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1. IACIIOPT PABOYEM NPOT'PAMMBI YYEGHON IUCIUILIMHBI
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPUSA»

1.1. Ob6aacTs npuMeHeHus1 pado4eil NPOrpaMMbl

[Iporpamma 0611€00pa3oBaTENHHON YyUeOHOM nucnuIinHa «MaTemaTuka: anredpa
U HayaJla MaTeMaTHMYeCKOro aHalln3a; TEeOMETpHs» NpeAHa3HadeHa [Uii HU3y4YeHHs
MaTeMaTHKH B MpodeccHoHaNbHbIX 00pa3oBarenbHbIX opranuzanusax CII1O, peanusyromux
00pa3oBaTeNIbHYI0 MPOrpaMMy CpeIHero o0Imero oOpa3oBaHUS B IpeleNax OCBOCHHUS
OCHOBHOM mpodeccuoHabHON oOpas3oBarenbHON mporpamMbl CIIO Ha 6a3e OCHOBHOTO
o01iero oopazoBaHMs MPU MOATOTOBKE CIEIUAINCTOB CPETHETO 3BEHA.

1.2. MecTo y4eOHOIl AMCUMILUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATLHOM
o0pa3oBaTe/IbHOM MPOrPaMMBI:

VYuebnas nucuumianHa «MaremaTrka: anreOpa M Hayajga MaTeMaTHUYECKOTo aHaJH3a,
reoOMEeTpHUsD» OTHOCUTCS K HUKIYy «O01eo0pa3oBarenbHas HOJTOTOBKAY.

1.3. Hesn u 3agauym y4eOHOH AMCHMILVIMHBI — TPe0OBaHUSI K Ppe3yJbTaTaM
O0CBOEHMS Y4eOHOM TMCUUNJIMHBI:

Marematuka sBisieTcsl GyHIaMEHTaTbHON 0011e00pa3oBaTeIbHON NUCIMILUIMHON CO
CIIOKHBIIIUMCS yCTOHYMBBIM COJIEp)KaHUEM U OOIIMMHU TpPeOOBAaHHUSIMH K TOITOTOBKE
oOydJaronuxcsi.

OOmmue ey U3y9IeH!s MaTEMAaTHKHU PEeaTH3yI0TCS B YETHIPEX HANPABIICHUSX
1) obmee npencraBieHue 06 UAESIX U METOJAAX MAaTEMAaTHUKH;
2) WHTEUIEKTyalbHOE Pa3BUTHE;
3) oBnaseHuEe HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSAMH U YMEHUSIMU;
4) BoOCIHUTATEIHLHOE BO3JCHCTBUE.

W3ydyenne wmaremMaTWku Kak TNpoduiabHON  00meoOpa3oBaTeNbHON — yueOHOI
JTUCHMIUIMHBI, YUUTHIBaIOIeH cnennduky ocBanBaeMbix odyuatomumucs npodeccuii CI10,
obecneunBaeTCs:

® BBI60p0M Pa3JIMYHBIX TOAXOA0B K BBEACHHIO OCHOBHBIX HOHﬂTHﬁ;

*  (opMHupOBaHMEM CHCTEMbI YU€OHBIX 3aJjaHUH, oOecneunBaromux 3(pHeKTuBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIEJICBBIX YCTAaHOBOK;

* oboraiieHueM CreKkTpa CTUIeH yu4eOHOM NesSTeIbHOCTH 3a CUET COTJIACOBAHUS C
BEIYIIUMHU  JEATCIIbHOCTHBIMH  XapaKTePUCTHKaMU  BbIOpaHHOW  mpodeccun  /
CHEIHAbHOCTH.

Conepxkanne y4eOHOW NHUCIMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMHU
COJIEp>KaTEIbHBIMU JIMHUSAMU 00yUeHHUsI MaTeMaTHKe:

* anreOpanueckas JIMHUS, BKIIOYAIONIAs CHUCTEMATHU3AIMIO CBEJICHHUH O YHCINAaX;
M3y4eHHE HOBBIX W OOO0OINEHHME paHee W3YUYEHHBIX oOTmepanuii (BO3BEICHHE B CTETICHB,
W3BIICYCHHUE KOPHS, TOTapu(PMUPOBAHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U 00paTHbBIE
K HHM);, U3yY€HHE HOBBIX BHJIOB YHCIIOBBIX BBIPAXEHUN M (OPMYJ; COBEPIICHCTBOBAHHE
MPaKTUYECKUX HABBIKOB M BBIYUCIUTENIBHON KYJIbTYPbI, paCIIUPEHUE



)51 COBCPHICHCTBOBAHUC anre6paﬂqec1<oro arrapara, C(I)OpMI/IpOBaHHOFO B
OCHOBHOM IIKOJIC, U €T0 MPUMCHCHHUE K PCIICHUIO MAaTEMATUYCCKUX W IPHUKIIAAHBIX 3a1a4;

*  TeopeTuKo-(QYyHKIMOHAJbHAsl JIMHUSA, BKJIIOYAIONIAs CUCTEMaTH3alUi0 U
pacuipeHre CBelIeHUM O (YHKIMAX, COBEPIIEHCTBOBAaHHE TIpaUuecKuX yMEHHUil,
3HaKOMCTBO C OCHOBHBIMHM HJESIMH M METOJaMHM MaTeMaTH4YecKOoro aHajau3a B 00beMe,
MO3BOJISIIOIIEM  MCCIIEJIOBAaTh  JJEMEHTapHble (QYHKUMM W pemaTh [pOCTEeHIIne
reoMeTpuyeckue, Gpu3ndeckue 1 Ipyrue NpukiaaHble 3a1a4u;

*  JIMHUS yYpaBHEHWH U HEPaBEHCTB, OCHOBAHHAsl Ha MOCTPOECHUU M UCCIIECTOBAHUU
MaTeMaTHUeCKUX MoJeNiel, TMepecekaromasics ¢  aureOpandeckoili M TeOpeTHKO-
(GyHKIMOHAIBHOW JUHUSMH U BKIIOYAIOLIas Pa3BUTHE U COBEPUICHCTBOBAHWE TEXHHMKH
anreOpandyeckux NpeoOpa3oBaHUM sl peIIeHUs ypaBHEHHUH, HEPaBEHCTB U CHUCTEM;
(dbopMupOBaHHE CIIOCOOHOCTH CTPOUTh U HCCIENIOBaTh MPOCTEHIINE MaTeMaTHYeCKHe
MOJIEJIN TIPU PeIIeHUH NMPHUKJIAAHBIX 3a71a4, 3a/1a4 U3 CMEKHBIX U CHEIUATbHBIX AUCIHUILIINH,

* TEOMETpUYECKas JIMHUA, BKIIOYAIOIIAs HAIVIAHBIE IPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (UIypax U H3yuye€HUE HX CBOMCTB, (OpMHpPOBaHHE U pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPaXXEHMS, pa3BUTHE CIIOCOOOB TI'E€OMETPUYECKHUX H3MEPEHHI,
KOOPJIMHATHOT'O

u BCKTOPHOT'O MECTOJOB JJId PCHICHNA MAaTEMATUUCCKHUX U MIPUKIIAJIHBIX 3a/1a4,

° CTOXAaCTUYCCKas JIMHHA, OCHOBAHHAsA Ha pPa3sBUTHU KOM6I/IHaTOpHBIX YMeHI/If/'I,
HpeHCTaBﬂeHHI‘;I 0 BCPOATHOCTHO-CTATUCTUYICCKHUX 3aKOHOMCPHOCTAX OKPYIKArOIICTO MUpaA.

Pe3yabTaThl ycBOCHUS Y4eOHOI N CHUILIHHBI.

OcBoeHue conepkaHusl y4eOHOW NUCIMIUIMHBI TUCIUIUTNHA «Maremaruka: anredpa
M Hayala MaTeMaTHYeCKOro aHalu3a; TeoMeTpus» o0ecrneduBaeT JIOCTHIKEHHE
00y4aroIUMUCS CIEAYIOLIUX Pe3ya1bmanos:

*  JIUYHOCHIHBIX:

—c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTWKe KaK YHHUBEPCAIbHOM S3bIKE
HayKH, CPEICTBE MOJIETTUPOBAHUS SIBJICHUM U IPOLIECCOB, UIESIX U METOJaX MaTEMaTHKU;

—TOHMMaHUE 3HAYMMOCTH MAaTeMaTUKH [UIsl HAy4yHO-TEXHHUYECKOIo Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHHUS K MaTEMATHKE KaK K YaCTU OOIIEeYEeIOBEYECKON KYIbTYpPhI
yepe3 3HAKOMCTBO € UCTOPUEH Pa3BUTHSI MAaTEMAaTUKH, BOJIFOLIMEH MAaTEMAaTHUYECKUX UJIEH;

—pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHMUS,
ATOPUTMHUYECKON KYJIbTYPbI, KPUTUYHOCTH MBIIUICHUSI HAa YPOBHE, HEOOXOIMMOM ISt
Oynyuieit mnpodeccuOHANbHON  NIEeATENbHOCTH, JUIsl TMPOJOJIKEHHs 00pa3oBaHUS U
caMmo00pa30oBaHus;

—OBJIQJICHUE MaTEMaTHYCCKUMH 3HAHMSIMU W YMCHHSIMH, HEOOXOIUMBIMH B
MOBCETHEBHOM JKHU3HU, VIS OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCLUUIUIUH U
JUCHMIUIMH TMPOo(ecCHOHANBbHOrO IMKJIa, IS IMOJydeHuss oOpa3oBaHus B 001acTax, He
TpeOyoNUMX yriIyOJeHHOM MaTeMaTHUYeCKOM MOITOTOBKH;

—TOTOBHOCTh U CIOCOOHOCTHh K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MIPOTSKEHUH BCEH JKM3HH, CO3HATEIbHOE OTHOIICHHE K HeMpephIBHOMY 00pa30BaHHUIO Kak
YCIIOBHUIO YCTIEITHOM MPo(ecCHOHATLHON 1 OOIIECTBEHHON ACSITETLHOCTH;

—TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW TBOPUYECKON M OTBETCTBEHHOMU
NESTENbHOCTH;

—TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYJHHYECTBY CO CBEPCTHUKAMH B
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o0pa3zoBaTeNbHOM, OOIIECTBEHHO TOJE3HOH, Yy4eOHO-HCCIeN0oBaTeIbCKON, MPOEKTHON U
APYrux BUuaax ACATCIbHOCTH,

—OTHOULIEHHE K NpOQeCCHOHATBHON NEATENbHOCTH KaK BO3MOXHOCTH Y4YacTHs B
PCIICHUHN JINYHBIX, 06HIGCTB€HHI>IX, TOCYyJapCTBCHHBIX, 06H1€HaIII/IOHaJII)HI>IX HpO6JIeM;

*  MemanpeomMemHuixX:

—yYMEHHE CaMOCTOSITEIFHO OMPENETATh IENH JCATEIHPHOCTH W COCTaBIATH IIJIAHBI
NEeSATENbHOCTH; CaMOCTOSITEIbHO OCYILECTBIISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATh
ACATCIIBHOCTD, HMCIIOJB30BAaTh BCC BO3MOXKHBIC PECYPChI A OOCTHIKCHUA ITOCTABJICHHBIX
[eNel ¥ peaan3aliy IJIaHOB JIeATEIbHOCTH; BRIOMPATh YCIEIIHbIE CTPATETUH B PA3IIUYHBIX
CUTyalluAX;

—yMEHHE TPOAYKTUBHO OOIIATHCA W B3aMMOJEHCTBOBATH B MPOIECCE COBMECTHOM
ACATCIIBHOCTHU, YUYHWUTBIBATH MO3HULWN JPYTUX YYACTHUKOB JACATCIIBHOCTH, B(i)(i)eKTI/IBHO
paspemats KOHQIUKTHL;

—BJIaJICHUE HAaBBIKAMU TIO3HABATENHHOW, yU4eOHO-UCCIEA0BATEIHCKOM U MPOCKTHON
ACATCIIBHOCTH, HABBIKAMH Pa3pCIICHUA np06neM; CIIOCOOHOCTE M TOTOBHOCTL K
CaMOCTOATENILHOMY TIOMCKY METOJOB pEIIEHUs MPaKTUYECKUX 3a/ay, HNPUMEHEHHUIO
PA3IMYHBIX METOAOB IMO3HAHUSA;

—TOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOSTEIbHON MH(POPMAIIMOHHO-TI03HABATEILHON
JACATCIBHOCTH, BKJIIO4Yas YMCHUC OPHUCHTUPOBATHCA B PA3IIUYHBIX NCTOYHHUKAX
nH(pOpMaINU, KPUTUYECKU OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO, TOTYyYaeMYIO U3
PAa3JINYHBIX UCTOYHUKOB;

—BJIAACHUC A3BIKOBBIMH CPEACTBAMH: YMCHHUC SCHO, JIOTUYHO W TOYHO MH3JaraTtb
CBOIO TOUKY 3PEHMsI, UICTIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

—BJIAICHUC HAaBBIKAMU MMO03HABATEIILHOM pe(l)JIGKCI/II/I KaK OCO3HaHHd COBCpPIIACMBIX
NEHCTBUI W MBICIUTEIBHBIX TPOILIECCOB, UX PE3yJNbTaTOB M OCHOBAaHUM, TPAHHUI[ CBOETO
SHAaHW U HC3HAHU A, HOBBIX IMO3HABATCIIBHBIX 3a/1a4 U CPCACTB I UX JOCTHUIKCHUA,

—1IeJIEyCTPEMIICHHOCTh B TIOMCKAaX M NPUHATHH PEUIeHHH, COOOpa3UTEIbHOCTh U
WHTYHUILIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUHN; CIIOCOOHOCTh BOCIPUHUMATH
KpacoTy W TAPMOHHIO MHUDA;

npeomemmuix:

—Cc(OpMHUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTHKe KaK YaCTH MHPOBOM KyJbTYpHI
U MeCTe MaTeMaTHMKd B COBPEMEHHOW IMBWIM3ALMH, CIOCO0aX OIUCAHUS SBJICHUN
pEaJIbHOTO MHpPa Ha MATEMAaTUYECKOM S3BIKE;

—Cc(OpMHUPOBAHHOCTh ~ MPEJACTABIEHUH O MaTreMaTH4YecKHX TMOHATHAX  Kak
BKHEHIIMX MaTeMaTH4YECKUX MOJENSAX, MO3BOJISIONIMX ONHUCHIBATH M HM3ydyaThb pa3HbIE
IIPOLECCHl W SIBJICHMS; IIOHUMAaHHE BO3MOXHOCTHM aKCMOMATHYECKOTO IOCTPOCHUS
MaTeMaTHYECKUX TEOPH;

