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[Macnopt pabouyeii mporpamMMbl TUCIUIUTUHBI

CrpyKTypa u conepskaHne JUCIUIITINHBI

VYcnoBus peanuzaiyu paboueil mporpaMmbl AUCHUTLTHHBI
KoHTpoIb 1 OLIEHKA pe3yNIbTaTOB OCBOEHUS NUCLUIUIHHBI

1. IIacnopT padoueii nporpaMMbl JUCUMILIHHBI



1.1. O01acTh NPUMEHEHHS POTPAMMBI

PaGouass mporpamMMa IUCIUIUIMHBI — SIBISIETCS YacThO MPOTPAMMBI  TMOJITOTOBKU
cneruaniucToB cpearero 3BeHa B cooTBeTcTBUU ¢ DPI'OC CIIO mo cnemumansHOocTH 43.02.11
['ocTuHMYHBIN cepBHUC.

1.2. MecTto AMCUMIUIMHBI B CTPYKType HNPOrpaMMbl HOATOTOBKH CHENHMAJINCTOB
CpeIHero 3peHa
HucuumninHa «MaremaTuka» BXOAUT B 010K 00111€00pa3oBaTeIbHOM MO OTOBKH.

1.3. eaun ® 3ag0a4M JMCHUILIMHBI — TPe0OBAaHMA K pe3yabTaTaM OCBOCHHUS
AU CIHUIIIMHBI.

B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI 00YYaIOUINIICs TOJIKEH 3HATh:

— 3HAYEHHUE MATEMaTUYECKOW HAyKH IS PELICHU 3a1a4, BO3SHUKAIOIUX B TEOPUU U NPAKTUKE;
— BO3MOXXKHOCTHM IIPUMEHEHHs MATeMaTUYEeCKUX METOJOB K aHajlu3y U HCCIECIOBAHUIO
IIPOLIECCOB U SBJIEHUI B MPUPOJIE U OOIIECTBE;

— POJIb MPAKTUKH A (GOPMUPOBAHUS U PA3BUTHS MAaTEMaTHUECKONW HAyKH; UCTOPUIO PAa3BUTHUS
MIOHATUS YUCIIA, CO3[JaHUSI MATEMATUYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTUS T€OMETPHH;
— YHHBEpPCAJIBHBI XapakTep 3aKOHOB JIOTMKM MAaTeMAaTHYECKUX  PpacCyXJCHHMM, HX
IPUMEHUMOCTb BO BCEX 00JIACTAX UEIOBEUECKOM eI TeIbHOCTH;

— BEPOATHOCTHBIN XapakTep Pa3JIMYHbIX MPOLECCOB OKPYIKAIOIIET0 MUPA;

B pesynbraTe 0OCBOCHUS TUCIUILIMHBI 00YYaIONIUICS JOKEH YMETh:

— BBINOJIHATH apU(PMETHUECKHE ACUCTBUS HAJ YUCIAMH, COYeTas YCTHBIE W IHCHMEHHBIC
MIPUEMBI, TIPUMEHEHUE BBIYUCIUTEIbHBIX YCTPOICTB;

— HaXOJUTh NMPHUOIMKEHHbIC 3HAYSHHS BETUYMH M MMOTPEIIHOCTH BBHIYUCICHUH (a0COMIOTHAS U
OTHOCHUTEJIbHAs); CPABHUBATh YUCIIOBBIC BBIPAKCHHUS;

— HaxXOJUTh 3HAYEHUS KOPHS, CTENEeHM, Jiorapupma, TPUTOHOMETPUUECKHUX BBIPAKEHUH Ha
OCHOBE OIIpeNeJICHHsI, HCIOJb3ysd NpU HEOOXOJUMOCTH BBIUMCIUTEIbHBIE YCTPOWUCTBA;
M0JIb30BATHCS PUOIMKEHHON OLIEHKOW M MPUKUAKON MPHU MPAKTHUECKUX pacyeTax;

— BBINOJIHATH MIPE0OPa30BaHUs BBIPAKECHUHN, PUMEHSS (HOPMYJIIBI, CBSI3aHHBIE CO CBOMCTBaMU
CTeleHeM, Jorapu(mMoB, TPUTOHOMETPUUECKUX (DYHKIIMH;

— HCIMOJIb30BaTh TNPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTHUYECKOW JESITEIbHOCTH U
MOBCETHEBHOM JKM3HU Il TPAaKTUYECKUX pPacdyeToB IO GopMyrnaM, BKIOYas (HOpMyIIbI,
COJIep Kalle CTEMEeHU, PaUKalbl, JOrapupMbl U TPUTOHOMETPHUECKUE (YHKIUHU, HCIIONB3YS
P HEOOXOTUMOCTH CITPABOYHBIC MAaTEPHAIIBI U TIPOCTEHINTNE BHIYACITUTEIBHBIC YCTPOHCTBA.

— BBIYUCIATH 3HAYCHHE (QYHKUUHU [0 33aJaHHOMY 3HAUEHHIO apryMeHTa IIpU pPa3IUYHBIX
criocobax 3aanusi GyHKINY;

— OIpeNeNiaTh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIMH, MILTIOCTPUPOBATh UX Ha TpaduKax;

— CTPOUTh TpaUKM W3Y4YEHHBIX (QYHKUHUH, WUIIOCTpUpOBaTh 1O TrpaduKy CBONCTBa
AJIEMEHTApHBIX (PYHKLNI;

— WCTIONB30BaTh MOHATHE (QYHKIIAU JIJISl ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEITHYNH;

— HaXOJUTb MPOU3BOAHBIE IIEMEHTAPHBIX (DYHKIIHIA;

— HCIIOJIb30BaTh MPOU3BOAHYIO ISl U3YUEHUS! CBOMCTB (DYHKIUI U IOCTPOCHUS ITpaHKOB;

— TPUMEHSTH TPOU3BOAHYIO UIS MPOBEJCHUS NPHOIMKEHHBIX BBIYMCICHUH, pelIaTh 3aJauu
IIPUKJIAIHOTO XapaKTepa Ha HaX0XKJICHUE HauOOJIbIIEro 1 HAMMEHbIIETO 3HAYCHHUS;

— BBIYUCIATH B MPOCTEUIINX CIyYasx IJIOLIaJd U 00BEMBI C HCIIOJIB30BaHUEM OIPEIeIEHHOTO
UHTErpana;



— pewmate  palMOHaJbHBbIE, IIOKa3aTelbHble, Jiorapu(MUUECKUe, TPUTOHOMETPUUECKHE
YpaBHEHHSI, CBOJSIIMECS K JMHEWHBIM M KBAJPATHBIM, a TAaK)Ke aHAIOTUYHbIE HEPAaBEHCTBA U
CHCTEMBI;

— UCIOJIb30BaTh TpaUuUECKUil MeTOJa pelleHHs YpPaBHEHUH M HEpaBeHCTB; HM300pakaTh Ha
KOOPJWHATHOM IJIOCKOCTH PEIICHUSI YPaBHEHUH, HEPABEHCTB M CUCTEM C JIByMsI HEU3BECTHBIMH;

— COCTaBJIATh U PEUIaTh YpaBHEHMsI U HEPABEHCTBA, CBSI3BIBAIOIINE HEU3BECTHBIC BEIWYHMHBI B
TEKCTOBBIX (B TOM 4YHMCJI€ MPUKIAIHBIX) 3a7auax.

