi BOSHUKHOBEHHS TEOMETPHH

7. Hcroprst BOSHUKHOBEHMS JIOTrapru(pMoB

8. Hcropust BOBHUKHOBEHHS] TPUTOHOMETPUU

Q. Wcropus mosiBiieHus anreOpbl Kak HAYKH.

10. Hctopus mosBiIeHUS KOMITJICKCHBIX YHACEIT

11. Konuveckue CEUeHHS U UX TPUMEHEHUE B TEXHUKE
12.  Jlorapudmsl B apXUTEKType

13. Jlorapu™mbl B aCTpOHOMHUH

14.  Jlorapudmsl B My3bIKe

15.  Jlorapudmsl B ipupoje

16. Jlorapudmsl B pusuke

17. Jlorapudmsl B 5KOHOMUKE

18. Marematuka B JpeBHOCTH

19. MaremaTuka B HICKyCCTBE

20. Marematuka B Moel Oynyrieit mpodeccun

21. MaremaTuka U apXUTEKTypa

22. MaremaTnka 1 KUBOIHUCH

23. MaremaTuka u KpacoTa

24. MaremaTuka 1 JUTeparypa

25. MaremaTtuka U CKyJbIITypa

26. MaremaTH4eCcKre TOJIOBOJIOMKH U UTPHI: CYIITHOCTh, 3HAYCHUE U BUIBI
27. MaremaTuyeckoe MOJIeIMPOBAHUE

28. IlapannenbHOE IPOCKTUPOBAHUE
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29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
ol
92.
53.
o4,
55.
56.

[Tugaropeiickoe yueHre o YiCiie ¥ TEOPUU MY3bIKU

[IpaBunbpHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH

[IpumeHeHne MaTEMaTHKHU B IPOPECCUHN arpOHOMA

IIpuMeHeHne CI0KHBIX ITPOLIEHTOB B OKOHOMUYECKHUX pacueTax
Pa3BuTre JOTrMKH U MBIIUIEHUS HAa YPOKAX MaTEMATUKH
Pa3BuTre noHsATHS YyKciia

CBs13p MaTEMaTUKHU C APYTUMHU HAyKaMu

CummeTpus B apXUTEKType

CummeTpust B )KHUBOIHCH

CummeTpus B IO33UH

CummeTpust B mpupoie

Tpuronomerpuyeckue GyHKIUH

TpuroHomerpuss OMOPUTMOB YEJIOBEKA

TpuronomeTpust B MUp€ KUBOTHBIX

Tpuronomerpus B pusnke

Tpuronomerpus 3ByKOB

TpuronomeTpus My3bIKH

TpuronomeTpust NPUIMBOB U OTIMBOB

Taina Erunerckoro kanenaaps. TaitHel Erunerckux nupaMu.
Tpuronomerpus nBera

OyHKIIMY B IIPUPO/JIE

@YHKIUU B TEXHUKE

Uucna ®uboHauuu B NPUPOJIE

BricTpblil cueT 0e3 KalbKyIsTOpa. 3aragkyu Tadbauibl YMHOKEHUS
Bubl KynoJioB 1 HEKOTOPBIE X MaTEMAaTUYECKHE XapaKTEPUCTUKH
3aKOMPOBAaHHBIE PUCYHKH

Nnmro3un. Mnmro3un B kaptuHax CanbBagopa Jlanm
Kpunrorpadust u creranorpadusi. Kpunrorpadust kak MeTon KOAUpOBAHUS U

JEKOAMPOBaHUs HH(POpMauu. A3bl IUGPOBAHUSI U HCTOPHUS PAa3BUTHUS.

57,
58.

Hamr ropon B uncnax.
[IpunoxeHne MaTeMaTUKU B BETEPUHAPUU. A IMEHHO: PACYET MAKCUMAJIbHOIO

¥ MUHMMAJIBHOTO apTepPUATBHOTO JABJICHUS ; pacueT MPUOaBKH MACChI ; pacyeT Ipu-
0aBKM poCTa ; pacueT NUTaHus (0ObEMHBIN U KaJTOPUUHBIA CTIOCOOBI)

59.

Bupycel u 6akrepun. (I'eomerpuueckas ¢popma, pacroyioKeHHe B MPOCTpaH-

CTB€, POCT YHCJICHHOCTH)

60.