—BJIQJICHUE METOJAMH JOKAa3aTeIbCTB M aJITOPUTMOB pELICHHs, YMEHHE MX
IIPUMEHATh, IPOBOANUTH JOKa3aTeNbHbIE PACCYXACHUS B X0JI€ PELICHMS 3a/1a4;

—BJIaJICHUE CTaHJIAPTHBIMH  TIpUEMaMU  pEUIeHHs  palUOHAJIbHBIX u
UPPALMOHAIIBbHBIX, I10KA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHHH U
HEPAaBEHCTB, UX CHCTEM; HCIOIb30BaHHE TOTOBBIX KOMIIBIOTEPHBIX MIPOrPaMM, B TOM YHCIIE
JUI TTOMCKA ITyTH PEUICHNs U WUTIOCTPALMK PELIEHUS] YPAaBHEHUIN 1 HEPABEHCTB;

—c(OpMHUPOBAHHOCTh TIPEACTABICHUI 00 OCHOBHBIX MOHSATHSIX MaTeMaTHYECKOTO
aHaJaM3a U MX CBOWMCTBAaX, BIAJEHUE YMEHUEM XapaKTepu3oBaThb IOBEACHUE (DYyHKIMIA,
MCIIOJIb30BaHUE TOJTYUYEHHBIX 3HAHUM JUJIsl ONUCAHMSI M aHAJIM3a pealbHbIX 3aBUCUMOCTEN;

—BJIaJICHUE OCHOBHBIMH TMOHSTUAMHM O IUIOCKUX U  IMPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (Urypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHHSA
pacro3HaBaTh reoMeTpuueckue (GUrypbl Ha dYepTekax, MOJAENSX U B pealbHOM MHPE;
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NPUMEHEHHE M3YUYCHHBIX CBOWCTB TIeOMETpUYECKUX (uryp u ¢opmyn uid peuieHus
TeOMETPHUECKUX 33]1ad M 3a]1a4 C TPAKTHUECKUM COZCpIKaHUEM;

—c(hOpMHPOBAHHOCTh TPEJCTABICHUI O TMpoIeccax | SBJICHHUAX, WMEIOIINX
BEPOSITHOCTHBIM ~ XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B pEaTbHOM MHpE,
OCHOBHBIX MOHSTHSAX JIEMEHTApPHON TEOPHH BEPOSTHOCTEH; yMEHHUI HAXOAUTh M OLICHUBAThH
BEPOSTHOCTH HACTYIUICHUS! COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYalUsX U OCHOBHBIC
XapaKTEePUCTUKHU CITy4aliHBIX BEJINYWH;

—BJIaJICHHE HABBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IpH
pelIeHUH 3aaad.

1.5. Ko/iuuecTBO 4acoB HA OCBOEHHE NMPOrpaMMbl YUeOHOM AUCUUILINHBI:

MakcuMaibHas yueOHasi Harpyska oOydaromierocsi - 316 yac, B TOM 4ucie:

— oOs3aTenbHAs ydeOHass ayIUTOpHasi Harpy3ka oOydatomierocs 211 gacos;

— caMmocTosTenbHas pabora odyvaromierocst - 105 yacos.



2. CTPYKTYPA ¥ COAEPXKAHUE YUEBHOM JUCIHUATILIMHBI

2.1. O0beM yueOHOM IMCIMIIMHBI M BUABI Y4e0HO0# padoThl

Buj yueOHoii padoThl Oobvem uacos
MakcumaJsibHasi ydeOHasi Harpy3ka (Bcero) 316
Oo0s3aTesqbHasi ayIUTOPHAsA YueOHasi Harpy3Ka (Bcero) 211
B TOM UYHUCJIE:
MIpaKTHYeCcKHe paboThl 68
CamocrosiTesibHas padora 105

Ilpomescymounas ammecmayus 8 popme oughgepenyuposannozo 3auema (1 cemecmp) u dx3amena
(2 cemecmp)




2.2. TemaTu4ecKHii NJIaH U coJep:kaHue YueOHoii tucuunaunbl «MaTemaTuka: ajredpa u HaYaJIa MaTeMATHYeCKOT0 aHAIU3a; TeOMeTPHsD

KonTakTHas pabota e 2
o % .| 8
No m/m JIK | TIP 1B | 5 E g s S E
HaumMeHnoBanue ol = z ©
paszena, TeMbI e S
1 BBenenue 2 - - 2 -
2 Pa3Butune noHsATUA O UKCTE 4 6 - 10 5
3 Kophu, crenenu u sorapupmsl 16 6 - 22 12
4 [IpsiMbI€ ¥ TJIOCKOCTH B MPOCTPAHCTBE 10 9 - 19 10
5 KomOunaropuka 8 4 - 12 6
6 KoopanHatel U BEKTOPBI 14 4 - 18 8
7 (OCHOBBI TPUTOHOMETPUHU 14 11 - 25 12
8 OyHKIMY U TpaduKh 10 8 - 18 9
9 MHOrorpaHHUKH M KPYTJIbIE Tea 16 4 - 20 11
10 Hayana maTemMaTtuyeckoro aHaiaunsa 14 4 - 18 12
11 WHTterpan u ero npuMeHeHUe 11 4 - 15 8
12 DJIEeMEHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTHUECKON 8 4 - 12 6
CTaTUCTUKHU
13 YpaBHEHUs U HEPABEHCTBA 12 4 - 16 6
JuddepeHnrpoBaHHbIN 3a4eT 4 - - 4 -
OK3aMeH - - - - -
NTOTO: 143 68 - 211 105




HaunMmeHnoBaHue pa3ieioB u

Conep:xanue yue0HOro MaTepHaJia, JabopaTopHbie pa0oThl U NPAKTHYECKHE 3aHATHSA,

XapakTepuCTHKA OCHOBHBIX BUI0B

TeM CaMOCTOSITeJIbHASA PadoTa 00yUaIOIINXCS AesITeJIbHOCTH 00y4aroumXxcst
Paznean 1 BBenenue
BBenenne Coaep:xkanue yueOHOro MaTepuaja O3HaKOMJIEHUE C POJIBI0 MATEMAaTUKH B
MarteMaTrka B HayKe, TEXHHKE, SKOHOMHUKE, WH(POPMAITMOHHBIX TEXHOJOTHUAX M MPAKTUYECKOW | HAyKe, TEXHHUKE, SKOHOMHUKE,
nesitenbHocTH. Lenu u 3amaun u3ydeHusl MaTeMaTUKU Tpu ocBoeHuu crieranbaoctei CI10. HH(POPMALMOHHBIX TEXHOJIOTHIX U
MPaKTUYECKON JAESITeTbHOCTH.
O3HaKOMJICHHE C IEISIMU U 3a1a4aMu
M3YYCHHS] MaTEMaTHKH TIPU OCBOCHUH
cnenuanbpHocTteil CITO.
Pa3nen 2 PasBuTne noHsiTHA 0 UKCIE
Tema 2.1 Coaep:xanue yuedOHOro MaTepuasia BrimonHenne apuMeTHISCKUX TSHCTBHA

JeiicTBUTEILHBIE YHCIIA.
OcHOBHBIE 3aKOHBI
aeicTBHi

MHokecTBa YHCENl: HATyPabHBIX, HENbIX, pAllHOHATIBHBIX, HPPAUOHAIBHBIX, JEHCTBUTEIbHBIX.
Apudmernueckue IeiCcTBYsI HaJl pallMOHAIBHBIMU YUCIIAMU, 3aKOHBI apU(METHUECKUX NeHCTBUH.
IIponentsl. [lepeMeHHbIe U TOCTOSTHHBIE BETUYUHBL. UNCIOBBIE BRIPAXKEHUS C IIEPEMEHHOM (1LieNble
U IpoOHbIE). YpaBHEHUS, KOPHU ypaBHEHUSI. MHOTOUIICH; CIIOKEHUE, BBIYNTAHUE, YMHO)KEHHE
MHOTI'OYJICHOB, CII0COOBI Ppas3iioKCHUA MHOTOYJICHOB HA MHOKHTEIIH, (bOPMyJ'lBI COKpaIE€HHOIro
ymHOXeHus1. KBasipaTHble ypaBHEHHS, UX BUABL, OPMYJIIBI TUCKPIMUHAHTA M KOPHEH KBAIPaTHOTO
ypaBHeHHs. KBagpaTHbeie HepaBeHCcTBa. OnpeneneHne W CBOMCTBA JIMHEHHOM U KBagpaTHIHON
(YHKIHH.

IIpakTnyeckas padora

[IpumeHeHne 3aKOHOB apH(PMETHIECCKUX NEHCTBUH K YIIPOIICHNUIO BEIYUCICHUN. Brrancienne
MIPOIICHTOB. YTIPOILIICHUE YHCIOBBIX BRIPAXKECHUH C TEPEeMEHHOI (I[eNBIX U APOOHBIX) B X0JI€
TOXIECTBEHHBIX ITPe00pa3oBaHui. PemieHne TMHEHHBIX ypaBHEHUH, CHCTEM YpaBHEHUH 1
HepaBeHCTB. [IpuMeHenne (GopMyI COKPAIIEHHOTO YMHOXKEHHS K Pa3JIOKEHNI0 MHOTOYJICHOB Ha
MHOXUTeNH. Pelenne kBagpaTHbIX ypaBHEHUN. Pelllenne kBaapaTHeIX HepaBeHCTB. [locTpoeHue
rpaduKoB JMHEIHON U KBagpaTnuyHol QpyHKuuni. [IpeoObpasoBanne anreOpandecKix BHIPAKCHAH.
PeneHne npuKIaaHbIX 33134 ¢ MPOU3BOJICTBEHHBIM COJIEPKAHUEM.

CamocrosiTesibHasi padoTa

Brmonaenne momaraero 3aganus mo teme 2.1.
BrmosnHeHne neciieoBaTeIbCKUX MIPOESKTOB 1o TeMaM: «HempepbiBabIe npodny, «IIpuMeneHme
CJIOHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTaxy.

Tema 2.2

Coaep:xkanue yueOHOro MaTepuajia

HaJI YUCIIAMH, COYCTast YCTHBIC U
nuchMeHHbIe TpueMbl. Haxoxaenue
MPUOJIMKCHHBIX 3HAYCHUN BEJTUYUH U
MOTPEIIHOCTEH BRIYMCIEHUH (a0COMIOTHOM
Y OTHOCHUTEILHOW); CPABHEHHE YMCIIOBBIX
BEIpakeHU#. Haxoxxnenne ommook B
mpeoOpa30BaHUAX M BEIYHUCICHUSX.




KoMIiekcHbIe YHCJIa

TloHsITHE O MHMMBIX M KOMIIJIEKCHBIX YHCIIaX. FeOMeTpI/I‘IeCKaﬂ HUHTEPIIPETALNA KOMIIJICKCHBIX
yucen. Moynb KoMIuieKCHOTo uncia. ClioxeHne, BBIMUTaHue, YMHOXKEHHE U JIeJICHUE
KOMIUTEKCHBIX HHCell, 33JaHHBIX B anrebpandeckoit popme.

IIpakTnyeckass pabora

BrimosiHeHMEe aeficTBUI HAJ KOMILIEKCHBIMUA YHCIAMU.

CamocTosTejibHast padoTa

Brimonnenne JOMAIIHETO 3aJaHUs 110 TEMC 2.2.

Tema 2.3

IpuéanxeHHbIe
BbIYMCJIEHUS.
HorpemnocTu
NpUOIMIKEHHBIX 3HAYEHMIH
quces

Conep:xanue yuedOHOro MaTepuasa

[NonsTre aOCOMOTHOM M OTHOCUTENBEHOHN MOTPEITHOCTH. AOCOIIOTHAS TOTPEITHOCTD U IPaHuIa
a0COJIIOTHOM MOTPEIHOCTH NPUOJIM)KEHHBIX 3HaYeHUI uncen. BepHble n 3HavaIye nudpsl 4ucha.
OtHocHUTeNbHAs MOTPENIHOCTh MPHOJIMKEHHOTO 3HaYeHus yrcina. OKpyIieHUe U MOTPeIHOCThb
oxpyrieHus. JleicTBUs Hal IPHONMKEHHBIMU 3HAYCHUSIMU YUCEN C YIE€TOM I'PaHuUI]
MOrpenrHocTel. Brraucnenus ¢ Hanepen 3ajaHHON TOYHOCTHIO. [IpnOmmkeHHbBIC BRIYUCICHUS U
peleHus NPUKIAAHbIX 3a/a4.

Haxoxxnenne npuOImKeHHBIX 3HAYCHUH
BEJIMYMH U MOTPEUIHOCTEN BhIUUCIEHUN
(abCOIIOTHOM U OTHOCUTENBHON);
CpaBHEHHE YHCIIOBBIX BBIPAKCHHH.
Haxoxpaenue ommOok B mpeoOpa3oBaHMIX
1 BBIYHCIICHUSX.

IlpakTueckas padora

HpI/IGJ'II/I)KeHHLIe BbIYMCJICHUA U PCHICHUSA MMPUKJIAHBIX 3a/4a4.

CamocTosiTeibHasi padoTa

Brimonnenne qoMaiiHero 3agaHus mo teMme 2.3.

KonTtpoabsHnast padora Nel o reme «Pa3BuTie MOHATHS O YHCIIE).

Pa3nen 3

KopHu, crenenu u jorapupmsol

Tema 3.1

Kopens n-oii crenenu u ero
cBOJiCTBA.
HppaumonaibHbie
YPaBHEHMA

Copep:xanue yue0HOro MaTepuaJia

KopHu HatypanbHOM cTemeHHM W3 4MciIa U uX cBoicTBa. OmpeneneHHe KOpHA N-Od CTENEHH.

OcHoBHBIE cBOMCTBa KopHell. [ToHaTHE 00 UppalOHaNbHOM ypaBHEHUU.

IIpakTHyeckasi padora

Brruncnenue u cpaBHeHne KopHel. BrimonHenne pacueToB ¢ pagukanamu. [IpeobpazoBanne
pannoHANBHBIX ¥ UPPALMOHATIBHBIX BEIPAXKEHUH. Penlienne nppaoHaabHbIX ypaBHEHHH.
PeneHne npukIagHbIX 3aay.

CamocTosiTeibHasi padora

Brmonaenne qoManrHero 3axasus mo teme 3.1.
Paborta ¢ nonoxHUTENFHON JHTEpaTypol 10 TeMaMm: «lcTopust OTKPBITHS OHATHS KOPHS»,
«JlokazatenpcTBO CBOMCTB KOpHs». PenieHne BapuaTHBHBIX 331a4.