— pemiath MPOCTEWIIME KOMOWHATOPHBIE 3aJadydl METOJOM Tepebopa, a Takke C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIYUCIATH B TPOCTEHIINX CIy4yasX BEPOSTHOCTH COOBITHH HAa OCHOBE IMOJCYETa YHCIa
HCXOJI0B;

— pacmo3HaBaTh Ha YEPTEKaxX M MOJEISIX MPOCTPAHCTBEHHBIE (JOPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMHCAHUSIMH, N300PKESHUSIMH; ONMCHIBATH B3aUMHOE PACIOJIOKECHUE TPSIMBIX H
TUIOCKOCTEH B MPOCTPAHCTBE, apIyMEHTHPOBATH CBOM CYKJICHHS 00 3TOM pacloyIOKEeHUH;

— AHATU3UPOBATh B MPOCTEUIINX CIyYasiX B3aUMHOE PACTIOI0KEHHE 00BEKTOB B IPOCTPAHCTBE;

— m300pakaTh OCHOBHBIC MHOTOTPAHHUKH U TEJa; BBITIOIHATH YEPTEXKH 0 YCIOBHSAM 337ay;

— CTpPOUTH IpoCTeHIlne ceuyeHns KyOa, Ipu3Mbl, TUPaMHU/IbI;

— pewiath IJIAHUMETPUYECKHE U IMPOCTEHIINE CTEPeOMETPHUYECKUE 3aJauyd Ha HaXOXKICHUE
reOMEeTPUYECKUX BEJIMYMH (IUIMH, YTIIOB, TUIOIIaAeH, 00beMOB);

— HCIMOJIBb30BaTh IPU PEHIEHUH CTEPEOMETPHUECKUX 3ajad IJIaHHUMeTpudeckue (GakTel U
METOJIBI;

— TIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.

OcBoeHue coaepkaHus y4eOHOW  aucHUIUIMHBI  «MaTtemaTuka»  oOecreuynuBaeT
JOCTHKEHHE CTYJIEHTaMH CIEAYIOLUX PE3YJIbTAaTOB:
JIMYHOCTHBIX:

— c(OpMHUPOBAHHOCTh NPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIIbHOM SI3bIKE

HayKH, CPE/ICTBE MOJICTTUPOBAHUS SIBJICHUI U MPOLIECCOB, UAESIX U METOJaX MaTeMaTHKH;

— NOHMMAaHHUE 3HAYMMOCTU MaTEMAaTUKH JIJIs1 HAYYHO-TEXHUYECKOTO Iporpecca,

c(OpMHPOBAHHOCTH OTHOILIEHUS K MaTeMaTHUKe KaK K 4acTu 0o0IeueIoBeuecKoi

KYJIbTYpPbI U€PE3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MaTEMATHKH, BOJIOLUEN

MaTEeMaTHYECKUX HJICH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)XKeHWs,
QITOPUTMHYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIIUIEHUS! HA YPOBHE, HEOOXOAMMOM IS

Oyay1ieit npodeccCHoHaNbHOM NesSTeTbHOCTH, AJIs MPOJIOJDKEHUS 00pa3oBaHus U

caMmoo0pa3oBaHus;

— OBJIQJICHUE MATEMaTHUYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOJWMBIMU B
MOBCETHEBHOM JKU3HM, U1 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCHUIUINH U

JUCLUIUIMH TPO(eCcCHOHANBHOTO IUKJIA, /Ui OTy4YeHus: 00pa3oBaHus B 001aCTsX,

He TpeOyIomuUX yriiy0JIeHHOM MaTeMaTHIeCKOW MOTOTOBKH;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIo,

Ha MPOTSHKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEUIHOM Npo(dhecCHOHaIbHON U O0IIECTBEHHOM JeSITeIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSTEIbHONW TBOPUYECKON U OTBETCTBEHHOM

JESATENBHOCTH;

— TOTOBHOCTb K KOJIJISKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3zoBaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, Y4eOHO-MCCIIe10BaTeNbCKON, TPOSKTHON U

JIpYTUX BUAaX AESITeTbHOCTH;

— OTHOLIEHHE K NpOPEecCHOHATBHON JEATENbHOCTH KaK BO3MOXKHOCTU YYacTusi B
PEIIeHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAMOHAIBHBIX TPOOIIEeM;



MeTanpeIMeTHbIX:
— YMEHHE CAMOCTOSITENIBHO ONPEAEIIATH LN AESTEIbHOCTH U COCTABIIATH IIJIaHbI
JEATEIbHOCTH; CaMOCTOSTENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
NEeATENBHOCTbD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS TOCTHXKEHUS
MIOCTABJICHHBIX LIeJIel U peau3aliy IUIaHOB JIeITeIbHOCTH; BEIOUPATh YCIICIIHbIE
CTPATETHHN B PA3JINYHBIX CUTYyaIUsX;
— YMEHHE NMPOJYKTUBHO OOLIATHCS M B3aMMOICHCTBOBATH B MPOLIECCE COBMECTHOM
JeSITeNIbHOCTH, YYUTHIBaTh IMO3UIUU APYTUX YYACTHUKOB JESATENBbHOCTH, 3((HEKTUBHO
pazpemats KOHQIUKTHL;
— BJIaJICHME HAaBbIKaMU MIO3HABATENIbHOM, yueOHO-UCCIIe0BATENLCKON 1 MPOSKTHOM
JIeSITeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem; cnocoOHOCTh M TOTOBHOCTD K
CaMOCTOSTEIIBHOMY IIOMCKY METOJIOB PEIICHUs PAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOOB II03HAHMUS;
— FOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITETbHOM HH(OPMAIIMOHHO-TO3HABATEIbHOM
JeATEIbHOCTH, BKIIIOUasi YMEHUE OPUEHTUPOBATLCS B PA3JIMYHBIX UCTOUHHUKAX
uHbOpMaIui, KpUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh HHPOPMAIIHIO, TTOTYyYaeMYIO
W3 PA3JIUYHBIX HICTOUHHUKOB;
— BJIQJICHHE A3BIKOBBIMH CPEJICTBAMM: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3pPEHUS, UCIIOJIb30BaTh aJICKBATHBIE A3bIKOBBIC CPECTBA;
— BJIaJICHHE HAaBbIKaMU MO3HABATENbHOM pedIeKCHUH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUN U MBICIIUTEINIBHBIX IIPOLECCOB, UX PE3yIbTATOB U OCHOBAHUMN, IPAHMUII
CBOErO 3HaHUS Y HE3HAHMSI, HOBBIX MIO3HABATEIbHBIX 3a/1a4 U CPENICTB IS UX

JOCTUKCHHS,;
— LIEJIeYCTPEMIICHHOCTh B OMCKAaX U MPUHATUU PELICHHUH, COOOpa3UTETbHOCTD U
UHTYUILINS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPEICTABIICHUN; CIIOCOOHOCTB
BOCIIPUHUMATh KPacoTy U TApPMOHHIO MUDA;
NpeIMeTHbIX:

— c(hopMHpPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOU KyJIbTYpPbI

U MECTE MaTeMaTUKU B COBPEMEHHON IIUBMIIN3AIMH, CIIOCO0aX ONUCAHUS SIBICHUN

peaNbHOTO MUpPa HA MAaTEMAaTUYECKOM SI3BIKE;

— c¢(hopMUPOBAaHHOCTH MPEACTABICHUI O MAaTEMAaTUYECKUX MOHATHAX KaK Ba)KHEHIIUX
MaTeMaTHYECKUX MOJEISX, MTO3BOJISIONINX OMUCHIBATh U U3yYaTh pa3HbIe

IIPOLIECCHI U SIBJICHMS; IOHUMaHHE BO3MOXHOCTH aKCHOMATHYECKOTO TIOCTPOEHUS

MaTeMaTHYECKUX TEOPHIL;

— BJIAJICHHE METOJIaMHU JJ0KAa3aTeJIbCTB U AITOPUTMOB PELICHMSI, YMEHUE UX NPUMEHSATb,
MIPOBOAMTD JJOKA3aTeJIbHbIE PACCYKICHUS B XOJI€ PELLICHUS 3a1a4;

— BJIQJICHUE CTAaHJIAPTHBIMU IPUEMAMU PELIEHUS PallMOHAIBHBIX U UPPALIMOHAJIBHBIX,

MOKA3aTeNbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX

CUCTEM; HMCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIE JJs1 IOUCKA
IIyTH PeIIeHUs] U WITIOCTPALUU PELICHHs] YPaBHEHUIM U HEPABEHCTB;