1’'0J10BOJIOMKM CO CITMYKaMHU
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TEMATHUYECKOE IINTAHUPOBAHUE

Pabouast mporpamma y4eOHON JAMCIMILUIMHBI MOXET OBITh aJanTHpOBaHa ISl WHBa-
muaoB u auir ¢ OB3.

MaxkcumanbHas yueOHast Harpy3ka oOydaromuxcst 355 4acoB, B TOM YHUCIIE:
00s13aTeTbHON ayJUTOPHON y4eOHOM HArpy3Ku 0OydaroImerocs, BKIIOYAs MpaKTHYe-
CKHeE 3aHsATHA — 237 4acoB;

caMocTosiTeNbHas padoTta ooyyaromuxcs — 110 yacoB; KoHCYJIbTaIUM —8 YacoB.

TemaTnueckuii miiad

Bun yyeOHoM padoThI
AyautopHble 3ausaTus. Coaep:kanue 00y- KoimyecTBo yacos
YeHus

BBenenue 2
PasBurne mousTHS O UnCIE 12
Kopnu, crenenu, morapudmel 28
[IpsiMbIe ¥ MIIOCKOCTH B MTPOCTPAHCTBE 12
KomOunaropuka 10
KoopauHaTs! 1 BEKTOPHI 10
OCHOBBI TPUTOHOMETPUU 40
OyHKIUK U TpadrKu 20
MHoOrorpasHuKH U KpyrJible Tela 22
Hauana maTemMatuueckoro aHaiansa 28
WNHterpan u ero npuMeHeHue 22
DJIEMEHTBI TEOPUH BEPOSITHOCTEN U MaTeEMa- 9
THUYECKON CTaTUCTUKHU

YpaBHEHHUSI U HEPABEHCTBA 22
Hroro 237
CamMocTosiTeJibHas pa6oTa 00yJaKIerocs 110

B TOM 4HCJIC:

HOZ[FOTOBK& K IIPAKTUYICCKUM 3aHATUAM, T10/-

T'OTOBKa BBICTYHHGHHP'I I10 3aJaHHBIM TEMaM,

JIOKJIAJI0B, pehepaToB, 9¢ce, ¢ UCTIONB30BAHMU- %0
eM HH()OPMAIMOHHBIX TEXHOJIOTHI | JIp.

BhINOIHEHNE HHANBHIYAILHOTO IPOEKTA 20
Koucyabtamun 8

Ilpomesrcymounana ammecmayus é popme IK3amena

Bceero 355
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YYEBHO-METOJANYECKOE 1 MATEPUAJIbBHO-TEXHUYECKOE

OBECIIEYEHME ITPOT'PAMMBI VUEBHOU JUCILATUIVHGI I1]1.01 Marema-
THKa

Peanmzanust yueOHON AUCIUTIIIMHBI TpeOyeT Hauus y4eOHOTo KaOMHeTa.
O6opynoBanue yueOHOro KabMHeTa:

MOCaI0YHbIe MECTa MO KOJIUYECTBY O0yUarOIINXCS;

pabodee MecTo MpenoaBaTeis;

mKadbl 151 XpaHEHUS TOCOOuii;

KOMIUIEKT y4eOHO-METOIMYECKON JOKYMEHTAIINH;

HarJIAIHbIE TOCOOUS (KOMIUIEKTHI y4eOHBIX TaOull, MJIaKaTOB, MOPTPETOB BhI-
JAIOIINXCS YYEHBIX U JIp.)

Texuuyeckue cpeacTBa 00ydeHHUS,

o KOMITBIOTEP C MMPOTPAMMHEIM 00eCIICUECHUEM;

o MYJIBTUMEIHHHBIC CPEICTBA O0yUCHHUS,

Konnekius nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB:

o AIIEKTPOHHBIC YYEOHUKH W MHTEPAKTUBHBIC 00YyJaroNIue U KOHTPOIUPYIONTHE
IPOTPaMMBI;

o AIIEKTPOHHBIE BUCOMATEPUAITBI.

bubmmoreunsiit hoH:

o y4eOHUKHU;

o yueOHo-MeTonueckue koMruiekTsl (YMK) aiis peanuzainuu o6pa3oBarenbHON

porpamMmsl cpeaHero oouero oopazopanus B npenenax ocsoenus [HIICC3
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