Tema 3.2

Copep:xanue yueOHOro MmaTepuaJia

O3HaKOMJICHHE C TOHATHEM KOPHSA n-1
CTETIEHH, CBOMCTBAMH PaUKaJIOB U
MpaBHJIaMU CPaBHEHHS KOPHEH.
DopMyIHpOBaHUE ONPENETICHUS KOPHS 1
CBOICTB KOpHEH. Briuucnenue u
CpaBHEHHE KOPHEH, BHITIOTHEHHE
NPUKHUJIKN 3HAYEHUS KOPHSL.
[IpeoOpa3oBaHye YNCIOBBIX U OYKBEHHBIX
BBIPOKEHUH, CONEPKALTNX PaTUKAIIBL.
Brimonnenue pacueros o gopmyiam,
COZIEpIKaIM PaJANKAIIbI, OCYIIECTBISA
HEOOXOANMBIE MTOJICTAHOBKH U
npeobpasoBanus. OnpeneneHue
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Crenenu ¢
PAUMOHAIBLHBIMHU
MOKA3aTeJIAMHU M UX
cBoiicTBa

BBeznenue creneneii ¢ panoHAILHBIMY ITOKA3aTeNsIMU U UX CBOWCTB. CTENeHH ¢
JIEMCTBUTEILHBIMHU MOKa3aTeasaMu. CBOICTBA CTEIIEHH C ACHCTBUTEIBHBIM IIOKAa3aTEIEM.
[Ipeobpa3oBanue parMOHATBHBIX, CTEIICHHBIX, IIOKA3aTeNBFHBIX BEIpakeHuil. [lorsTre o
1OKa3aTeJIbHOM YpaBHEHUHU.

IIpakTnuyeckas padora

HaxoxxneHue 3HaueHui cTeneHeil ¢ paluoHanbHEIMU TOKa3aTensMu. CpaBHEHHE CTEIICHEH.
[IpeoOpa3oBaHus BEIpaKEHHH, COJlEpKAIINX CTENEHH. PelieHne noka3arebHbIX YPaBHEHUH.
Pewenue npuknaaseix 3anad. [IpumeneHre KOpHe U CTENEHEN TP BBIYMCIEHUU CPEAHMX,
JIEJIEHUH OTPE3KA B «30JI0TOM CEUEHUMY.

CamocrosiTesibHast padora

BrimonHeHne qoMaiisero 3ananus mo teme 3.2. Pabota ¢ yuyeOHOW JTUTEpaTypoil MO TeMaMm:
«Jloka3aTenbcTBO CBOMCTB cTeneHn», «CTerneHb ¢ MppalioHABHBIM MOKa3aTeaeMy. Peienue
BAapHaTUBHBIX 3aJiav.

Tema 3.3
Jlorapugmsi.
Jlorapudgmmudeckne
YPABHEHHA

Copep:xanue yueOHOro MaTepuaJia

Jlorapudm. Jlorapudpm umcna. OcHOBHOe JorapuMHUUECKOe TOXIECTBO. JlecaTHUHBIE |
HarypayibHble Jorapudmel. [IpaBuna nedictBuii ¢ gorapupmamu. [lepexon kK HOBOMY OCHOBAaHUIO.
[IpeoOpazoBanue soraprdmMuueckux BoipakeHui. [loHsTHE 0 JOrapu(pMUIECKOM YPaBHEHHH.

IIpakTuyeckas padora

Haxoxxnenne 3nadeHmit Jorapugma no npou3BoILHOMY OCHOBaHUIO. [lepexos oT ogHOTO
OCHOBAHUJ K ApyroMy. Beraucnerne u cpapaeHue gorapudmos. JlorapuhmMupoBanue u
MTOTCHIIMPOBAHNE BRIPAKCHUH.

[IpubnuxeHHbIC BEIYUCICHUS U PEIICHIS IPUKIIAJHBIX 3a/1a4. Pemienue gorapudmuaeckux
ypaBHeHHH. Pernienne npukiIaIHbIX 3a1a4.

CamocrosiTejibHasi padoTa

Brimosnnenue nomaninero 3ananus o teme 3.3. Cozmanue mpe3eHTaIuu o TeMe «3HadeHne U
UCTOPHSI MOHSATHS Jioraprdmay. BeINMOTHEHUE UCCIIEI0BATENBLCKOTO IPOEKTa Mo Teme: «cTopust
BO3HHKHOBEHHUsI JIorapu(MoBy. PeriieHre BapraTHBHBIX 33/1a4 1Mo TeMe «Ilepexo K HOBOMY
OCHOBAHUIO

KontpoabHnas padora Ne2 no teme «KopHu, crernienu u jorapudmbi»

Paznen 4

IIpsiMble U NJOCKOCTH B IPOCTPAHCTBeE.

Tema 4.1

IloBTOpPEHUE OCHOBHOIO
MJIAHUMETPHUYECKOro
MaTepHaja

Conep:xkanue yueOHOro MaTepuaja

TpeyronbHHK, €T0 3JIEMEHTHI; BH/IBI TPEYTOJIBHUKOB, PABEHCTBO TPEYTOIBHUKOB, TEOPEMA
[Tudaropa, penieHne NpsIMOYTOIBHBIX TPEYTOJILHUKOB, TEOPEMbI KOCHHYCOB M CHHYCOB.
[Mapannenorpamm, IpsIMOYTOJIHHUK, pOMO, KBapaT, Tparnenus. OKpyKHOCTb, JUIMHA OKPYKHOCTH,
KpYT, IJIOMIaab KpPyTa.

IIpakTnyeckass pabora

Pemtenue 3ama4 mo temMaM « TpeyroapHUKN», «HeThIpEXYTOIbHUKNY, KOKPYXKHOCTb U KPYI».

CamocrosiTejibHast padoTa

DopMyIMpOBKa U IPUBEACHUE
JIOKa3aTeNbCTB IPU3HAKOB B3aHMHOTO
PAacIIoNIOKEHH S MTPSMBIX U IJIOCKOCTEN.
Pacno3naBaHue Ha yepTexRax U MOJEIAX
Pa3sNIUYHBIX CITy4acB B3AaUMHOIO
PacIoyIoKeHUsI IPSIMBIX U IIOCKOCTEH,
apryMEHTHPOBAaHUE CBOMX CYKICHHH.
DopMyJIMPOBAaHUE ONPEACIECHUN,
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Brimonaenne JOMAIDHETO 3a1aHUA 110 TEMC 4.1. Pemrenue BapuaTHWBHBIX 3a1a4.

Tema 4.2

IIpsiMble U MJIOCKOCTH B
NPOCTPaHCTBeE.
IMapanneabHOCTH NPAMBIX
M IJI0CKOCTell B
NMPOCTPAHCTBE

Coaep:xkanue yuedOHOro MaTepuaja

OmnpeneneHne CTepeoOMETPHH, OCHOBHBIE TOHATH. CISICTBIS aKCHOM CTEPEOMETPHH.
OmnpenerneHne MapauIeIbHBIX, IIEPECEKAOIIXCS, CKPEIIMBAIOIINXCS TIPSMBIX B POCTPAHCTBE.
Teopema o CyIIeCTBOBAaHUM U €AMHCTBEHHOCTH MPSMOM, napajuiensHoi qaHHoi. Teopema o
MpU3HAKE MapajuIebHOCTH ABYX NpsAMbIX. OnpeeneHne napauieabHOCTH IPSIMON U IIIOCKOCTH.
Teopema o mpu3HaKe MapauIeTbHOCTH IPSIMOH U TockocTr. Onpesienenne napamienbHbIX
mnockoctelt. TeopeMa o mpu3HaKe MapajuIeTbHOCTH ABYX TIOCKOCTeN. Teopema o cyliecTBOBaHUU
€IMHCTBEHHOH TUTOCKOCTH, TTapauieIbHON qaHHONH. CBOMCTBA MapaJlIeIbHBIX TIOCKOCTEH.
B3auMHoOe pacmonoxeHne NPSIMBIX U IIIOCKOCTEH.

IIpakTnyeckas padora

IIpu3Haky B3aMMHOTO PACHOIOKEHHUS IPSAMBIX. YTOI MEXKAY NPAMBIMU. TEOpeMbl 0 B3aUMHOM
pacmoyiokeHuH MpsiMoil 1 mtockocTy. Ilpu3Haku 1 cBolicTBa MapayeabHbBIX INIOCKOCTEH.
PaccTosiHMe 0T TOUKH J10 IIOCKOCTH, OT MPSIMOM J10 INIOCKOCTH, PACCTOSHIE MEXY IUIOCKOCTSIMH,
MEXY CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEX/Ty IPOU3BOJILHBIMU (DUI'YyPaMH B TIPOCTPAHCTBE.
Perrenne BEIYMCIUTENBHBIX 32144 U 33/1a4 HA JI0KA3aTeIbCTBO C UCIIONb30BaHIEM aKCHOM
CTEpEOMETPHUH U UX CIICACTBUH, OINpeIeNieHI U TeopeM 3 maparpada «[lapamnensHOCTR
MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBEY.

CamocrosiTenbHast padora

BrimonHenue nomarnero 3aganus o teme 4.2. CozgaHue npe3eHTanuu mo teme «Mcropus
Pa3BUTHS CTEPCOMETPHIY. M3rOTOBIICHHE JEMOHCTPAIIMOHHOW MOJICIIH K TEOPEME O TePECCUCHUU
JIBYX INIOCKOCTEH TpeThel. PellicHre BapuaTHBHBIX 3a/1a4.

Tema 4.3

Ilepnen uKyJISIPHOCTH
NPAMBIX H IUI0CKOCTell B
NMPOCTPAaHCTBE

Coaep:xanue yueOHOro MaTepuasia

OnpezerneHre NePHIEHINKYISIPHBIX MPSIMBIX. TeopeMa o MpHU3HaKe NepHeHIUKYIIPHOCTH IBYX
MIPSIMBIX (2 ciydasi — Ha INIOCKOCTH U B MpocTpaHcTBe). OmpeneneHne npsaMoi, IepIeHINKyIIpHO’
nnockocty. TeopeMa o pu3HaKke NEePHEeHIUKYISIPHOCTH MIPSIMON U INIOCKOCTH. Teopema o
MIEPIICHANKYIIPHOCTH OJTHOU M3 IBYX MapalUIeTbHBIX IPAMBIX. TeopeMa o 2-X MpSMBIX,
MIEePIICHANKYIAPHBIX TUIOCKOCTH. OTpeiesicHre ePIeHINKYIIpa U3 TOUYKA Ha IIOCKOCTH,
OCHOBaHHME MEPIICHIUKYIIAPA, PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, HAKJIOHHON OT TOYKH 10
IUTOCKOCTH, OCHOBAaHHE HAKJIOHHOW, MPOEKIIMU HAKIOHHOW. Teopema o 3-X meprneHIuKyIsIpax.
I'eomeTprueckre npeodpa3oBaHusl MPOCTPAHCTBA: MAPAIUIEIBHBIN IEPEHOC, CHMMETPHS
OTHOCHTEJNILHO IJI0cKOCTHU. [lapaiuenbHoe npoexTupoBanue. [1nomaas opToroHaIbHOM MTPOESKIINH.
M3o0pakeHne NpoCTpaHCTBEHHBIX QUTYD.

IIpakTuyeckas paéora

Pemenne BEIYMCINTEIBHBIX 3aJa4 1 3aJ1a4 Ha J0Ka3aTCJIbCTBO C UCIIOJIb30BAHHUEM aKCHUOM
CTCPCOMETPHUU U UX CHCHCTBHﬁ, OHpeZ[eJ'IeHI/Iﬁ 1 TCOPEM U3 TEMbI «HepHeHZ[I/IKyJ'IﬂpHOCTL MIPAMBIX
M IUIOCKOCTEH B IIPOCTPAHCTBEY.

CamocrosiTesibHast padora
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Brimonnenue nomaninero 3ananus o teme 4.3. 3rotosieHune 1eMOHCTPAIIMOHHOW MOIETH K
TeopeMe O TpexX MepreHAnKyIapax. BrIoIHeHne Heciea0BaTeIbCKOro MPOEKTa MO TeMe:
«ITapamrensHOE IPOEKTHPOBaHKEY. PemieHrne BapruaTHBHBIX 3a1ad.

KourtposabHas padora Ne3 1o reme «IIpsMbie ¥ IIIOCKOCTH B IPOCTPAHCTBE.

Paspea S KomounaTopuka

Tema 5.1 Copep:xaHue yuedOHOT0 MaTepuaJia Wzydenne mpaBuia KOMOWHATOPUKA U

OcHoOBHBbIE IOHATHSA [lonsiTHe MHOXECTBa, DJIEMEHT MHOXECTBA, CHOCOOBI 33/JaHMs MHOXECTB, KJIaCCU(UKALMs | NIPUMEHEHHE IPH PELICHUH

KOMOMHATOPHKH MHOXECTB [0 KOJIMYECTBY DIIEMEHTOB, IMOJMHOXECTBO, PaBHbIC MHOXXECTBA, OIEpallMM Haj | KOMOMHATOPHBIX 3ajay. Pemenue
MHOYKECTBAMH, MPABUJIA CYMMbI, TMPABUJIO YMHOXKEHHs, H300pakeHHe MHOXeCTB. IloHsTHEe | KOMOMHATOPHBIX 33/1ad METOIOM Iepebopa
¢axropuana. U TI0 TIpaBHITy YMHOXKeHUs. O3HaKOMJICHHE
IIpakTuyeckas pa6ora C TMIOHATHAMH KOMOMHATOPHKH:
HUctopus pa3BuTus KOMOMHATOPUKH, €€ POITb B Pa3IMYHBIX Chepax deTOBEUCCKOH pasMCIICHUAMH, COHCTAHUAMM,
XKHU3HenesTenbHoCTH. [IpuKkianHble 3a1a4n. IIEPECTAHOBKAMH U (pOpMYJIaMHU ISt X
CamocrosiTejibHast padoTa BbruucieHus. OObsACHEHNE U TPUMEHEHHE
Brmonaenne noMaraero 3aganus mo teme 5.1. Cozmanne npeseHTanunii mo remam: «Mcropus (popMyt /ISt BHIYUCIICHHS Pa3MELIICHHIH,
CTaHOBJICHUS] KOMOMHATOPUKWY, «JKH3Hb U HayuHas nesTensHocTh V. HpioToHay. Permenue TePECTAHOBOK U COYCTAHMUIA MPH PELICHUH
BapUATHBHBIX 33/1a4. 3a1a4. O3HaKOMIIeHHE C OUHOMOM

Tema 5.2 Coaepixanue y4e0HOr0 MaTepuaJa Hetorona u Tpeyronbaukom Iackas.