— c(OpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATUAX MaTEMAaTHYECKOTO

aHaJIM3a M HMX CBOICTBax, BJaJeHWE YMEHHMEM XapaKTepU30BaTh MoBeaeHHE (QYyHKIUH,
HCIIOJIb30BAaHUE TIOJIYUYEHHBIX 3HAHUH JUIsl ONTMCAHMsI M aHaJIM3a PealbHbIX

3aBHCHUMOCTEH;

— BJIaJICHHE OCHOBHBIMHU NOHATHSAMHU O TUIOCKUX M NPOCTPAHCTBEHHBIX F€OMETPHUUECKHUX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PAcliO3HAaBATh FT€OMETPUUECKUE
¢burypel Ha 4YepTekax, MOJENSIX U B pEaJbHOM MHpE; NPUMEHEHHE W3YyYEHHBIX CBOMCTB
reoMeTpuyeckux QUryp u Gopmy i pereHus

FEOMETPUUECKHX 3aa4 U 33a4 C IPAKTUYECKUM COJIEP/KAHUEM;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUI O TMpoleccax U SABICHUSAX, HMEIOIINX
BEPOSTHOCTHBIN XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MMUPE,



OCHOBHBIX ITOHATHUAX BHCMGHTapHOﬁ TCOPpHHU BepOHTHOCTCﬁ; YMGHI/Iﬁ HaXOJUTh U
OLCHUBATHL BEPOATHOCTHU HACTYIIJIICHHUA COOBITHH B HpOCTeI\/'IHII/IX MPAKTUYCCKUX
CUTyallusIX U OCHOBHBIC XapaKTCPUCTHUKU CJ'Iy‘IElfIHBIX BCINYHH,

— BJIAACHHUEC HaBbIKaMH UCIIOJb30BaHUA IT'OTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM IIpH
pCIICHUHA 3a/1a4.

1.4. KotnyecTBO 4acoB HAa OCBOCHHME NPOTPAaMMBbI JMCIHUILIHHBI:
Cemectpsr 1-2;

MaKcUMaJbHas ydeOHas Harpyska oOydatomierocs 328 4acoB, B TOM YHCIIE:
o0si3aTenbHas ayIMTOpHAs Harpy3ka oOydJaromierocs 234 Jaca,
camocTosiTeNbHas paboTa oOyuatomuxcs 84 vaca.

2. CTpyKTYypa ¥ coepKaHue TUCHHUILIMHBI

2.1. O0beM yueOHOM AMCUMIVIMHBI U BUABI Y4e0HO0#l padoThI

Bun yue6HO# paboTh O6beM yacoB

MaxkcumainbHast yaeOHas Harpyska (Bcero) 328
OO0s3atenbHast ayuTopHas ydueOHast Harpy3ka (BCero) 234
B TOM YHCIIE:

JIEKIIAHU 78

MPAKTUYECKHUE 3aHITUS 156
CamocrosTenbHas pabora 00yJaromuxcs 84
@DopMbI IPOMEKYTOUHOM aTTeCTAMK 10 JUCHUIUIMHE!
KonTponbHast pabota 1 cemectp
9K3aMEH 2 ceMecTp




2.2. TemaTnyeckuii VIAH U COAEPKAHME JUCHUILTHHBI

HaunmenoBanme Coneprxkanne yu4eOHOT0 MaTepuaa, JJabopaTopHbie padOThI M MPAKTHIECKUE 3aHATHS, O6bem | YpoBeHB OCBOCHHS
pa3aesioB U TeM camocTosITeNbHasl paboTa 00yJarImuXCsi, KypcoBasi paboTa (IIpoeKT) 9acoB
1 2 3 4
1 CEMECTP
BJOK 1 AJITEBPA
Beenenue Maremartuka B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOIOTHIX U 1 O3HaKOMUTEIbHBIH
MPaKTUYECKOU JesTenbHoCTH. Llenu n 3a1aun nu3ydeHus: MaTeMaTUKH B yUPEKICHUSIX
cpemHero npoheccHoHaIbHOTO 00pa30BAHMS
Pasznea 1. Pa3Burtue nousitusi 0 uncjae. Kopuu u crenenun 18
1. Ilenble u paiOHANIbHBIEC YKCIIA. [[eiCTBUTEIbHBIC YHCTIA. 2 .
Tema 1.1. 2. IlpubnmxeHHbIe BBIYUCICHHUS. Penp OAYKTHBIBIH
. [IponykTUBHBIH
Pa3Butue noussitusi 0 | 3. Kopens crenenu n > 1 u ero cBoiicTBa
ynciae. Kopun n CamocTosiTe1bHasi paGoTa o0yyawmmxes: padboTa ¢ yueOHbIM MaTepUaIoM 6
CTerneHu PEKOMEHIyeMOM JTUTepaTyphl U JIEKTPOHHBIMHU 00pa30BaTeIbHBIMU PECypCcaMu U
COCTaBJIEHHE ONIOPHOro KOHcIeKTa 1o TeMe: «KopeHns creneHu n > 1 u ero cBOMCTBay.
IIpakTH4yeckoe 3aHsATHE: 4
Tema 1.2. 1. CreneHsp ¢ palliOHAIBHBIM I10KA3aTEIEM U €€ CBOMCTBA. [TpomyKTHBHBIH
Crenens ¢ 2. IlonsiTe o cTeneHu ¢ 1eHCTBUTEIBHBIM MOKa3aTeleM.
PALHOHAILHBIM 3. CBOICTBA CTEIIEHHU C JENCTBUTEILHBIM IIOKA3ATEIEM.
TnoKa3saTeJjieM U ee CamocrosiTesibHast padora oOyuarwmuxcsi: Penenne yrnpaxHeHui 1 3ajaHui, 6
CBOIiCTBA. (hopMUPYIOIINUX TTOHITHE KOPHSI CTETICHH N > | ¥ €r0 CBOMCTB; CTEINEHH C
palMOHAJIbHBIM [MOKA3aTEJIEM U €€ CBOMCTB.
Pa3znea 2. Jlorapudgm u npeodpazoBaHue NPOCTEHIINX BbIPAKEHUH 28
Tema 2.1. 1. Jlorapudm gucia. OCHOBHOE JIOTapUPMUIECKOE TOKIECTBO. 2 PenpoayxTuBHBII
Jlorapudgm 2. Jlorapudm npousBeIeHUs, YaCTHOTO, CTENIEHH; TIEPeX0/] K HOBOMY OCHOBAHHIO. O3HaKOMUTENBHBIH
3. JlecsTHYHBIN U HATYpAJIbHBIN JJOrapu(pMBbI, YUCIIO €. PenpoiykTUBHBIN
IIpakTHyeckue 3aHATHA: 8 [IponyxTuBHBIN

1. Pemenvie 3agannii M ynpaXHeHU, HaNPaBJICHHBIX Ha (POPMUPOBAHNE TIOHSITHS
norapudma.

2. Pemenuie 3aanuii Ha yCBOGHUE CBOMCTB JIOrapr(pMOB, BHIYHCICHUE TECATHYHBIX U
HaTypaJIbHbIX JOrapu(pMOB Ha KAJIbKYJISATOPE.




CamocrosiTesibHast padora o0yuarwmmuxcsi: CocTaBieHUe CTPYKTYPHO-JTOTHYECKON 6
CXEMBI 10 MaTepHaliaM CIPAaBOYHON U YUeOHOU TUTepaTypsl 1Mo Teme « CBOMCTBa
aorapudmoBy.
1. [TpeoOpazoBaHus IPOCTEHIITUX BBIPAKEHUH, BKIIFOYAIOIINX apu(METUUECKHEC 2
oIeparuH.
2. [Ipeobpa3oBaHus MPOCTEHIINX BBIPAKEHU, BKIIFOYAIOUINX OTNEPAlUI0 BO3BEICHUS B N
peobp p p ’ B patt a PenpoaykTuBHBII
CTETICHb.
Tema 2.2. s 7
3. IIpeobpazoBanus MPOCTEHIINX BBIPAXKEHUH, BKIIOYAIOIINX OTIEPAIHI0
Hpeoﬁpasuonaﬂml JorapuMHUPOBAHHSL.
MpOoCTENIINX IIpakTHyeckune 3aHATHSA: 4 [IponykTUBHBIHA
BbIPa:KeHU M P o o o
elHICHUE YIPAaXHEHUHN Ha TPeoOpa3z0BaHus MPOCTEHIIINX BHIPAKEHHM C
MCIOJIb30BaHueM (HOpMYJI U IpaBUII peoOpa3oBaHusi OYKBEHHBIX BBIPAYKEHUH.
Kontpoasnas padora Ne 1 no reme «Kopuu u crenenu. Jlorapudgm, cBoiicta 2 [IpoayxTUBHBIN
JorapuhMoB.
CamocrosiTesibHasi padoTa o0yuaromuxcsi: [log6op 3amad mpakTHIECKOTO XapaKTepa 4
Ha IPUMEHEHUE JIOTapU(PMOB B pEATbHOMN KU3HH.
Pasnea 3. OCHOBBI TPUTOHOMETPUH 36
Tema 3.1 1.HucnoBast OKpy>KHOCTh. UncC0Bast OKPYKHOCTh HA KOOPAMHATHOM MJIOCKOCTH. 4
o 2. CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC POU3BOJILHOTO YIJIA. .
Cunyc, KocuHyc, PenpoaykTuBHBIN
3. PaguanHas mepa yria.
TaAHTeHC YIJIOBOIO U
4. CuHycC, KOCUHYC, TAHT€HC U KOTAaHT€HC YHUCIIa.
YHCJI0BOI0 =
ADIVMEHT CamocrosiTesibHasi padoTa o0yuyaromuxcsi: Pemnenue npocredmumx 4
pry ) TPUTOHOMETPUUECKUX HEPABEHCTB MPH MOMOIIN €IMHUYHON OKPY>KHOCTH.
Tema 3.2. 1. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. 2
OcHoBHBIE 2. ®opMyJibl IPUBEACHUS. .
PenpoaykTuBHBII
TpuroHomerpuuyeckue | 3. CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.
TOXK/AECTBA 4. CuHYyC ¥ KOCUHYC JIBOWHOTO yTJIa.
IIpakTHyeckue 3aHATHA: 6 [IponyxTuBHBIN

1. ®opMyJibl TOJIOBUHHOTO yIJIa.

2. IlpeoOpa3oBaHre CyMMbI TPUTOHOMETPUUECKUX (DYHKIMN B IPOU3BEIEHUE U
MIPOU3BE/ICHUS B CyMMY.

3. BolpaskeHHe TPUTOHOMETPUYECKUX (PYHKLUH Yyepe3 TaHI€HC MOJIOBUHHOTO




apryMeHra.
2. IIpeobpazoBaHre NPOCTEHIITUX TPUTOHOMETPHUIECKUX BhIPAKESHHU.

CamocrosiTesibHas padora odyuaromuxcs: [loctpoenue u ucciaenoBanue
MaTeMaTH4ecKoi Mozenu «UucaoBas OKpYKHOCTbY € IMOCIEAYIOLUIMM PACCMOTPEHNUEM
Ha HEl HICTUHHOCTU (HOPMYIT IPUBEICHHUSI.

Tema 3.3.

Tpuronomerpuieckue

yYPaBHEHUs!

1. IIpocteiinyie TPUrOHOMETPUYECKUE YPAaBHEHUSI U HEPABEHCTBA.
2. ApkcuHyC, apKKOCHHYC, apKTaHI€HC YHCIIa.

PenpoaykTuBHBII

IIpakTHyeckue 3aHATHA:

Meroas! pemeHnii TPUrOHOMETPUYECKUX YPABHEHUM:
1. PaznosxeHne Ha MHOXKUTENY;

2. OyHKIIMOHATEHO-TpadUIECKUH;

3. BBegeHune HOBOM MepEMEHHOI;

4. Pewienne ogHopoaHbix ypaBHenui I u 11 crenenu.

[IponyxTuBHBIN

KontposabHas padora Ne 2 mo teme «OCHOBBI TPUTOHOMETPUM.

[IpoayKTUBHBIN

CamocrosiTesibHas padora odyuyarmuxcs: CocTapieHUe allfTOPUTMOB 0 PEHICHUIO
MPOCTEUIINX TPUTOHOMETPHUYECKUX YpaBHEHUI

BJIOK 2.

YPABHEHUSA U HEPABEHCTBA

27

Tema 2.1.
Pemenue
YPaBHEHUI U
HEPABEHCTB.

1. Pemenue panoHanbHbIX YpaBHEHUM U HEPABEHCTB.

2. Pemenre uppalluOHAIbHBIX YPaBHEHUH.

3. Pernienue noka3aTenbHbIX YPAaBHEHUN U HEPABEHCTB.

4. Pemienue norapu(MUUEeCKUX YypaBHEHUN U HEPaBEHCTB.
5. TpUuroHOMEeTpUYECKUE HEPABEHCTBA.

O3HaKOMMTEJIHHBIN
O3HaKOMMTEIIHHBIN
PenpoaykTuBHBI
PenponykTuBHbIN
O3HaKOMUTEJILHBIN

IIpakTHyeckue 3aHATHS:

1. Pemenue panoHanbHbIX YpaBHEHUN U HEPABEHCTB;

2. Penenuie nppalMOHAIBHBIX YPaBHEHUI.

3. Perienne noka3aTenbHbIX YPABHEHUI U HEPABEHCTB.

4. Pemenue norapupMHUUECKUX YPaBHEHUH U HEPABEHCTB.

[IponykTUBHBIHA

CamocrosiTesibHas padoTa odyuarommuxcsi: CocTaBieHUE TaOIHIIBL:
«TpUrOHOMETPHUYECKHE HEPABEHCTBA U METOJIbI UX PCILICHHSD.

Tema 2.2.
O01mue MeToabI

1. PaBHOCWJIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM.

2. PannonanpHele, MppalMOHaIbHbIE, TIOKA3aTEIBHBIE U TPUTOHOMETPUYECKUE
YpPaBHEHUS U CHCTEMBI.

3. OcHOBHbIE IPUEMBI PEILICHUSI CUCTEM YPABHEHUMN: Pa3I0KEHNE Ha MHOKUTEIH,

PenpoaykTuBHBII
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pelleHns YPAaBHEHU U
HEPABEHCTB

BBEJICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, rpaduyeckuii MeToA, anredpandeckoe
CIIOKEHHE.

5. PemieHue mpocTetInX CUCTEM YPABHEHUM C IBYMs HEU3BECTHBIMU.

6. Pemienue cuctemM HEpaBEHCTB C OJJTHOM MEPEMEHHOI.

7. Meto1 HTHTEPBAJIOB.

IIpakTHyeckune 3aHATHSA:

1. Ucnionb30Banust CBOMCTB U rpadpukoB (PyHKIMN pU pPEHICHUN YPaBHEHUH U
HEPABECHCTB.

2. N300paxkeHre Ha KOOPAMHATHOM TIIOCKOCTH MHOYKECTBA PEUICHUI YPaBHEHUH U
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CHCTEM.

3-4. [IpuMeHeHrne MaTEMaTUYECKUX METOOB JUIsl PEILICHUS COJIEP/KATENbHbIX 3a/1a4 U3
pa3nuYHbIX 001acTel HayKH U NpakTUKU. MIHTeprperanus pe3yapTara, y4eT pealbHbIX
OrpaHUYCHUH.