Buanl coemuHeHni

Bunbl coequHeHuii - coueTaHus, pa3MelleHus1, IePECTAaHOBKH, CBSI3b MEXTY NMPEACTABICHHBIMU
BuJamu coeaunenuit. ®opmyna ouHoma Herorona. CBoiicTBa OMHOMUHATBHBIX KO3(DQHUIIUEHTOR.
Tpeyronsuuk ITackas.

IIpakTuyeckas padora

Pemenne MPaKTUICCKUX 3a1a4 C
HCTIOJIb30BAaHUEM TOHSATUHA U IIpaBUI
KOM6I/IHaTOpI/IKI/I. HaXO)K,Z[CHI/IC OIIMOOK B
HpeO6pa3OBaHI/I$[X " BBIYHCJIICHUSX.
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[paBuiia komOuHaTOprKu. PeleHre KOMOMHATOPHBIX 3a1a4. 3a7a4K Ha MOZCYET Yucia
pa3MelleHHH, IepecTaHOBOK, coueTanuii. Penienue 3anau Ha nepebop BapuantoB. bunom Hetorona
u tpeyronbHuk Ilackans. [puknanHelie 3agaqu.

CamocrosiTeibHasi padora

Brimosnnenue momanraero 3ananus o teme 5.2. Co3manue mpe3eHTauu no TeMe «Bus
KoMOuHarwmit». PaboTa ¢ J0MOJHUTENBHON INTEPaTypoil o TeMe «CodeTaHus ¢ TOBTOPESHUSIMI.
PemieHne BapHaTHBHEIX 33/1a4.

KonTtpoabnast padora Ne 4 o reme «KoMOMHATOpHKAY.

Paznen 6

KOOp)II/IHaTI)I H BEKTOPbI

Tema 6.1
JdexapToBa cucrema
KOOPJIMHAT B POCTPAHCTBE

Coaep:xkanue yuedOHOro MaTepuaja

[IpssmoyrosipHas (zekaproBa) cMcTeMa KOOPIAMHAT B MpocTpaHcTBe. DopMya paccTOSHUS MEXTy
JBYMsI TOUKaMH. Y paBHEHUsI cepbl, INIOCKOCTH M TIPSIMOM.

IIpakTHueckas paéora

JlekaproBa cucTeMa KOOpIUHAT B pocTpaHcTBe. COoCTaBIeHNE ypaBHEHHI OKPY)KHOCTH, chepsl,
IUIOCKOCTH. BEIUHCIeHNE PacCTOSHUSI MEKTY TOUKAMH.

CamocrosiTejibHasi padoTa

Brimonnenne qoMaiisero 3agasus mo teme 6.1.
Coznanne npezentaiyn 1o reMe «Xu3Hb 1 TBOopdecTBO P.[lekapra». Pabota ¢ yueOHOIt n
CIPABOYHOM JINTEPATypoil 1o Teme: «CrocoObl 3aaaHus NpsiMoiy. PellicHre BapuaTHBHBIX 3a1a4.

Tema 6.2
BekTopsbl

Coaep:xkanue yueOHOro MaTepuaja

Bekropsl. Monyns BekTopa. PaBeHcTBO BekTOpoB. Clio’keHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
yucno. PasnokeHne BEKTOpa M0 HANPaBICHUAM. YTOJI MEXAy ABYMs BekTopamiu. [Ipoexius
BeKTOpa Ha ocb. KoopauHate! BekTopa. CkalsipHOE IPOU3BEAeHUE BEKTOPOB. Vcnonbp3o0BaHue
KOOPJMHAT U BEKTOPOB IIPH PELICHHH MaTeMaTHYECKUX U IPUKJIIaJHbIX 3a1au.

IIpakTUyeckas padora

Bexropsl. JleiicTBust ¢ BekTopamu. JlefcTBUS ¢ BEKTOPAMHU, 3aJaHHBIMUA KOOPAHHATAMH.
CkansipHoe IPOHM3BEIECHUE BEKTOPOB. BeKTopHOE ypaBHEHUE NPSIMOM U INIOCKOCTH.

CamocrosiTenbHast padora

BrimonHeHne qoManiHero 3aiaHus mo paszaeny 6.2. Pabora ¢ yaeOHOI muTepaTypoi o TeMam:
«CymMa HecKoIbKHX BeKTOpoB. [IpaBuiio mapamienenunenay», «[Ipoeknus BeKTopa Ha OCh.
BEInonHeHne HecnenoBaTeNbeKoro MpoeKTa Mo TeMe: «BekTopHoe 3aiaHne IPsIMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE».

O3HaKOMJICHUE C TIOHATHEM BEKTOP.
N3yyenune 1ekapTOBOM CHCTEMBI KOOPJHHAT
B IIPOCTPAHCTBE, IIOCTPOCHHUE MO 3aIaHHBIM
KOOpJAMHATaM TOYEK U INIOCKOCTEH,
HaXO0XXJEHHUE KOOPJUHAT TOUEK.
HaxoxneHue ypaBHEHUI OKPY>KHOCTH,
cepsl, TIOCKOCTH. Bhruucienue
pPacCTOSIHUN MeXIly Toukamu. M3yueHue
CBOMCTB BEKTOPHBIX BETUYHUH, IPABUI
PasNIoXKEHUs BEK TOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABIJI HAXOKACHHS
KOOpJAMHAT BEKTOpa B IPOCTPAHCTBE,
MpaBUI JEHCTBUI ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHaraMmu. [IpumeHeHue Teopuu npu
peuICHUM 3a4a4 Ha ﬂeﬁCTBHﬂ C BCKTOpaMu.
N3y4yeHne CKalsipHOTO MPOU3BEACHNUS
BEKTOPOB, BEKTOPHOTO YPAaBHEHUS IPSIMOM
u mwiockoctu. [Ipumenenne Teopun npu
pELICHUH 3a1a4 Ha JCHCTBUS C BEKTOPaMH,
KOOPAMHATHBIM METO, IPUMEHEHUE
BEKTOPOB ISl BEIYMCIICHUS BEINYHH YIJIOB
U pacctostHuid O3HaAKOMIICHHE C
JIoKa3aTenbCTBAMH TEOPEM CTEPEOMETPUH O
B3aMHOM PacCIIOJIOKEHUH HPSIMBIX
IUIOCKOCTEH C HCTIOJIb30BAHHNEM BEKTOPOB.
Haxoxnenne ommook B mpeodpa3oBaHusX
Y BBIUMCIICHUSIX.
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KountposabHas padora Ne 5 no reme «KooparHATHI U BEKTOPBDY.

Pazngen 7

OCHOBBI TPUTOHOMECTPUH

Tema 7.1
OCHOBHBIE TIOHATHSA

Coaep:xanue yuedOHOro MaTepuasia

Pa,HI/IaHHaSI MCpa yria. BpaHIaTCJ'ILHOC JBHIKCHHC. CI/IHYC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC 1M CJIA.

IIpakTHyeckas paéora

PannaHHBINH MEeTOR M3MEPEHUS YIIIOB BPALICHUs U CBA3b C IPalyCHON MEPOH.

CamocrosiTejibHasi padoTa

Brinonnenue nomarnero 3aganus o reme 7.1. Pabora co cipaBouHO#M JUTepaTypoi st
COCTaBJICHHs TaOJNUIIBI COOTHOLIEHUH PaiaHHON M IpalyCHON Mepbl OCHOBHBIX yrioB. Co3naHue
npe3eHTanuu o TeMe «VICTopus CTaHOBIEHHS U Pa3BUTHUSI TPUTOHOMETPUI.

W3ydeHne paquaHHOro METOAA U3MEPEHUS
YIJIOB BPAILIEHUs U UX CBA3H C TPayCHON
Mepoi. 300pakeHre yrioB BpallleHus Ha
OKPYKHOCTHU, COOTHECEHUE BEJIMUUHBI yria
¢ ero pacnonoxenneM. PopMyIHpOBaHUE
OINpEAENIEHUN TPUTOHOMETPUYECKHUX
(hyHKIMIA A7IsT yTJIOB TOBOPOTA M OCTPHIX
YTII0B IPSIMOYTOJIBHOTO TPEYTOIbHUKA U
00BsICHEHUS NX B3aUMOCBs3U. Haxoxnenue
OomMOOK B MPeoOpazoBaHUIX U
BBIYUCJICHUAX.

Tema 7.2 Conep:xanue yue0OHOro MaTepuasa [IpumeHeHre OCHOBHBIX
OcHoBHBIC TPUTOHOMETPUYECKHUX TOXKIECTB IS
TPUTOHOMETPHYECKHUE OCHOBHEIC TPHIOHOMETPUHECKHNE TORACCTBA, BBIYUCIIEHHS] 3HAYEHUI
TOKAECTBA HpaxTuueckas pa6ora TPUTOHOMETPUYECKHUX (PYHKIUI 110 OJHOM
Brimonnenue ynpaxcHeHI/Iﬁ Ha IPUMCHCHHUC OCHOBHBIX TPUT'OHOMETPHYCCKHUX TOXKICCTB. n3 HuX. Haxoxxaenue ommoOok B
peoOpa30BaHMSIX U BHIYMCICHUIX.
CamocTosiTeibHasi padoTa
BrinosniHeHue nomauiHero 3ajaHus no teme 7.2.
Tema 7.3 Copep:xanue yueOHOro MmaTepuaJia Uzydenne ocCHOBHBIX (hOpMyT
HpeOGI’fBOBaH“" dopmynel npuBenerus. DopMyIIb ciioxkenns. GopMyIsl yaBoeHHs DOPMYIIbI IOTOBHHHOTO yraa, | PATOHOMCTPHH. opmysbt cnosenns,
IpOCTENIINX [IpeobpazoBaHre CyMMBI TPUTOHOMETPHUIECKHUX (DYHKIIMH B IPOU3BEICHNE U IIPOU3BEICHHS B YABOCHH, NPeoOpasoBaHNs CYMMBI
TPUTOHOMETPHIECKHX cymMMy. BelpaskeHne TpuroHoMeTpruueckuX (PyHKIMI depe3 TaHTeHC MTOJIOBUHHOTO apryMeHTa. TPUTOHOMETPHIECKHX PYHKIHH
BbIpaKeHU M TpakTuueckas pa6ora B IIPOM3BE/ICHHUE U IIPOU3BEICHNUS B CYMMY
Brmmonnenne pra)KHeHI/Iﬁ Ha MPUMEHCHUEC PA3TINYHBIX (I)OpMyJ'[ TPUTOHOMECTPHUH. 1 IPUMCHCHHC TPH BRITHCIICHIN SHAYCHMA
TPUTOHOMETPHUYECKOTO BBIPAKECHUS U
CamocronTenbHan paGora — — ynpoueHus ero. O3HaKOMIICHHE CO
Brmonaenne qoManraero 3aganus mo teme 7.3. PaboTa co clipaBo4HOM JUTEpaTypor IO TeMaMm: CBOMICTBAMH CHMMETPHH TOUKH Ha
«DopMybl TOJIOBUHHOTO aprymenTa. @opmyiisl yriaoB 3a u 4o, «BeipaxeHnue €/IMHUMHON OKPYKHOCTH M IPUMEHEHHE HX
TPUTOHOMETPUYECKHUX (DYHKIUH Yepe3 TAaHT€HC MOJOBHHHOTO apTyMEHTay. JUIs1 BbIBOZIA (POPMYJT IPUBEIEHHSL.
Haxoxnenne ommbok B ipeoOpa3oBaHUsX
W BBIYHCIICHUAX.
Tema 7.4 Copep:xanue yueOHOro MaTepuaJia Pemenue mo popmynam u
Tpuronomerpu4eckne OOpatrHble TPUTOHOMETpHYECKHE (YHKLUH: apKCHHYC, apKKOCHHYC, apKTaHreHc. IIpocreiilime | TPUTOHOMETPHYECKOMY KPYTy HPOCTEHIINX

YPaBHEHMS U HEPaBEHCTBA

TPUTOHOMETpUYECKHE YypaBHeHus. llpocreilmime TpUroOHOMETpUUYECKHE HEpaBEHCTBAa. Bumisl
TPUTOHOMETPUYECKHUX YPaBHEHUH.

IIpakTuyeckas padora

TPUTOHOMETPUUECKUX YPaBHEHUI.
[IpuMeHeHHE 00X METOIOB PEIICHUS
ypaBHeHHI (IIpUBENIEHUE K JIMHEHHOMY,
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Pewenue npocredmx TPUrOHOMETPUYECKUX YPaBHEHUN. Perienue npocreimux
TPUTOHOMETPUYECKUX HEPABEHCTB. PellleHne TPUrOHOMETPUYECKUX YPABHEHUH, CBOAAILUXCS K
KBaJJPaTHBIM, OJTHOPOJIHBIX M PEHIAEMbIX C OMOMIBIO Pa3INYHBIX (JOPMYJI TPUTOHOMETPHH.

CamocrosiTejibHasi padoTa

Brimonnenne JOMAIIHETO 3aaHus 110 TEMC 7.4.

KonTtpoabnasi padora Ne 6 mo reme «OCHOBBI TPUTOHOMETPHI.

Pa3nen 8 DyHKIHMU U rpadpuku

Tema 8.1 Coaep:xanue yueOHOro MaTepuajia O3HaKOMJIEHUE C MTOHITHEM MTEPEMEHHOM,

DynKunu OG1acTh ONpENENCHUS W MHOXKECTBO 3HAueHMil; rpaduk (yHKIMH, IOCTpOeHHE rpaduxos | TPAMEPAMH 3aBUCHMOCTEH MEXLy
(YHKIWMI, 32 TaHHBIX PA3THIHBIMH CIIOCOOAMIL. nepeMeHHbIME. O3HAKOMIIEHHE C TIOHSATHEM
TpeoGpasoBanns rpaduKos. [lapamienbHbIil IEPEHOC, CHMMETPHS OTHOCHTEIbHO Oceil KoopauHar | TPAdHKa, onpenesienue npiHaIexKHOCTH
M CHMMETpHsS OTHOCHTEIbHO HAuala KOODAMHAT, CHMMETPHs OTHOCHTEIbHO mpsMoil y = x, | TOUKH rpaduky ‘I)VYHKHHH- Onpenenenne o
pacTsHKEHHE M CXKATHE BJIOJIb OCeH KOOPIHHAT. opmyJie mpocTeiiliiei 3aBUCHMOCTH, BUIA
MpakTudeckas paGoTa ee Fpil(I)I/IKa. BBIpa)f(eHI/Ie o hopmyIe
TIpuMephI 3aBUCHMOCTE MeK/Ty TepeMEHHBIMH B PEATbHBIX TPOIECCAX M3 CMEKHBIX auciuminy, | OAHON TICPEMCHHOM ¥epes ApyTrie.
Onpenenenne byuxuuii. [TocTpoeHne u uTeHne rpaduKoB GyHKIHIA. Osnaxomiienne ¢ onpesienennem GpyrKuy,
CamocTosTebHas pa6oTa (hopmynupoanue ero. Haxoxnenue )
Brinonuenue noMaiHero 3axanus mo teMe 8.1. BrImonHenne uecienoBaTenscKoro mpoekTa mo obnacTi onpeaeneHHs 1 0011acTH SHaUCHH
teme: «I[IpumeHenue moHsaTHs «QYHKIMU» B QpU3MKEY. (byHKuun.