[IponykTHBHBIH

KonTpoabnas padora Ne 3 mo reme «OCHOBHBIE METO/Ibl PEIICHUS YPABHEHUN U
HEPaBEHCTB).

BJIOK 3.

®YHKIAU

34

Tema 3.1.
DOYyHKUMH U UX
CBOlCTBA.

1. ®ynkuun. O61acTh ONpeAeICHHs] 1 MHOXKECTBO 3HaueHui. ['paduk dyHKmm.

2. CpoiicTBa GyHKIMNA: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTb, IEPUOIUYHOCTb,
OTrPaHUYEHHOCTb.

3. IlpoMexyTKu Bo3pacTanus U yobiBanusa. Hanbombine 1 HaMEHbIINE 3HAaYEeHUS.
4. Touku 3kcTpeMyMa (JIOKaIbHOIO MaKCUMyMa U MUHUMYyMa).

5. I'paduueckasi MHTEpIpETAIHS.

PenpoaykruBHbIi

IIpakTH4yeckue 3aHATHA:

1. ITocTpoenue rpaduxoB GyHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

2. Ilpumeps! GyHKIIMOHATEHBIX 3aBHCUMOCTEH B pEasTbHBIX MPOIEccax U SBICHUSX.
3-4. O6parnas ¢pysnkiusa. O61acTh onpeaesieHns U 001acTh 3HAYSHHSI 00paTHOM
¢dbynkun. ['paduk o6patHOM PyHKIMH.

[IponykTUBHBIH

CamocTosiTe1bHasi padota o0yuarwmmxes: [logdop ynpaxxHenuii Ha npeodpa3zoBaHus
rpauKOB: MapauIeIbHOTO IEPEHOCA U CUMMETPUH; OTHOCUTEIBHO OCeil KOOpAMHAT MpU
MMOCTPOCHUHU TPaUKOB MPOCTEHIINX QYHKIUH, C TOCIEAYIONUM PEIICHHEM.

Tema 3.2.

1. CrenieHHast pyHKIUS C HATYPAJIbHBIM ITOKA3aTelIeM, €€ CBOMCTBA U TpaduK.
2. BepTukanbHble M TOPU30HTAIBHBIC ACUMIITOTHI TpaduKoB. I'paduku n1poOHO-
JIMHEHWHBIX (PYHKITUH.

O3HAaKOMUTEILHBIN

O3HAKOMUTEIBHBINA
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Buas! pynknuii.

3. Tpuronomerpuueckue QpyHKIUH, UX CBOMCTBA U rpaduku (y = sinx, y = cosX),
NEePUOANYHOCTh, OCHOBHOM NEPHOI.

Penpo1yKTUBHBIN

IpakTunyeckue 3aHATHSA:

1. [TokazaTenpHas GyHKIMS (SKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

2. Jlorapumuyeckas (GyHKIHA, €e CBOMCTBA U rpaduk

3. IIpeoOpazoBanue rpadMKOB: MapauIeIbHbIH IEPEHOC, CAMMETPHUSI OTHOCUTEIHLHO
ocell KOOpJMHAT U CHMMETPHSI OTHOCUTEIBHO Hayasla KOOPIUHAT, CHMMETPHUS
OTHOCHUTEIILHO MPSIMOM Y = X, PACTSHKCHUE M CKATHE BJIOJIb OCEH KOOPIMHAT.

[IponyKkTUBHBIH

CamocrosiTenbHasi padoTa o0yyaromuxcs: M3zyuenne nponeccosB 3KCIIOHEHIIUAIBHOTO
pocTa Ha puMepax OBICTPOro POCTa B XKHUBON M HEXXUBOH NMPHPOJIE, C TOCIETYIOIUM
MIPEJICTAaBICHUEM B BHJIE MYJbTUMENUNHON npe3eHTanuu (4-6 ciaiios).

HNTorosasi kKoHTpoibHasi pabora 3a 1 cemecTp

2 CEMECTP

BJIOK 4.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

45

Tema 4.1.
IIpousBoanas

1. [TonsiTe 0 mpenene mocaeaoBaTeIbHOCTH U nipeaene GyHkuun. CymecTBOBaHHE
npeena MOHOTOHHOM OTPaHUYEHHOM MTOCIEA0BATEIbHOCTH.

2. I[lonsaTre 0 HEMPEPHIBHOCTH (PYHKITUU.

3. Ilonstue o mpou3BoaHON (HyHKIMU. DU3HYECKHi U TEOMETPUIECKHIA CMBICIT
MIPOU3BOAHOM.

O3HAaKOMUTEILHBIN
O3HAaKOMUTEILHBIN

[IponyKkTUBHBIN

IpakTnyeckue 3aHATHSA:

1. YpaBHeHue kacaTellbHON K rpaduKy (pyHKITHH.

2. Ilpou3BogHAst OCHOBHBIX 3J€MEHTapHBIX (PyHKIMI (hopMysl 1udhepeHIupoBaHNs).
3. Ilpou3BoaHbIE CYMMBI, pA3HOCTH, TPOU3BEICHUS, YACTHOTO.

4. TIpousBo iHbIe 00PATHOM (PYHKIIMH M KOMITO3HMIIMK JJAHHOW (DYHKIIMH C JIMHECHHOM.

[IponyKkTUBHBIH

CamocrosiTesibHas padoTa odyuyaromuxcsi: [logroroska pedepatos mo reMam:
1. «/lmmHa OKpY>KHOCTH U IUIOIIAIb KpyTra Kak Mpeieibl OCIe0BaTeIbHOCTEN.
2. «beckoHeuHO yOBIBaIOIIAsl TEOMETPUYECKAs TPOTPECCHUSIY.

Tema 4.2.
IIpumenenue
NPOU3BOAHOM

[TpruMeHeHre TPON3BOTHON K HCCIICIOBAHUIO (DYHKITUI M IIOCTPOCHHUIO TPAPHUKOB.

PenpoaykTuBHBII

IIpakTHYecKHe 3aHATHA:

1. HpI/IMepI)I HCIIOJIb30BaHUA HpOH3BOI[HOI>i AJI HaXOXKICHUSA HAWTYYHICro peuICcHuA B
IIPUKIJIAIHBIX, B TOM YHCJIE COLMAIILHO-3KOHOMUYECKHX, 3a7auax.

2. Haxoxnenne cKopoCTH JJIs Iporiecca, 3aAaHHoro GopMysIoi uitu rpaduxom.

3. Bropas npou3BoiHasi, ee GU3NUECKUN U FeOMETPHUUECKUIN CMBICIL.

[IponykTUBHBIH
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KontposabHas padora Ne 4 mo teme «[Ipon3BoHast U ee IPUMEHEHUEY.

CamocrosiTesibHasi padoTa o0yuaromuxcsi: Pazpabotka MyabsTUMeTUHHON
npe3eHTanmu «Mctopus coznanue nuddepeHIMaIbHOTO M HHTErPaTbHOTO UCYHCIICHUS.
HeroroH n JleiOHUIY.

Tema 4.3.
IlepBooOpa3nas u
HHTerpaj

1. [TepBooOpa3Has.
2. HeonpeneneHHbI HHTErpal.
3. ®opMyIIbl U MTpaBUJIa UHTETPUPOBAHUS

[IponykTUBHBIH

IIpakTHyeckue 3aHATHA:

1-2. [lonsTre 06 onpeeIeHHOM UHTErpaje Kak IUIoaad KpUBOJIMHEHHON Tpaneuuu.
®opmyna Herotona-JleitOHuma.

3. Ilpumepsl IpUMEHEeHHsI HHTErpasia B GU3UKE ¥ TEOMETPHH.

[IponyxkTuBHBIN

CamocrosiTesibHas padoTa odyuaromuxcs: [logbop npumepoB npuMeHeHuUs
WHTETPAJIOB B (PU3MKE M T€OMETPHH C MpeACcCTaBIeHUEM B (hopme pedepara.