Tema 8.2 Conep:xkanue yueOHOro MaTepuaja O3HakoOMJIEHUE C TPUMEpaMHU

CpoiicTBa pyHKIMHI

MOHOTOHHOCTB, YETHOCTB, HEUETHOCTh, OTPAaHWYEHHOCTh, TEPUOANIHOCTS. [IpoMexxyTKn
BO3pacTaHus M yObIBaHMS, HAHOOJIbIIEE M HANMEHBIIIEE 3HAYCHHS, TOUKH IKCTPEMyMa.
I'paduueckas nareprnperanus. [Ipumepsl QyHKINOHAIBHBIX 3aBUCHMOCTEN B peaJIbHBIX MTPOLIEccax
U sIBICHUSX. AprumeTndeckre onepannu Hax GyHKIuIME. CiioxkHast QYHKIMS (KOMITO3HULIUS).
[ToHsiTHe 0 HENPEePBIBHOCTH (PYHKIIHH.

IIpakTHyeckas paéora

UccrnenoBanne ¢pyaxmuu. CBoWicTBa TMHEHHON, KBAAPATUIHOM, KYCOYHO-THHEHHON M IPOOHO-
nuHelHoN GyHKIMH. HempephIBHBIC M TepHOANYECKHe QYHKITHH.

CamocrosiTenbHasi padora

Brinonnenue nomaiinero 3ajianus no teme 8.2. BolnogHeHHe necae10BaTeNbCKOro MpoeKTa mo
teme «KBaaparnynas QyHKIHD).

(YHKIIMOHANBHBIX 3aBHCUMOCTEH B
peanbHBIX MPOLECCaxX U3 CMEKHBIX
JqucuuinH. O3HaKOMIIEHUE C
JIOKa3aTeNbHBIMH PACCYKACHUIMHI
HEKOTOPBIX CBOMCTB JIMHEWHON U
KBaZpaTU4HOHN (PYyHKIMIL, TpOBEACHHE
HCCIIEI0BaHMs IMHENHON, KyCOYHO-
JTUHEHHON, TPOOHO-TUHEHHON 1
KBaZpaTH4HON (PyHKIMH, HOCTPOCHNE UX
rpadukoB. [TocTpoeHne u uTeHne
rpadukoB ¢pyHkuuii. MccnenoBanue
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Tema 8.3
Ooparnbie pyHKkuuM

Coaep:xkanue yueOHOro MaTepuaja

OOnacTp omnpeaeneHust U 001acTh 3HaUYCHNI 00paTHOH (QYHKIHH.
['paduk obparHOl QyHKUMH.

IIpakTHueckas paéora

O6parnbie yHknnu U ux rpadukn. [IpeoObpazoBanus rpaduka GyHKIHN.

CamocrosiTejibHasi padoTa

Bremosnnenue nomamiHero 3aganus mo teme 8.3. Co3maHue mpeseHTanuii mo teme. Pabora ¢
JIOTIOJTHUTEIBHOU JIUTEPATYPOH.

W3yyenue nousitust 00paTtHoit QyHKIUH,
orpeziesieHUe BUIa M IOCTpOeHUe rpaduka
obOpaTHO! (YHKINH, HAXOXKJCHHE €€
obnacTu onpeeNeHns 1 o01acTu
3HayeHul. [IpuMeHeHne CBONCTB QyHKITHIA
IIPY MCCIICIOBAaHNH YPABHEHNH U PEIICHUN
3aja4 Ha sKcTpeMyM. O3HaKOMJIEHHE C
TIOHSITHEM CJIOKHOH (DYHKITHH.

Tema 8.4

CreneHnsle,
NnoKa3zareJibHbIe,
JorapupmMuyeckue

H TPUTOHOMETPHYEeCKHe
bynkuuu.

OoparHble
TPUTOHOMeTPpHYeCKHue
GyHKUIMHU

Conep:xkanue yueOHOro MaTepuaja

Onpenencuus GYHKIUN, UX CBOWCTBA M rpadUKH.

IIpakTnyeckas paéora

CBoiicTBa M rpa(MKK CTEIICHHBIX, TOKAa3aTeNbHBIX, Jorapupmudeckux ¢pyHkuuii. CBoiicTBa n
rpaduky cuHyca, KOCHHYCa, TAHI€HCA M KOTaHI'€HCa, OOPaTHBIX TPUTOHOMETPHUECKUX (DYHKIIHH.
I'apmonnueckue konebanus. [Ipuknannsie 3anaun. [lokasarensHbie, TorapupmMuiecKue,
TPUTOHOMETPUYECKHE YPaBHEHHUS M HEPAaBEHCTRA.

CamocrosiTejibHasi padoTa

Brimonnenne JOMAIIHETO 3aaHusA 110 TEMC 8.4. BemonaeHue HCCIICA0BATCIILCKOIO IMPOCKTA 110
teme: «CIoKeHHe TapMOHHUYCCKHX KoJiebaHuii». Perenue BAapHWAaTUBHBIX 3a4a4.

Konrpoabnas padora Ne 7 o reme «PyHKIMU 1 rpadukmy.

Brrancnenue 3navueHnii QyHKIUHN 10
3Ha4YeHHIo apryMmenTa. OnpeneneHue
TIOJIO>KEHHS TOUKU Ha TpauKe Mo ee
KOOpAMHATaM 1 Ha000poT. Mcnonp3oBanne
CBOMCTB (DYHKIMH JUIS CpaBHEHUS
3HAYCHUH CTeNeHel 1 TorapuQMoB.
[MTocTpoenue rpaMKoOB CTENEHHBIX U
norapupmuyeckux GyHkiui. Pemenne
MOKa3aTeJbHBIX U JIorapu(pMUUECKUX
ypaBHEHHMH U HEPABEHCTB 110 U3BECTHBIM
anroput™MaM. O3HAKOMIICHUE C TIOHATHEM
HENPEePHIBHOMN MepHOANIECKOI (PYyHKITHIH,
(hopmyIMpOBaHKE CBOMCTB CHHYCA 1
KOCHHYCa, TIOCTPOCHNE UX IpaduKoB.
O3HaKOMJICHHE C TOHATHEM
rapMOHHYECKUX KoJeOaHUil U mpuMepamMu
rapMOHHYECKUX KOJIeOaHUH [T ONMCaHHS
NpoLeccoB B (PU3HMKE U JPYTHX 007IaCTIX
3HaHMsA. O3HAKOMJICHHE C TIOHSTHEM
Pa3pBIBHOM MEPHOANYIECKON QYHKITIH,
(hopMyIIMpOBaHKE CBOMCTB TaHTEHCA 1
KOTaHI'eHCa, TOCTPOCHHUE UX

rpadukos. [IpuMeHeHne CBOUCTB (QYHKIMN
JUISL CPaBHEHUsI 3HAYSHU I
TPUTOHOMETPUYECKHUX (PYHKIHI, pelIeH s
TPUTOHOMETPUYECKUX YPABHEHHH.
[TocTpoenwne rpaduKOB 0OpaTHBIX
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Pazgen 9

MHOTOrpaHHHKH U KPYTJble Tejaa

Tema 9.1 Copep:xanue yueOHOro MaTepuaJia
Omnuncanne 1 XapaKTePUCTHKA PA3THIHBIX
MHoOrorpaHHUKH Bepumnbl, peOpa, TpaHM MHOTOrpaHHuKa. PasBepTka. MHOrorpaHsble yribl. Beimykibie
. BUJIOB MHOTOTPaHHUKOB, IIEPEYHCIICHHE UX
MHororpaHHuku. Teopema Oiinepa. [Ipusma. Ipsimas u HakimoHHas npusma. [IpaBuibHas npusMa. .
9JIEMEHTOB M CBOICTB. V300pakeHne
Mapannenenunexn. Ky6. IIupamuna. IlpaBunbHas nupamuna. YceueHHas nupamuia. Terpasap.
MHOTOI'PaHHUKOB U BBIITOJIHCHUEC
CummMerpun B KyOe, B Hapajuiesienumene, B npusme u nupamuzae. CedeHus KyOa, NpU3MBI U
MOCTPOCHHMS Ha N300PKEHUSIX 1 MOZECISIX
nupamMmubl. v
PamiI MHOTOTPaHHUKOB. BBIuncienne TmHeiHbIX
[IpencraBnenne o NPaBWIBHBIX MHOTOTPAHHHWKAX (TeTpasape, KybOe, OKTa’ape, MOAEKadApe H
3JIEMEHTOB M YITIOB B IPOCTPAHCTBEHHBIX
nkocasape). O6vem u ero m3mepenue. MaTerpansHas popmyna odrema. @opmynsr o0peMa Kyoa,
.~ | KoH}uUrypaunsax, apryMeHTHPOBAaHIE CBOMX
MIPSMOYTOJBHOTO TMapaJuIeenurena, Npu3mel, mupamuasl. [logobue Ten. OTHOmEHMS UTONMIaeH o
9 CYXIICHHH. XapaKTepHUCTHKA U
IIOBEPXHOCTEH M 00BEMOB MOJOOHBIX Tell.
T 5 n300paKeHHe CEYEHHs, Pa3BEPTKH
PaKTHieckas pabora MHOTOTPaHHUKOB, BBIYMCIICHNE TUIOIIA/ICH
PaznuyHbIe BUABI MHOTOTPaHHUKOB. MX 143106pa>1<em/1ﬂ. Ceuenusi, pa3BepTKH MHOTOI'PaHHUKOB. TOBEPXHOCTEI.
Hnomam) HOBerHOCTI/E BI/I}gBI CUMMCTPHU B IIPOCTPAHCTBE. CI/IMMeTpI/Iﬂ MH\(')FOFpaHHI/IKOB. HOCTpOeHI/Ie HpOCTeﬁIHHX CeYCHU N KY6a,
Brruncnenue romanei u o00bemMoB. Permenne 33124 Ha MOCTpOCHNE ceq6eH1/m MHOTOTPaHHHKOB. NpH3MBI, THpamieL. [[pHMeHerHe GakToB
Pemenne 3amau Ha  BOIMHCIICHHE MNOMANEH TMOBEPXHOCTH M OOGBEMOB MHOTOTPAHHUKOB. | 1t cpenenyii n3 IIaHMMETpHIL.
Hcnonp3oBaHye CBOMCTB MHOTOIPAaHHUKOB TIPH PELICHUH MaTeMaTHYECKUX U MTPUKJIAHbIX 3a1a4. O3HaKOMIIEHHE ¢ BHAMH CHMMETPHi B
MPOCTpaHCTBE, (OPMYyTUPOBAHHE
olpeieNIeHul U CBONCTB. XapaKTepUCTHKA
CUMMETPHH TEJ BPAILCHUS U
CamocrosiTensuas pabora MHOTOTpaHHHUKOB.
IIpumeneHne CBOMCTB CUMMETPUU TIPU
BrimonHeHne gomarHero 3agaHust mo teme 9.1. penienun 3anad. VMcnonap3oBaHne
Pabora ¢ yueOHoM nuTepaTypoii mo Temam: «MHororpanusie yriel. Teopema Diinepay; MIPUOOPETEHHBIX 3HAHUH JJIS1 MICCIIEAOBaHUS
«3Be34aTble MHOTOTpaHHUKU. KprcTayuisl — NpUpoJHbIE MHOTOTPAaHHUKN»; « CHMMETpHS B 1 MOJICTUPOBAHMS HECIIOXKHBIX 33/1a4.
npupoze, Texaukey. Cozganue npe3eHTanuy 1o teme: «Kn3ues u TBopuecTBo JI.OHiepay. N300paskeHre OCHOBHBIX MHOTOTPAaHHHUKOB,
W3roToBneHne Moiein MHOTOTpaHHHKA. BrInoHeHne nccie10BaTeIbCKoro NpoeKTa Mo TeMe: BBITIOJITHEHHE PUCYHKOB 110 YCJIOBUSM 33/1a4.
«[IpaBuiIbHBIE U TOTYNIPABUIbHBIE MHOTOTPAHHUKIY». VI3rOoTOBIIEHNE MOJIENIN TEeTpaspa ¢ Haxoxnenne omm0ok B mpeodpa3oBaHusX
3aJaHHBIMU IMapaMETpaMu. W BBIYHCIICHUAX.
Tema 9.2 Conep:xkanue yuedOHOro MaTepuaja O3HakoMJIEHHE C BUJIAMU TEJ BpalleHHUS,

Kpyr.bie Tena

Humuaap u koHyc. YcedeHHBIH KoHyc. OCHOBaHME, BEICOTa, OOKOBas MIOBEPXHOCTH, 0Opa3yromas,
pa3Beptka. OceBble CeUeHUs M CEUCHUs, MapaiuienbHble ocHoBaHUIO. [llap u cdepa, ux ceueHHs.
KacatenpHast miockocTs k chepe. DopMyiibl 00beMa IHIHHIPA, KOHYCA, Iapa.

DopMyJIbI IUIONMIAM MOBEPXHOCTEH IWIMHIPA, KOHYCa, chephl.

IIpakTuyeckas padora

(hopMyIMpOBaHKE MX ONPENCICHU 1
cBOMCTB. DOPMYIHPOBAHUE TEOPEM O
CEUEHHH IIapa MIOCKOCTBIO U MIOCKOCTH,
KacaTeJIbHOH K cdepe. XapaKTepucTuka u
n300pakeHHe TeN BpalleHHs, UX
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Paznuunble BUbI KpyriibiX Tell. VX u3o0paxenus. CeveHus, pa3BepTKH Kpyribix Ten. CUMMeTpus
KPYIJbIX Tel. Brruncnenune miomaneit 1 o0beMoB. Vcnosp30BaHrne CBOWCTB Tell BPaLICHHs PU
pELIECHUH MaTEMaTHYECKUX M TPUKJIAJHBIX 3a/1a4.

CamocTosiTeibHasi padoTa

Brimoanenne JOMAIIHETO 3aaHus 110 TEMC 9.2. BemoaHeHne HCCIICA0BATCIILCKOI'O IMPOCKTA 110
Teme: «KoHnueckue ceueHus U ux NMPUMCHCHUC B TCXHUKEY. H3roroBieHue MOL[eJIeﬁ nujivHAapa u
KOHYCa C 3aJlaHHbIMU ITapaMETpaMu. Pemenne BapUaTUBHLIX 3aJia4.

KonTtpoabsHnast padora Ne § mo Teme «MHOTOTrpaHHUKH U KPYTIIBIE TETay.

Pazgen 10 Hauana MaTeMaTH4eCKOr0 aHAJIN3A
Tema 10.1 Copep:xanue yueOHOro MmaTepuaJia O3HaKOMIIEHHE C TIOHATHUEM YHCIOBOI
ITocsienoBaTenbHOCTH TIOCJIEI0BATENBLHOCTH, CIIOCO0aMH ee
= = 3aJjaHUs, BBIYUCICHUSIMH €€ YJICHOB.
CrnocoObl  3a/laHMsi W CBOMCTBAa 4HMCIOBBIX TocienoBatenbHocTeil. [loHsiTue o mpexene
. . | O3HaKoMIIeHHE C IOHATHEM Npesena
MOCJIEI0BATEIEHOCTH. CymecTBoBaHHe npenena MOHOTOHHOI1 OTpaHUYEHHON
. nociaenoBareibHOCTH. O3HaKOMIICHHE C
nocienoBaresbHOCTH.  CyMMHpOBaHHE — TOcIeoBaTenbHOCTEH.  beckoHeuHo — yObIBaromas
BBIYUCJICHUEM CYMMBbI 0ECKOHEYHOI0
reOMETpUUECKasl MPOTPECCHsl U €€ CyMMa.
o 5 YHCIIOBOTO Psifia HA IPUMEPE BBIUMCICHUS
aKTH4eckasi padoTa .
p ec Pabo CYMMBI OECKOHEUHO yOBIBAOIIEH
UYucioBast TOCIIe10BaTEIbHOCTD, CIIOCOOBI €€ 33aHHsI, BBIYNCICHNS WICHOB I10CIIEJ0BATEIbHOCTH. TeoMeTpHIEcKoii porpecc. Permente
[pexen nocnenoBarenbHOCTH. beckOHEUHO yObIBaIOIIAsi TEOMETPHYECKas IPOTPECCHSI. 3a71a4 Ha IIpUMEHeHUE (GOPMYJIBI CyMMBI
CamocrosiTeabHas paboTa 0€eCKOHEYHO yOBIBAIOLIEN T€OMETPUYECKOM
Brmonnenne gomarsero 3aganus o reme 10.1. nporpeccun. HaxoxaeHue omm6oK B
peo0pa30BaHMUsIX U BHIYUCIICHUSIX.
Tema 10.2 Conep:xanue yue0OHOro MaTepuaja O3HaKOMJIEHUE C TTOHITHEM ITPOU3BOTHOM.
Ipoussoanas Wzydenne n popmynupoBaHue ee

[NonsiTe 0 MPOM3BOAHON (QYHKIMH, €€ TeOMETPUIECKUH 1 (PU3NUECKUI

CMbICII. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHKimuU. [Ipon3BosHbIE CyMMBI, Pa3HOCTH,
npou3BeieH!s, YacTHble. [Ipon3BOIHBIE OCHOBHBIX dJIeMEHTApHBIX (GyHKUMiA. [IpuMenenme
MIPOU3BOTHON K UCCIIETOBAHNIO (YHKINH U MOCTpoeHHIO TpadukoB. [Ipon3BogHbIe 00paTHOM
¢byHKIMK 1 KoMno3uiuy GyHKIuK. [IpruMeps! HCIONb30BaHUS TPOU3BOAHON TS HAXOXKICHUS
HaWIy4IIero peleHns B IPUKIAHBIX 3a1a4ax. Bropas npousBoaHas, ee reoMeTpUIeCKU 1
¢usmuecknii cmbicn. HaxoskaeHne ckopocTH uist poriecca, 3a1aHHoro GopMysioi u rpadukom.

I[IpakTuyeckas paéora

HpOI/ISBOZ[HaHZ MEXaHUYECKUHA 1 I‘eOMeTpI/I"IeCKI/Iﬁ CMBICJI HpOH3BOHHOﬁ.

MEXaHHYECKOT0 U FeOMETPUIECKOr0
CMBICTIa, N3Y4YEHHE aJITOPUTMa BEIYMCICHUS
NPOU3BOIHOI Ha IIPUMeEPE BHIYUCICHHS
MTHOBEHHOH CKOPOCTH M YTJIOBOTO

K03 puIIMEeHTa KacaTeIbHOM.

CocraBnieHne ypaBHEHHsI KacaTeJIbHOH B
o0rmieM Buze. Y CBOCHUE IPaBIIT

G depeHITMPOBaHNUS, TAOIHIIBI
HPOU3BOHBIX IEMEHTAPHBIX (QyHKIHI,
IpUMEeHeHne Uil TUPepeHIMPOBAHNS
(YHKUMIA, COCTABICHUS YPaBHCHUS
KacaresibHOH. M3y4yenue Teopem o CBSI3U
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YpaBHeHue kacarenbHOil B o0memM Buje. [IpaBuna u dpopmynsl quddepeHunpopans, Tadauna
NPOU3BOHBIX dJIEMEHTapHBIX QYHKIMH. MccnenoBanue GyHKIMU C TOMOIIBIO TIPOU3BOJHOM.
Haxosxaenne HanOobIIero, HANMEHBIIET0 3HAYCHHS M SKCTPEMaJIbHBIX 3HaUCHUH (DYHKIHUH.

CamocrosiTejibHasi padoTa

Bremonaenue qoManraero 3ananus mo teme 10.2 . Pabora ¢ yueOHOM nuTepatypoii o TeMe:
«I[IpubmmKxeHHOE BEIYMCIICHUE TPOU3BOIHONY. BEITOTHEH e NCCIIeIOBATEIBCKOTO TIPOEKTA TI0
teme: «[loustre nuddepenimana u ero NpuIoKeHus». PellieHne BApHATUBHBIX 3a/1a4.

KonTtpoabHnas padora Ne 9 mo teme «Haganma MareMaTH4eckoTo aHAIH3ay.

Pazgen 11 HHTerpaJ u ero npuMeHeHHe
Coaep:xkanue yueOHOro MaTepuaja O3HaKOMJICHHE C TIOHSITHEM HHTETpajia i
Tema 11.1 [Nonstus mepBooOpa3HoOii, €€ OCHOBHOE CBOWCTBO ,IIPABHIIA HAXOXKICHUS IEPBOOOPA3HOIA. nepBooOpasHoii. M3yueHne npasuiia
IlepBooOpa3nas O3HaKOMJICHHE C TEOMETPUIECKHUM CMBICIIOM ITEPBOOOPA3HON. BBIYHCIICHHS IEPBOOOPA3HON U TEOPEMBI
IMpakTHyeckas padora Herorona—JleitOnuna. Pemenue 3anay Ha
BrlinonHeHre yHnpaKHEHUH Ha HAXOKIEHUE TIEPBOOOPA3HBIX. CBAI3b TIEPBOOOPa3HOI U ee IEPOH‘”'BOHHOIZV’
CamocTosTebHast pagoTa BBIYHCIICHHE TIEPBOOOpa3HON IS TaHHOM
BrimoniHenue gomairsero 3aganust mo teme 11.1. dynkumm. Peenne 3ana1 Ha npuMeHenne
WHTETpaa ISl BEIYACICHUS (PH3HUECKUX
Tema 11.2 Coaep:xkanue yueOHOro MaTepuasa BETHUMH H wIomazeii. HaxoxaeHne
HWurerpan IMonsTue 06 onpezenénnom unterpane. [IpuMenenne onpeieIeHHOTO HHTErpaa I HAXOKIEHUA | oim6ok B peoGpPa3OBAHMSX 1
IUIOMIAN KpUBOJHHEHHO! Tpanennu. @opmyna HetoTona—JleiiOnnma. [Ipumeps! npuMeHeHUs BEIIHCIICHHSIX.
WHTErpaia B GU3NKE M TCOMETPHH.
IIpakTnueckas paéora
BrinosHeHue ynpakHEHUI Ha BBIYMCICHUE ONPEIENEHHOro uHrerpana. [Ipumenenue narerpana
K BBIYMCICHUIO (QH3HUECKIX BEIMIHMH U IIJIOMIACH.
CamocTosiTelbHas padoTa
Brinonnenue nomaiminero 3aganus no teme 11.2.
Co3nanue npe3eHTanuu 1o reMe «OU3nYecKuii ¥ reoMeTpUIeCcKHid CMBICI UHTerpaitay».Padora ¢
yueOHOM uTepaTypoii o Temam «IlepBooOpa3Hast 0OpaTHBIX TPUTOHOMETPHUYECKHUX (DYHKIIHI;
«IIpubnmKxeHHOe BEIUYMCIICHIE ONPEIeIeHHOr0 HHTErpaiay. Pemenne BapuaTHBHBIX 3a1ad.
KonTtpoabHnas padora Ne 10 1o teme «/VHTErpat u ero mpruMeHEHHE).
Paznen 12 JJieMeHThI TEOPUH BepPOSITHOCTEH U MaTeMaTHYeCcKOoii
CTATHCTHKHU
Temal2.1l Conep:xkanue yueOHOro MaTepuaja M3ydeHne KnaccuuecKoro onpeaeaeHus
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DJIeMeHThI TEOPUH

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHHE BeposiTHOcTel. [loHsTHe 0
HE3aBHUCUMOCTH COOBITHH. J{MCKpeTHas ciaydaiiHas BeTMUMHA, 3aKOH ee pacnpeaeicHus. YncaoBele

BCPOATHOCTH, CBOCTB BCPOATHOCTH,

BepPOSATHOCTEH TEOPEMBI O CYMME BEPOSITHOCTEM.
XapaKTEPUCTUKH MCKPETHOH ciTydaifHON BennuuHbL TIoHATHE 0 3aKOHE OONBIINX YHCEIL. PaccmoTpenne npuMepoB BEIYHUCIEHUS
IpakTuieckas paora BeposiTHOCTeH. Pemenue 3anay Ha
Hcropust pa3BUTHSI TEOPUH BEPOSITHOCTEH M €€ POJIb B Pa3IMYHBIX cepax de0oBedecKon BBIYHCIICHUE BEPOSTHOCTEH COOBITHIA.
KU3HeneATenbHOCTH. Knaccuueckoe onpeneneHne BepoaTHOCTH, CBOMCTBA BEPOATHOCTEN, TeopeMa
0 CyMME BEPOATHOCTEH. Bpluucienne BepoaTHOCTEN. Penienye mpukinagHelx 3a1ay.
CamocTosiTeIbHasi padoTa
Brmmonaenne nomamraero 3aganus mo teme 12.1
Pabota ¢ y4ebHoIi 1 cripaBo4HON MH(popMarHei o Teme: «CTaTUCTHYECKOe ONpe/ieNieHne
BeposTHOCTH». Co3aHKe pe3eHTanuu 1o teme: «S.beprynnny». Beimonnenue
HCCIIEJ0BATEIbCKOr0 MPOEKTa Mo TeMe: «CXeMbl MOBTOPHBIX HCHbITaHUH bepHynmm». Pemenne
MIPUKJIAAHBIX 334a4.
Temal2.2 Copep:xanue yueOHOro MaTepuaJia O3HaKOMJICHHE C NTPEJICTABICHUEM
DJIeMEeHThI IIpencraBneHue NaHHBIX (TaOIUIBI, TUATPAMMBI, TpadUKH), TeHEPabHAs COBOKYITHOCTb, YHUCJIOBBIX NAHHBIX U UX
MaTeMaTH1€CKOU BBIOOpKA, cpejiHee apudmeTnyeckoe, meauana. [loHsTHe 0 3a1a4aXx MaTeMaTHUeCKOi CTATUCTUKH. | XaPAKTEPUCTUKAMHU.
CTAaTUCTHKHU HpaKTﬂqe(:Ka;[ paﬁOTa Pemenne TPAKTUYICCKUX 3a1a4 Ha
HcTopus pa3BUTHS CTATUCTUKH U €€ POJIb B PA3IMYHBIX chepax deT0BEIECKOI 00pabOTKy YHCITOBBIX TAHHBIX,
JKU3HeNesaTeNbHOCTH. [Ipe/icTaBieHne YMCIoOBbIX JaHHBIX. Pelllenrne mpukiIagHbIX 3a1a4. BBIMMCJICHHAC UX XapaKTCPUCTUK.
CamocrosiTenbHast padora
Brimonnenne nomarmsero 3ananust mo teme 12.2. Pemenne npukiagHeIx 3a1ad. Beimonaenue
HCCIIEIOBATEIHCKOT0 TIPOEKTa M0 TeMe: «CpelHHe 3HAYCHUS M UX IPUMEHEHHE B CTAaTHCTUKE).
KonTtpoabnas padora Ne 11 mo teme «O11€MEHTHI TEOPHU BEPOSTHOCTEN ¥ MATEMAaTHUECKON
CTaTUCTHKHY.
Pazgen 13 YpaBHeHus1 U HepaBeHCTBA
Temal3.1 Copep:xanue yueOHOro MaTepuaJia O3HaKOMIIEHHE C TPOCTEHITUMU

YpaBHeHHS U CHCTEMBI
YPaBHEHMIi ¢ AByMH
nepeMeHHbIMHU

PanmonanbsHele, MppalMOHANIBHBIE, IOKA3aTENIbHBIE K TPUTOHOMETPUYECKUE YPABHEHHUS H CHCTEMBI.
PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE ITPUEMBI UX PEIICHUS (pa3IoKeHue
Ha MHOXXHTEIIH, BBEJICHNE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, rpadudeckuii Mmeron). IIpuknanHsle
3aa4n

[IpuMeHeHre MaTeMaTUUECKUX METOOB JUISl PELIEHUS COAEP KATENBHBIX 3a1a4 U3 PA3IUUHBIX
obJlacTeil HayKu M TIPaKTHKH.

MHuTrepnperanys pe3ynbrara, y4eT peaJIbHbIX OTPaHUYCHUN.

CBEJICHUSIMH O KOPHSX anreOpanyeckux
YpaBHEHUMH, HOHATUSIMHU UCCIIEIOBAHUS
YPaBHEHHUH U CUCTEM YPABHEHMH.
N3yueHue Teopun paBHOCUIIBHOCTH
ypaBHEHUH U ee npuMeHeHus. [loBTopenune
3aMKCH PEIIEHNs CTaHJapTHBIX YPAaBHEHHI,
MIPUEMOB ITpe0Opa3oBaHys YpaBHEHUH IS
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IIpakTHyeckas paéora

Kopnu ypaBHenuii. PaBHOcHIbHOCTD ypaBHeHui. [IpeoOpa3zoBanue ypaBHeHnil. OCHOBHBIC
TIpUEMBI pellieHns ypaBHeHui. Permenue cucteM ypaBHeHni. Vcnonp30BaHue CBOICTB U rpadukoB
GOYHKIMH 7151 pelieHrs] YPaBHEHHH.