BJIOK 5.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

40

Tema 5.1.
J1eMeHThbI
KOMOHWHATOPHKH

1. OCHOBHBIE JIEMEHTHl KOMOWHATOPHKH.

2. ®opmyna 6uHoMa HproToHa.

3. CBoiicTBa OMHOMUHAIBHBIX KOA((PHUITMEHTOB.
4. TpeyronpHuk Ilackans.

PenpoaykTuBHBII

IIpakTHyeckune 3aHATHSA:
1. 3amaun Ha MOJICYET YKCIIa Pa3MEILEHUH,
IIEPECTaHOBOK, COYETAHUI.
2. Pemienue 3a1a4u Ha nepe0op BapUaHTOB.

[IponyKkTUBHBIH

Tema 5.2.
DJIeMeHThbI
TeOpPUM BEePOATHOCTEH

1. CoObITHS, BEPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSITHOCTEH.
2. [TousiTue 0 HE3aBUCUMOCTHU COOBITHIA.

3. luckpeTHas ciiyyaliHasi BETMYMHA, 3aKOH €€ pacrpe/ieICHHUs.

4. YucnoBble XapaKTEPUCTUKH TUCKPETHOM CIIy4allHOM BETMYMHBI.

5. IToHgTHe 0 3aKOHE OONBIINX YHCE.

PenpoaykTuBHBII
O3HaKOMUTENBHBII

CamocrosiTesibHas padora odyuyaromuxcs: PazpaboTka npe3eHranuu win pedepara
1o Teme «OT a3apTHBIX UI'P K TCOPHU BEPOSITHOCTEN».

Tema 5.3.
DJIeMEeHThbI
MAaTEeMATHYECKOM

[IpencraBnenue qaHHBIX (TAOIUIBL, AMATPAMMBbl, TpaQUKN), TeHepaIbHas
COBOKYITHOCTb, BBIOOpKa, CpeHee apudMeTHIecKoe, MeInaHa.
[TonsiTHE O 33Aa9aX MATEMaTUYECKON CTATUCTHKH.

O3HaKOMUTEIBLHBIA
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CTAaTUCTUKHU

IIpakTHYecKHe 3aHATHSA:
1. Penienne mpakTUYeCKHX 3a7a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOOB.
2. Pemienne NPAaKTHUYCCKUX 3aJa4 C MCIIO0JIb30BAHUCM MaTeMaTHYEeCKOM CTAaTUCTUKH.

[IponyxTuBHBIN

CamocrosiTesibHasi padoTa o0yuyarwuuxcsi: [lonroroBka cooOmIeHHs HA TEMY:
<<CTaTI/ICTI/IKa nu BQpOﬂTHOCTHbIe MOJICIIN.

BJIOK 6.

I'EOMETPUA

87

Tema 6.1.
I[Ipsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

1. OcHOBHBIE IOHATHUS CTEPEOMETPUH (TOUKA, NPsIMAas, INIOCKOCTh, IPOCTPAHCTBO).

2. B3aumHOe€ pacnosokeHue JByX NpsIMbIX B IPOCTPAHCTBE (II€peceKaroImecs,
napajuieNbHbIE U CKPEIIMBAIOIINECS IPSIMbIE).

3. ITapamienpHOCTh NPSIMOM M IJIOCKOCTH, IPU3HAKU U CBOMCTBA.

4. IleprieHIUKYJISIPHOCTH MIPSIMOM U ITIOCKOCTH, MPU3HAKU U CBOMCTBA.

5. IlepnesauKyssp ¥ HAKJIOHHAS. YTOJI MEXAY MPAMOUN U TUIOCKOCTBIO.

6. [TapayienbHOCTD MIIOCKOCTEN M MEPIEHANKYISIPHOCTh JBYX IJIIOCKOCTEN, MPU3HAKU U
CBOIICTBA.

O3HaKOMMTEIHLHBIN

PenponykruBHbII

IIpakTHyeckune 3aHATHSA:

1. Pemenue 3a1a4 Ha IPUMEHEHUE aKCUOM CTEPEOMETPUHU U CIIEICTBUI U3 HUX; Ha
B3aMMHOE PACIIOJIOKEHUE MIPSIMBIX B IIPOCTPAHCTBE.

2. Pemenue 3a/1a4 Ha MapajuleIbHOCTD MPSIMON U IUIOCKOCTH; Ha NEPIIEHIUKYJIIPHOCTh
IIPSIMOY U TUIOCKOCTH; HAa HAX0XKICHUE YIJIa MEXIY IPSAMOH U IIJIOCKOCTBIO.

3. Pemienue 3anau no reme: «llapamienbHOCTh M IEPIEHAUKYIISIPHOCTD IBYX
IIJIOCKOCTE.

4. JIByrpaHHbIi yroJ, JUHEHHBINA yroJl ABYTPAHHOTO YIUIa. YTOJI MEXAY IUIOCKOCTSIMH.
5. IlapaisienbHOE MPOEKTUPOBAHUE.

6. Ilnomaae OpTOroHaIBLHOM MPOEKIUH.

7. I300paxkeHne IpOCTPAHCTBEHHBIX (QUTYD.

[IponyKkTUBHBIH

CamocrosiTesibHast padoTa o0yuaromuxcsi: CocraBiieHHe OOPHOTO KOHCIIEKTA 10
MaTepuagaM yueOHoi muteparypsl 1 DOP mo teme: «IlapamiensHoe MPOSKTHPOBAHHUE.
N300paxkeHre MpOCTPAaHCTBEHHBIX (PHUTYPY.

Tema 6.2.
MHororpaHHUKH

1. Bepumssl, peOpa, rpaHu MHOTOrpaHHUKa. PazBepTka.

2. MHororpanssle yribl. Beimmykisle MHOrorpanHuku. Teopema Ditnepa.

3. Ilpusma (ee ocHoBaHUs, OOKOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTH). [Ipsimas u
HaKJIOHHAs npu3Ma. [IpaBuinbHas npusMma.

4. IMapannenenunen. Kyo6.

PenponykruBHbII
O3HaKOMUTENbHBII

PenpoiykTUBHBIM

14




5. Ilupamupa (ee ocHOBaHHE, OOKOBBIE pedpa, BHICOTA, OOKOBas IIOBEPXHOCTD).
6. IlpaBunpHas nupamuaa. Y cedeHHas nupamuaa. Terpasrap.

7. Cummerpust B KyOe, B apajuiesienuIiesie, B Ipu3Me 1 MupaMue.

8. Ceuenus Ky0Oa, MPU3MbI U TUPAMUJIBI.

9. IlpeacraBienne o MPaBUIbHBIX MHOTOTPaHHUKAX (TeTpa’ap, Ky0, OKTasIp,
JOJIEKadIPp, UKOCAdP).

HpaKTI/I‘leCKI/Ie 3aHATHSA:

[IponyxTuBHBII
1. Pemienune 3a1a4 Ha HAXOKIAEHUE IIEMEHTOB IPU3MBbI, IPSAMOT0 NapaJljieenuneaa,
oM OOKOBOH U IMOJTHON TTOBEPXHOCTH MPU3MBI H MapaljIe/Ienune/1a.
2. Pemenue 3a/1a4 Ha HaXO0XACHHUE JIEMEHTOB MUPAMUbI, IIIOMAAN OOKOBOM U MOTHOM
MMOBEPXHOCTHU MUPAMUJIBL.
Kontpoabnas padora Ne 5 mo teme: «IIpsmble 1 IIOCKOCTH B MPOCTPAHCTBE.
MHOrorpaHHuKm».
CamocrosiTesibHas padora o0yuarmuxcsi: [lonroroBka MyJibTUMeIUHHBIX
npe3enTanuii mo temaMm: «[loHsTHE O CUMMETpUU B POCTPAHCTBE (LIEHTPAIbHAs,
oceBasl, 3epKanbHas)», «[IpuMepbl CHMMETPHH B OKPY>KAIOIIEM MHUPE).
1. Hunmuuaap OcHoBaHME, BBICOTA M OOKOBasi IOBEPXHOCTh, 00pa3yloias, pa3BepTKa. T ——
2. OceBbl€ CEUEHUs U CEYEHUS NapaJlieIbHbIE OCHOBAHUIO. POy .
O3HaKOMUTENbHBIN
3. Konyc. OcHoBanue, BbICOTa 1 OOKOBasi MOBEPXHOCTh, 00pa3yroias, pa3BepTka. .
o PenpoaykTuBHBII
VY ceueHHBI KOHYC. .
O3HaKOMUTENBHBIN
4. OceBble CEUCHUS M CEUCHUS MapajliebHbIE OCHOBAHMIO. .
PenpoaykTuBHBII
Tema 6.3. 5. Illap u cdepa, ux ceuenus. KacarenpHas miIocKocTh K chepe.
Tena u noBepxnoctu | I[lpakTnyeckue 3aHATHUS:
BpallleHUs 1. Pemenue 3anau o teme: « L {umMHap U €r0 ceUeHUsD. [IponykTUBHBIA
2. Pemenue 3ana4 o teme: «KoHyc u ero ceueHus».
3. Pemienue 3amau no teme: «lllap u cdepa, ux ceyeHus».
4. Pemiennie 3a7a4 Ha HaXOKICHUE TIJIOMIATH TOBEPXHOCTH IIMIIMH/IPA, KOHYCA B CEPBHI.
CamocrosiTe/ibHAs pat0oTa 00y4aIOIIUXCS: TTOATOTOBKA COOOIICHHI 110 TeMaM:
«Havana» EBknnaay, «3JHaMEHUTBIE 3314l TPEBHOCTH.
1. O6bem u ero u3mepenue. MarerpansHas popmyiia oobema. PenpoaykTuBHBIi
2. ®opmynel 00beMa KyOa, IpsIMOYTOJIBHOTO TapajuiesienuIe ia, IPU3Mbl, [IUIUHAPA.
3. ®opmynel 00beMa TUPAMUIBI U KOHYCA.
Tema 6.4. 4. ®opmyJibl TJIOIAIM MOBEPXHOCTEN UIMH]IPA U KOHYCA.
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O0neMBbI TEJI U
IJIOIAIU MX
IOBEPXHOCTEH

5. @opmynsl 06bema mmapa u miomaau chepsl. [lomodue Ten. OTHOIIEHHE MIoMaaeH
MMOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJI.

IpakTunyeckue 3aHATHSA:

1. Pemenuie 3aau Ha HaXOXkJIeHHE 00BEMOB Ky0a M MPSIMOYTOJIBHOTO
napaJiesienune a.

2. Pemenue 3aa4 Ha HaX0XJIEHHE 00BEMOB NIPU3MBI U IHITUHIIPA.

3. Pemienue 3a1a4 Ha HaX0XIEHUE 00BEMOB MUPAMUJIBI i KOHYCA.

4. PenieHue 3a/1a4 Ha HAX0XJIEHUE 00BEMOB TIapa U Cepbl; 03HAKOMIICHUE C YaCTIMU
mapa u popMysiaMu uX 00bEMOB.

[IponykTUBHBIH

Konrposannas padora Ne 6 mo teme «O0BbEMBI M TUIOIIAIA IOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEID).

CamocTosiTeibHasi padota o0yuarmmxes: CocraBieHue TecToB 1o teme: «O0beMbl
TE€JI Y TUIOIIAIN UX TOBEPXHOCTEMN.

Tema 6.5.
Koopaunatsl u
BEKTOPbI

1. IlpssmoyrosibHas (JeKkapToBa) cUcTeMa KOOPAMHAT B IPOCTPAHCTBE.
2. Bekropsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.

3. CnoxeHue BEKTOPOB U YMHOKEHUE BEKTOPA Ha YUCIIO.

4. Pa3noxeHue BEKTOpa 110 HANpaBiICHUSIM. YTOJ MEXKIY BEKTOPaMH.
5. Ilpoexuus BekTopa Ha ocb. KoopauHaTs! BekTopa.

6. CxaJsipHOE NMPOM3BEICHUE BEKTOPOB.

PenpoaykruBHbIi

O3HaKOMUTENBHBIN
PenpoaykTuBHBII

IIpakTHYecKHe 3aHATHSA:

1. ®opmyna pacCTOSHUA MEXAY ABYMS TOUKaMU. Y paBHEHUS cepbl, INIOCKOCTH U
MIPSIMOM.

2. Pemenue 3a/1a4 ¢ HCIOJIb30BAHUEM METOJIa KOOPAMHAT M BEKTOPHOTO METOJA.

[IponyKkTUBHBIH

CamocTosiTe1bHasi padoTa o0yuarommxesi: PazpaboTka npe3eHTanuii mo TeMam:
«KonnuneapHsie BeKTOpbI. Pa3nokeHne BeKTopa 1o IByM HEKOJIMHEAPHBIM BEKTOPaM»,
«KommnanapHublie BekTophbl. PaznoskeHue BekTopa o TpeM HEKOMILIaHAPHBIM
BEKTOpam».

HUToroBasi KOHTpPoJibHasi padora Ne 7

Bcero aynuTopHBIX:

234

CamocTosTenbHast paboTa 00yJaroUmXcs:

84

Koncynbranuu

10

Bcero:

328
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Jist XapaKTepUCTUKU YPOBHSI OCBOCHUS yUeOHOT0 MaTepualia UCIIONIb3yeTcs Cleyole 0003HaAUCHHS:
— O3HAKOMMTEIbHBIN (Y3HaBaHHE paHEee U3yUYEHHBIX OOBEKTOB, CBOICTB);
— pPenpOayKTHBHBIH (BBIMOJIHEHHE JESTEIBHOCTH M0 00pasily, MHCTPYKIMH WIH O] PyKOBOACTBOM);
— IPOAYKTHUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIbHOE BBINOJIHEHUE ACSITEIbHOCTH, pEelIeHHE MPOOIEMHBIX 3a/1a4)
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3. YcaoBus peajn3anuu M CUUILUIAHBI

3.1. MaTepuajbHO-TEXHUYECKOE o0ecrneyeHmne

Peanmzamus aucuumiauHbl TpeOyeT Hamuune KaOWHETa TYMaHUTapHBIX U COIMANbHO-
HSKOHOMUYECKUX JUCHUUIUIMH OCHAIIEHHOTO CIEIYIOIIMMH TEXHUUYECKUMHU CPEACTBAMH O0yUYeHUS
u obopyznoBaHueM: yuyeOHasi meOelnb, TocKa ayJUTOpHas, MyJbTUMEIUIHHOE ayAHOBU3yaIbHOE
o0opyoBaHue, MepPCOHAIbHBIN KOMIIBIOTED.
Ha ITK YCTaHOBJIEHO cienyroluee [IpOrpaMMHOE obecrieyeHue:
— Odwucnoe IIO: omepamumonnass cucremMa MS Windows, odwuchbeiii maker MS Office,
mwiatpopma MS Teams, opucusiii maker LibreOffice, antusupycnoe 10 Dr. Web.

O6ecnedyeno nmpooanoe noaktrodeHue [1K k okanbHoM ceTn u cetn IHTEpHET.

3.2. UupopmanmnonHoe odecriedeHue 00yuyeHust
[lepeyeHp pexoMeHAyeMbIX Y4eOHBIX M3aHMH, VHTepHEeT-pecypcoB, TOMOIHUTEIHHON

JUTEPATyPHI

OCHOBHBIE UCTOYHUKH:

1. HanasH, A. A. Maremaruka : yueOHuk / A.A. JlanasH. — 3-e u3Md., UCTp. ¥ JOM. —
Mockga : UTHOPA-M, 2017. — 544 c¢. — (Cpennee npodeccruoHaibHOE 00pa3oBanue). - TeKcT :
anektpoHnbii. - URL:  https:/new.znanium.com/read?id=158377 (mara oOparmieHus:

20.04.2020). — Pexxum goctyna: o noanucke Troml'V.