CamocrosiTenbHasi padora

Brmonnenune qoMarisero 3afasus no teme 13.1.Brinonnenue uccnenoBaTenbcKoro NpoeKTa o
teme: «lccienoBanue ypaBHeHHI 1 HEPABEHCTB C MapameTpom». Pabora ¢ yueOHoM iuTepaTypoii
1o teMe: «IloTeps KopHell B ypaBHEHUAX». Penienue ypaBHeHul ¢ napamerpamu. Penienne
HECTAHJAPTHBIX YPABHEHUI U METOABI X PEILEHHUS.

Temal3.2

HepaBeHcTBa u cucTeMbl
HEPaBEHCTB C ABYyMsI
nepeMeHHbIMU

Coaep:xkanue yuedOHOro MaTepuasia

PannoHnanbsHele, HppalMOHANIBHBIE, IOKA3aTEIbHBIE H TPUTOHOMETPH-

yeckne HepaBeHCTBa. OCHOBHBIC NpPHEMBI WX pemieHus. lcronp3oBaHWe CBOWCTB M TpadUKOB
(GYHKIMHA TIpH peIICHWH ypaBHEHWMH M HEpaBeHCTB. Merox uHTepBanoB. M3oOpaxeHue Ha
KOOPAWHATHOH TIOCKOCTH MHOKECTBA PEIIEHUH YPaBHEHHH M HEPABEHCTB C JABYMs EPEMEHHBIMU
n ux cucreMm. [lpuxnagneie 3amauu. I[IpuMeHeHHe MaTeMaTHUECKUX METOJAOB sl PELICHUsS
COZIepIKaTeNIbHBIX 3a/a4d U3 Pa3IMYHbIX o0nacTeil HayKH W MPaKkTUKHU. MHTeprnperanus pe3ynbTara,
y4YeT peasbHbIX OTPaHUYEHHI.

IIpakTHyeckas paéora

Pewienue HepaBeHCTB ¢ OJHON IEpeMEHHOM. PelieHre HepaBEeHCTB METOAOM MHTEPBAJIOB. Pemienne
pannoHaNBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTAPU(PMUIECKIX W TPUTOHOMETPUIECKUX
HEPaBEHCTB.

CamocrosiTenbHasi padora

Brimonnenue nomaninero 3ananus o teme 13.2. JlokazateabCTBO HepaBeHCTB. PemeHue
ypaBHEHMI U HEPABEHCTB C ABYMs NepeMeHHbIMU. HepaBeHcTBa ¢ mapametpamu. VMccnenoBanue
ypaBHEHHI M HEPaBEHCTB C TapaMeTpaMu. BEIOIHEHNE HCCIe0BaTeNECKOTO MIPOEKTA [0 TEME:
«I"padudeckoe penieHre YpaBHEHHH U HEPABEHCTBY.

KonTponbnas padora Ne 12 1o treMe «YpaBHEHHS U HEPABEHCTBAY.

O3HaKOMJIEHHE ¢ OOLIMMHU BOIIPOCaMHU
peLICHUS] HEPABEHCTB U MCIIOJIb30BaHUE
CBOMCTB ¥ rpaukoB GpyHKUU pu
pelieHny HepaBeHCTB. Pemenue
HEPaBEHCTB U CHCTEM HEPaBEHCTB C
MPUMEHEHNEM Pa3JIMYHbIX CIIOCOOOB.
[TpuMeHeHne MaTeMaTHYEeCKUX METOOB
JUISl PEILICHUS] COJIep KaTEIbHBIX 3a/1a4 U3
pas3IMuHbIX 00JIacTel HAYKH U IPAKTUKU.
WurepnpeTrpoBanue pe3ysbTaToB ¢
YYETOM peajibHbIX OrPAHUYECHUI.
Haxoxnenne ommoOok B IpeoOpa3oBaHUsIX
Y BBIUMCIICHUSX.

IK3aMeH
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLIAHBI

3.1. TpeOoBaHHs1 K MUHUMAJIBLHOMY MAaTEePHAJIbHO-TEXHUYECKOMY 00ecreqdeHHI0
Peanuzanus yueOHON AUCHUIUIMHBI TpeOyeT HAIWYMS y4eOHOTO KaOMHEeTa MaTeMaTHKH.

Oo6opynoBanue yue0HOro kabnHera:

Kabunem mamemamuxu

Me6enb ayuTopHas

Habops! n3meputenbHbIX TpuOOpPOB (JIMHEHKH, YTOIBbHUKH, LIUPKYIIb, TPAHCIIOPTHUD)

Hab6ops! yueOHO-HATTSAHBIX TOCOOUH

ObecneynBarole TeMaTHYECKUE WIUTFOCTPALlUU

KommiekT MynbTUMEeTMIHOTO 000pY/J0BaHUS, BKIIFOYAIOIIUI MYJIbTUMEINATIPOCKTOP, HOYTOYK

Kaspersky Anti-Virus

MS Office

TZip

DJVuReader

Adobe Reader

Google Chrome

Bubnuomexa, uumanvhulii 3a.1 ¢ 8b1x000M 6 cemb Mnmepnem

Tlomewenue ona camocmoamenvHou pabomoi

Meo6enb

KommnbroTepHast TEXHUKA C BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTH « HTepHeT» M obOecreueHus
JIOCTyTa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay Y HUBEPCUTETA

Kaspersky Anti-Virus;

MS Office

3.2. UudopmanmonHoe odOecnedyenue oOyuyeHusi. IlepedeHb peKoOMeHAyeMbIX Y4eOHBIX
u3aanuii, UuTepHeT-pecypcoB, 10NOTHUTEILHOM JUTEPATYPHI.
Ocnoenasa numepamypa:

1. Anrebpa. OCHOBHOI Kypc ¢ pemieHussMH W ykazanusmu : [12+] / H.JI. 3omoTapesa,
IO0.A. IlonoB, H.JI. CemennsieBa, M.B. ®enotoB ; mox pea. M.B. ®denoroBa. — Dn. u3a. —
Mocksa : JIaboparopus 3uanuii, 2018. — 581 c. — (BMK MI'Y — mikosne). — Pexxum noctymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=561677 (nara ob6pamieHus:
14.11.2019). — bubnuorp. B kH. — ISBN 978-5-00101-622-9. — TekcT : 31€KTpOHHBIH.

2.3onorapeBa, H.JI. T'eomerpus. OCHOBHOW Kypc C peHICHHSIMH U YKa3aHUAMH /
H.A. 3onorapesa, H.JI. Cemennsera, M.B. ®enotoB ; mox pea. M.B. ®denoroBa. — 311, u3d. —
Mocksa : JIaboparopus 3nanuii, 2018. — 307 c. — (BMK MI'Y — mikose). — Pexxum goctyma: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=561672 (nara obpamieHwus:
14.11.2019). — bu6nuorp. B kH. — ISBN 978-5-00101-593-2. — TekcT : 2JIEKTPOHHBIH.

3.Kamuaun, A.JO. Teomerpus. 10-11 xmaccer / AJO. Kamunwun, [.A. Tepémmn. -
Mocksa : MIIHMO, 2011. - 640 c. - ISBN 978-5-94057-581-8 ; To »xe [DneKTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=63248

4. AnreOpa u Hadasna aHanm3a : yaeOHuk ais 10 -11 kimaccoB 001meoOpa3oBaT. yUpeKaeHur
/ [A. H. Konmoropos u ap.] ; mox pea. A. H. Konmmoropoga. - 15-¢ m3a. - M. : [IpocBemienue,
2006. - 384 c. : un. - ISBN 5-09-014646-2 [I'pu¢p MOuH PD]

5.Anrebpa u Havana aHanu3a : yueOHuk mus 10-11 k. oOmieoOpa3oBar. yupexaeHun /
[III. A. AnumoB u ap. ; nox Hayd. pyk. A. H. Tuxonosa]. - 12-e uzna. - M. : [Ipocsemenue, 2004. -
383, [1] c. : mn. - ISBN 5-09-013631-9 [I'pup MOuH PD]
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Jlonoanumensvnas numepamypa:

6.Kamuaun, A.FO. COopuuk 3amad mo reomerpuu. 10-11 wmaccer / A.lO. Kanunun,
J.A. Tepéumun. - Mocksa : MIIHMO, 2011. - 160 c. - ISBN 978-5-94057-582-5 ; To xe
[DnexTponnsrtit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&i1d=63249

7.BunorpagoBa, A.B. YcTHble ynpakHEHHUS IO CTepeoMeTpuH : ydeOHoe mocobue /
A.B. Bunorpanosa. - Mocksa : [Ipomereit, 2014. - 130 c. : Tabmn., ui. - bubmauorp. B kH. - [ISBN
978-5-9905886-7-7 ; To xe [Dnektponubiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=437337

8.Hukutnna, A.A. DOneMeHTbl JU(QEepeHINATBHOTO HUCUUCIECHUS: METOIHYECKUE
PEKOMEHIAlUK U 3a7a4d JUISI CAMOCTOSITEIbHOTO pemIeHus sl yaeHuKoB 11 kmaccoB : [16+] /
A.A. Hukutunza ; otB. pea. O.H. bepatorun ; MunuctepcTBo o0pazoBanus U Hayku Poccuiickoi
Oenepanyy, TIOMEHCKHI TOCYAapCTBEHHBIH YHHBEPCUTET, 3aouHas (U3MKO-MaTeMaThyecKas
mkosia u Ap. — Tromens : M3natenscTtBo TIOMEHCKOTrO rOCyJapCTBEHHOTO yHUBepcurera, 2018. —
24 c. : wnia. — Pexum pocryma: mo mnoamucke. — URL: http:/biblioclub.ru/index.php?
page=book&id=567493 (nata obpamenus: 14.11.2019). — bubmuorp. B ku. — ISBN 978-5-400-
01462-8. — TekcT : ANEeKTPOHHBIN.

9.Huxutuna, A.A. 3agaun ¢ napameTpaMu: METOJUYECKHE PEKOMEHAALMH U 3aJaul AJIs
CaMOCTOSTEIILHOTO perieHus it yaeHukoB 11 kmaccos : [16+] / A.A. HukutuHa ; MuHHCTEPCTBO
oOpa3zoBanust U Hayku Poccuiickoit @enepauuu, TroMEHCKUH TOCyIapCTBEHHBIN YHUBEPCUTET,
3aouyHas (usmKo-MareMaTuueckass Imikoia, Hampasnenue «MaremaTtuka». — TromeHb
W3narensctBo TromeHckoro rocyaapctBeHHoro yHusepcutera, 2018. — 28 c. : mn. — Pexum
nocryna: 1o moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=567497 (nara
obpamenusi: 14.11.2019). — bubnuorp. B ka. — ISBN 978-5-400-01461-1. — TekcT : 2IeKTPOHHBII.

Hnmepnem - pecypcot:

1. Axagemuk. CrnoBapu u sHIMKIoneand. http://dic.academic.ru/

2. bonbmias coBeTckas SHIMKIONEeAUs. http:/bse.sci-lib.com

3. Books Gid. Dnexrponnas oubnmoreka. http:/ www.booksgid.com

4. I'no6anteka. ['moGanbHas OubnmoTeka HayYHbIX pecypcoB. http://globalteka.ru/index.html
5. EnHoe okHO jocTymia kK 00pa3oBaTenbHBIM pecypceam. http://window.edu.ru
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU

JUCUMIIIMHBI

KoHTposib U oumeHKa pe3ynbTaToOB OCBOEHUS y4eOHON JMCIMIUIMHBI OCYIIECTBIISETCS B

nponecce IpPOBCACHHUA  IMPAKTHUYCCKUX 3aH$ITI/II71,

TCCTUPOBAHM,

a TakKXXEC  BBIIIOJTHCHUA

O6y‘-IaIOI]_[I/IMI/IC$I HHIAWBHUIYAJIbHBIX SallaHHﬁ, ITPOCKTOB, PICCJIelIOBaHI/Iﬁ.

Pe3yabTaThl 0ocBOEHUSI
Y4eOHOM TMCHMIIIMHBI

DopMbI U METO/IbI
KOHTPOJISI M OLleHKHU
pe3yJbTAaTOB 00yUeHHs

B pesynbrare u3ydenus yueOHOM JUCUUIUIMHBI «MaTemaTuka:
anrebpa ¥ Hayala MaTeMaTHYECKOT0 aHalIN3a; TEOMETPHD)
o0yyaromuecs TOJKHbBI TOCTUYb CIEAYIOUINX Pe3yJIbTaToB:

* JIUYHOCMHbIE:
-c(hopMHUPOBAHHOCTH MPEICTABICHUA O MaTEMAaTHKE KaK
YHUBEPCAIbHOM SI3bIKE€ HAyKH, CPEICTBE MOJICTUPOBAHUS SIBJICHUMN
U IIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKH;
-IIOHMMAaHUE 3HAYUMOCTH MAaTEMATUKH ISl HAyYHO-TEXHUYECKOTrO
nporpecca, copMHUPOBaHHOCTh OTHOIIEHHUS] K MATEMAaTHKE KaK K
4acTu 00IIeUeIOBeUeCKOM KyJIbTyphl Uepe3 3HAKOMCTBO C UCTOPHEH
Pa3BUTHUSA MAaTEMAaTUKH, dBOJIOLIMEH MATEMATUYECKUX UJICH;
-pa3BUTHE JOTUYECKOTO MBIIUIEHHUS, IPOCTPAHCTBEHHOIO
BOOOpPaKEHUS, AITOPUTMHUUYECKOMN KYJIbTYpbl, KDUTUYHOCTH
MBIIIUICHUS Ha YPOBHE, HEOOX0IUMOM ISl Oy my1ein
poeCCUOHATILHOMN eATENIbHOCTH, IS IPOA0IDKEHHUS 00pa30BaHuUs
U camoo0Opa3oBaHus;
-OBJIaJICHUE MAaTEMAaTUYECKUMU 3HAHUAMU U YMEHHUAMU,
HEOOXOMMBIMU B TOBCEIHEBHOM JKU3HHU, AJI1 OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYUYHbIX TUCLUUIIINH U AUCLUILUIAH
poheCcCUOHATBLHOTO LIUKJIIA, 7S TOTy4YeHUs] 00pa30BaHUS B
o0racTsx, He TPeOYIOMIMX yriTyOJICHHON MaTeMaTHIeCKOn
MOJITOTOBKU;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE
camM000pa3oBaHuIo0, HA MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIBHOE
OTHOIIICHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO
yCHEeLHOM MpodeccnoHanbHOM 1 001IECTBEHHON AESITETbHOCTH;
-TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUECKON U
OTBETCTBEHHOM JESITEIIBHOCTH;
-TOTOBHOCTb K KOJIJIEKTUBHOU paboTe, COTPYAHUYECTBY CO
CBEPCTHHKAMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-HUCCIIEI0BATENILCKOM, TPOSKTHOM U APYTrUX BUAAX
JeSATEIbHOCTH;

* Memanpeomemnovie:
-YMEHHE CaMOCTOSTEIBHO ONPEAENIATh eI IeATEIbHOCTH U
COCTABJIATH IIAHbI AE€ATEIILHOCTH; CAMOCTOSITEIBHO OCYILECTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEILHOCTD; UCIIOIBE30BATh
BCE BO3MOXKHBIE PECYPCHI AJIs TOCTUKEHUS IOCTABJICHHBIX LIeIel U
pcain3alivu IJIaHOB ACATCIbHOCTH, BBIGI/IpaTB YCIICHIHBIC
CTpaTEryy B Pa3JINYHbIX CUTYyallUsX;
-YMEHUE NPOAYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATh B IIPOLIECCE
COBMECTHOH J1eSITEIIbHOCTH, YUYUTHIBATh MO3ULIMU APYTUX

1. UnTepriperanus
pe3yJIbTaTOB HAOIIOACHUN
3a IEATEIbHOCTHIO
oOyuJaromuxcs B rpoiiecce
OCBOCHUS
o0OpasoBaTenbHON
IPOTPaMMBI.

2. CtapToBasi IMarHOCTHKA
MOJITOTOBKH
o0yJaromuxcs mo
HIKOJIBHOMY KypCY
MaTeMAaTHKH; BBISIBJICHHUE
MOTHBAIMH K U3YYCHUIO
HOBOT'O MaTepuania.

3. Texymuii KOHTPOJIb B
dbopwme:

- CAMOCTOSITENIBHBIX paboT
10 TEMaM Pa3JIeIoB
JTUCIUTLITUHBL;

- KOHTPOJIBHBIX PaboOT 1O
TEeMaM Pa3/eioB
JMCIUTUIAHBL;

- TECTUPOBAHUS;

- ToMaInrHei paboThI;

- 0TY€TA MO MPOJAEIAaHHON
BHEAyAUTOPHOU
CaMOCTOSITENIHON paboTe
COTJIACHO MHCTPYKIIUHU
(mpencraBieHue MOCOOUS,
npe3eHTanuu /Oykiera,
MH(POPMALIMOHHOE
COOOIIICHHE).

- ¢ppoHTaTBEHOTO OMpOCa;
- YCTHOTO 3a4eTa;

- MUCBMEHHOTO 3a4eTa;
- MATEMaTUYECKOTO
JTUKTAHTA;

- 3aIUTHI pedepara;

- CAMOCTOSTEIbHON
paboThI ¢ KHUTOH U
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YYaCTHUKOB JEATEIbHOCTH, 3P (HEKTUBHO pa3periaT KOH(OIUKTHI;
-BJIaJIcHNE HaBbIKAMU [TO3HABATEJIBHOM, y4eOHO-
HCCIIEIOBATENBCKON U MPOEKTHOMN JAEATEIbHOCTH, HABBIKAMU
paspernieHus mpo0eM; CrmocoOOHOCTh U TOTOBHOCThH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMSI PAKTUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB TIO3HAHNUS;
-TOTOBHOCTbH M CITOCOOHOCTB K CAMOCTOSITEIbHON HH(POPMAITHOHHO-
M03HABATENIbHOM 1€ATEIbHOCTH, BKIIOYasi yMEHUE
OPUEHTUPOBATHCA B PA3IUYHBIX HICTOUHUKAX WH(POpMAIINY,
KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH NHPOPMAIHIO,
[I0JIy4aeMY0 U3 PAa3JINYHBIX HCTOYHUKOB;
-BJIaJICHHUE SI3bIKOBBIMU CPEJCTBAMH: YMEHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3PEHMSI, UCII0JIb30BaTh aJ€KBAaTHbIC
S3BIKOBBIE CPE/ICTBA;
-BJIaJICHUE HABBIKAMH MTO3HABATEIBHOMN pedIIeKCUU KaK OCO3HAHUS
COBepUIaeMbIX JEHCTBUI U MBICIIUTEIbHBIX POLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TO3HABATEIbHBIX 3a7a4 U CPEACTB JIJISl UX JOCTHXKECHUS;
-1IeJIEyCTPEMIIEHHOCTD B ITIOMCKAaX U MIPUHATHUN PELLEHUH,
CO000pa3UTENbHOCTh U UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTaBICHU; CIOCOOHOCTh BOCIPUHUMATH KPAcOTy M TApMOHUIO
MHDA;

* npeomemmuuie:
-c()OpMHUPOBAHHOCTD MPE/ICTABICHUI O MaTEMaTUKE KaK YacTH
MHPOBOU KYJIBTYPBI U MECTE€ MATEMAaTUKU B COBPEMEHHOU
LUMBUJIM3AIMH, CTIOCO0aX OMMCAHUA SBJIIEHUH pealbHOro MUpa Ha
MaTEMaTHYECKOM SI3bIKE;
-c(pOpMUPOBAHHOCTD IMPEICTABICHUI 0 MATEMAaTUYECKUX MOHATHIX
KaK Ba)XKHEUIINX MaTEMaTHYECKUX MOJIENSIX, TO3BOJISIOLINX
OIMCHIBATh U U3y4aTh pa3HbIe MPOLIECCHI U SABJICHUS; TOHUMaHUe
BO3MOKHOCTH aKCHOMAaTHYECKOI'0 TOCTPOECHUS MaTEMaTHUECKHUX
TEOpUH;
-BJIaJICHUE METOAAMHU JOKA3aTENIbCTB U AITOPUTMOB PELICHHUS,
YMEHHE UX MPUMEHSTH, IPOBOIUTH JI0Ka3aTeIbHbIEC PACCYKIICHUS B
XO/JI€ peUIeHMs] 3a/1a4;
-BJIaJIcHNE CTaHIapTHBIMU IIPUEMaMH PEIICHUs PAllMOHAIBHBIX U
HppalMOHAIIBHBIX, [I0KA3aTEbHBIX, CTETIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
HCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPamMM, B TOM UHUCIIE
JUISL IOMCKA MYTH PeLIeHHs U WUTIOCTPAIMK PEIIeHNs YpaBHEHUN U
HEPABEHCTB;
-C()OPMUPOBAHHOCTD IPEICTABICHUI 00 OCHOBHBIX MOHITHSIX
MaTEMaTHYECKOT0 aHAJIN3a U UX CBOMCTBAX, BIaJIcHUE YMEHUEM
XapaKTepu30BaTh MOBeeHNE (PYHKIIHA, UCTIOIb30BaHUE
IIOJIyYE€HHBIX 3HaHUH JJIs1 ONIMCAHUS U aHAJIN3a PEATIbHBIX
3aBHCHMOCTE;
-BJIaJIEHUE OCHOBHBIMHU IIOHATUSIMH O IJIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, UX OCHOBHBIX
CBOMCTBaX; C()OPMUPOBAHHOCTh YMEHUS PAaCIIO3HABATh
reoMeTpuyeckre (GUrypsl Ha 4epTekax, MOACIAX U B pealIbHOM
MUpE; IPUMEHEHNE U3YYSHHBIX CBOUCTB FT€OMETPUUYECKUX QUTYp U
(dhopMyI1 [T pelieHusl TeOMETPUYECKUX 3a/1ad 1 3a/1a4 C

JAPYTUMU MaTepUaIaMH.

4. torosag arrecTanus B

dhopme MUCHbMEHHOTO
HK3aMeHa.
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[IPAKTUYECKUM COJEPIKAHUEM;

-c(hopMHUPOBAHHOCTH NMPEJCTABICHUN O MPOLECCaX U SBICHUSAX,
MMEIOIINX BEPOSITHOCTHBIN XapaKTeP, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE, OCHOBHBIX ITOHATHIX
3JIEMEHTapPHOU TEOPHUH BEPOSTHOCTEN; YMEHUM HAXOAUTh U
OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUs COOBITUI B MpOCTEHIINX
IIPAKTUYECKUX CUTyalUsAX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHBIX BEJIUYNH;

-BJIa/ICHUE HABBIKAMU UCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIPH PEIIECHUU 3a]ay.
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5. OBECIIEYEHHUE OBPA30BAHMUA AJ1A JINL C OB3 U UTHBAJIN/1OB

Conepxxanne Tpo(hecCHOHATBLHOTO 00pa30BaHUS W YCIOBUS OpraHW3allid OOyYeHHs B
®I'BOY BO «MAI'Y» cTyneHTOB (citymaresnei) ¢ OrpaHMYEHHBIMA BO3MOKHOCTSMHM 3710POBBS
OTIpEe/ICTISIOTCS alallTUPOBAHHOW 00pa3oBaTeabHONW MporpamMmoi (Ipu HEOOXOAMMOCTH), a AJis
WHBAJINOB TaK)Xe B COOTBETCTBUM C MHIUBUAYATLHON POrpaMMOi peabiiInTaliu HHBAIU/IA.

OO6yueHue Mo 00pa3oBaTeNbHON MporpaMMe CpPeIHET0 MPO(EeCCHOHATEHOTO 00pa30oBaHUs
CTYIEHTOB (CIylIaTesiell) € OrpaHUYEHHBIMHU BO3MOXHOCTSMHU 370POBbSl OCYLIECTBIISETCS
OI'BOY BO «MAI'Y» ¢ yuerom ocoOeHHOCTEH NMCUX0()HU3NUECKOTO pa3BUTHS, MHIWBUYaTbHBIX
BO3MO>XHOCTEMN M COCTOSIHUS 3J0POBBS TAKUX JIMII.

B ®I'bOY BO «MAI'Y» co3naHbl crielMaIbHBIE YCITOBHUS JUIs TIOJMYYECHHsI 00pa30oBaHUs
CTyAICHTaMH (CIIyIIaTeIsIMH) C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSL.

[lon cnenuanbHBIMM YCIOBUSAMU JUIS TOJNyYEHHUS CpeaHEro mpo¢ecCHOHAIbHOIO
o0pa3oBaHMsl CTyIEHTOB (ciymiatrenei) ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH  370POBbS
MMOHUMAIOTCSI YCJIOBUS OOYyY€HHs, BOCHHMTAHHS W PAa3BUTHS TAaKUX JIMI, BKIIOYAIOLIe B ceOs
WCTOJIb30BaHUE CHEIMATbHBIX 00pa30BaTeIbHBIX MPOTPaMM U METOJIOB O0yUeHHs U BOCTIUTAHMS,
CHEIHANbHBIX YUYEeOHHKOB, Y4eOHBIX MOCOOMM M TUAAKTHYECKUX MAaTepUalioB, CHEIHAIbHBIX
TEXHUYECKUX CPEJICTB OOYy4YeHHs KOJUIEKTMBHOTO M  WHAWBUIYAIbHOTO  IOJIb30BaHMS,
MIPEIOCTAaBIIEHNE YCIYI acCUCTeHTa (TIOMOIIHKKA), OKAa3bIBAIOIIETO CTYIEHTaM (CIIyIIaTessiM)
HEOOXO/IUMYI0O TEXHHYECKYI0 I[OMOIb, TMPOBEIEHHE TIPYMNNOBBIX M  HMHIUBHIYaJbHBIX
KOPPEKIMOHHBIX 3aHATHH, oOecneueHue aoctyna B 3gaHus ®I'BOY BO «MAI'Y» u apyrue
ycnoBHs, 0e3 KOTOPBIX HEBO3MOXHO WJIM 3aTPYAHEHO OCBOCHHME O00pa3zoBaTeIbHBIX MPOTrpPaMM
JUIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3710POBbSI.

B memsax JAOCTYmHOCTM MOJydeHHs OO0pa3oBaHMsA CTyJeHTaM (CIymaTeisiM) ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsi DI'BOY BO «MAI'Y» obecnieunBaercs:

— A CIylaTeled ¢ OrpaHMYEHHBIMM BO3MOXHOCTSMHU 3JI0POBBS IO CIYXYy YCIyTH
CypAOIepeBOJUMKa U 00ecrevyeHrne HaAIeKaluMH 3BYKOBBIMU CpPEJICTBAMH BOCIIPOU3BE/ICHUS
nH(popmanuu;

— A CTYyAEHTOB (CiaylaTeneil), UMEIUMX HapyLIEHUS ONOPHO-IBUrAaTEIbHOTO
anmapara, MaTepuaibHO-TEXHUYECKHE yCIIOBUS o0ecreynBaroT BO3MO>XHOCTh
OECIpEesATCTBEHHOr0 JIOCTyNa B Y4eOHbIC IIOMEILICHHS, CTOJIOBBIE, TyaJeTHble W JIpyrue
nomenieHuss ®I'bOY BO «MAI'Y», a Takke uX NpeObIBaHUS B YKa3aHHBIX IMOMEIICHUSIX
(HanMuue MaHAyCcoB, HOPYYHEH, paCIIUPEHHBIX JBEPHBIX MPOEMOB U APYTUX NPUCTIOCOOICHUH).

OO6pa3oBanue CTYJIEHTOB (CymiaTesneil) ¢ OrpaHMYCHHBIMH BO3MOKHOCTSMH 3J0POBBS
MOJKET OBbIThb OPraHM30BaHO KaK COBMECTHO C JIPYTMMH CTyJEHTaMH (CIylIaTelsMH), TaKk U B
OTJENbHBIX Irpymmnax. YUCIeHHOCTD JIUI] ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3/10POBbsI B yUeOHOMH
IpyImIe ycTaHaBJIMUBaeTcs A0 15 yenosexk.

C yueroM o0coObIX TOTPeOHOCTEH CTyNEHTOB (ciywiaTtened) ¢ OTrpaHMYEHHBIMH
BOo3MOKHOCTSIMH 3710poBbsi PI'BOY BO «MAI'Y» obecrieunBaeTcs MpenocTaBieHue y4eOHBIX,
JIEKIIMOHHBIX MaTEPHUaJIOB B 3JIEKTPOHHOM BH/IE.

C yudeToM 0COOBIX MOTPeOHOCTEH CTYACHTOB (CymIaresneif) ¢ OrpaHMYEHHBIMH BO3MOXXHOCTAMU
3/I0pOBbS IPETYyCMOTPEHA BOZMOKHOCTh O0yUEHUS 110 MHANBUIYAIbHOMY IIJIaHy.
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