JIOTIOTHUTEThbHBIE HCTOYHHUKH:
1. Hanasu, A. A. COopHuK 3ama4 1Mo mareMaTuke: YueOHoe mocobue/[Jamasa A. A., 3-e
u3n. - Mockga : ®opym, UHOPA-M Uznatensckuit JJom, 2018. - 352 c.: - (Ilpodeccrnonansnoe
obpaszoBanme). - Tekct : anekrponnslil. - URL: https://new.znanium.com/read?id=333205 (mara
obpamenus: 20.04.2020). — Pexum goctyna: o noanucke TromI['Y.

2. HIunosa, JI. 1. Marematuka : yue6. mocobue / JL.U. lllunosa, A.E. IlunoB. — Mockaa :
NH®PA-M, 2019. — 238 c.— (Cpeanee mnpodeccuoHnaapbHoe oOpa3oBaHue). - TekcT
anekTpoHHbii. - URL: https://new.znanium.com/read?id=340085 (mara oOparueHus:

20.04.2020). — Pexwum gocryna: o noamnucke TromI['Y.

HHTepHET-pECYPCHI:

3HaHuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/

IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

Hammonanwsuas snextponnas oubnuoreka (HOB) - https://rusneb.ru/
MesxBy30BcKas dnekTponHas onbnnoreka (MOB) - https://icdlib.nspu.ru/
"UBUC" (b/] nepuoanyeckux uznanuii) - https://dlib.eastview.com/browse
OnexrponHas Oubnuoreka Tromry - https:/library.utmn.ru/_

PO NN D=

Ilepeyenb MHGOPMANMOHHBIX TEXHOJOTHH, HCMOJIb3yeMbIX NPH OCYLIECTBJIECHUH
00pa3oBaTeIbHOTO Mpollecca Mo AucHuIMHe: [lmatdopma Ui AJIEKTPOHHOTO OOYYCHHS
MicrosoftTeams.

4. KOHTpOJ’lb H OLICHKA PE3YJAbTATOB OCBOCHUA TUCHUIIJINHBI
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KoHTposb U oOIeHKa pe3yjbTaTOB OCBOCHHUS YYCOHOW IUCUUILIMHBI OCYIIECTBIISETCS
MpernojiaBaTesieM B MPOLECCEe MPOBEACHHUS NPAKTUYECKUX 3aHATHM, CAMOCTOSITENbHBIX U
KOHTPOJIBHBIX Pa0OT, a TakKe BBHITIOJHEHUS OOYYAIONIMMUCS WHAWBUAYAJIbHBIX 3aJaHUM,

MPOEKTOB, UCCIIEAOBAHUM.

Pe3yabTarnl 00y4yeHnus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUA)

DopMBI U1 METObI
KOHTPOJISI M OLIEeHKHU
pe3yJbTATOB 00yUYeHHsI

OcBoOeHHbIE YMEHHUA:

AJITEBPA

yMeTh

* BBITMIOJIHATH apupMeTHYeCKHe JeHCTBUS HaJl YUCIIaMu, coueTast
YCTHBIE Y TUCbMEHHBIE IPUEMBI, IPUMEHEHUE BBIYUCIUTEIBHBIX
YCTPOMCTB; HAXOAUTh NPUOIMKEHHBIC 3HAUEHUS BEJIUYMH U
MOTPEIIHOCTH BHIYMCIICHUH (a0COTIOTHAS U OTHOCUTENbHAS);
CPaBHMBATh YUCIIOBBIE BBIPAKEHUS;

* HaXOJIUTh 3HAYECHUS KOPHS, CTENEHH, Jlorapudma,
TPUTOHOMETPUUECKUX BBIPAKECHUN HA OCHOBE OIIPEEIICHNU,
WCIOJIB3YS IPU HEOOXOIMMOCTH BBIYHUCIUTEIbHBIE YCTPOMCTRA;
M0JI30BATHCS MPUOIMKEHHON OLEHKON U MPUKUIKON MpU
MIPAKTUYECKUX PacyeTax;

* BBITMIOJIHATH NPe00pa30BaHusl BHIPAXKEHUHN, TPUMEHsIS (POPMYJIHI,
CBSI3aHHBIE CO CBOICTBaMHM cTeneHei, Jorapudmos,
TPUTOHOMETPUYECKUX (PYHKLUH;

HCI0JIb30BAaTh IPUOOpeTeHHbIe 3HAHUA U YMEHHs B
NPaKTHYECKOM AeATeJIbHOCTH U MOBCEIHEBHOM KU3HH 1JIA:

* IPAKTUYECKUX PacueToB 1o ¢popMyiiaM, BKIOYask POpPMYJIbL,
coJiepKallie CTeNeHH, paJnuKaibl, JorapupmMbl U
TpUTOHOMETpUUYECKUE (PYHKIIUH, UCIIONIB3YS TPH HEOOXOAUMOCTH
CIPaBOYHbBIE MaTEpUAJIbI U IPOCTEHIINE BHIYMCIUTEIBHBIE
YCTPOMCTBA.

OYHKIIUU U TPAOUKHU

yMeTh:

* BBIUUCIIATH 3HAUCHUE (PYHKIMHM I10 33JaHHOMY 3HAUYEHUIO
apryMeHTa IpH pa3IMyHbIX croco0ax 3afaHus PyHKINH;

* OTIpe/ICTISATh OCHOBHBIC CBOMCTBA YMCIOBBIX (DYHKIIHH,
WUTIOCTPUPOBATh X Ha rpadukax;

* CTPOUTD IpadUKU U3YUCHHBIX (QYHKUUH, WITIOCTPUPOBATH 110
rpaduKy CBOICTBA 3JIeMEHTAPHBIX (YHKIIHI;

* MCIOJIB30BATh NOHATHE (DYHKIMHU JJIs1 ONMCAHUS U aHAIN3a
3aBHCHUMOCTEH BEITUYMH,

HCII0JIL30BATH NPHOOpEeTeHHbIE 3HAHNS U YMEHHS B
NPAKTHYECKOH 1eATeJIbHOCTH U MOBCEIHEBHOM JKU3HM:

* JUIS OTIMCAHMS C TIOMOIIBIO (PYHKIMH pa3IMyHBIX 3aBUCUMOCTEH,
MIpe/ICTaBICHUsI UX TpadUUeCKH, HHTEPIIPETalluU rpaduKoB.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb:

HaXOJUTh NPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIIMH;

* MCII0JIb30BATh MIPOU3BOIHYIO JIUISl U3yUEHUsS] CBOMCTB (PyHKUUN U
MOCTPOCHUS I'PaUKOB;

* IPUMEHSTH MPOU3BOIHYIO JJIsl IPOBEACHUS MPUOINKEHHBIX
BBIYMCIICHUM, PEeIIaTh 3aa4l IPUKIIAJHOTO XapaKTepa Ha
HaX0X/IeHHE HauOOJIbIIEro ¥ HAMMEHBIIETO 3HAUCHHUS;

Wccnenosanue no teme:
«Pa3BuTHE TOHATHUS O
quCcIe»

KonTponbnast pabora Ne 1

OO6yuarormias
camocTosTeNnbHas padoTa

KonTponbnas padora Ne 2

Tectbl camonpoBepku

OO6yuarormias
camocTosTeNnbHas padboTa
HuddepenunpoBanHoe
TECTHPOBaHUE
KontpomnbHas padora Ne 3

TecT camonpoBepku

[IpoBepka pe3ynbTaToB
HCCJIEAOBAHMS T10 TEME:
«IIpumenenue
IIPOU3BOIAHON IS
UCCIICIOBAHMS
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* BBIYHCIISATH B IPOCTEHININX CIydasX IUIOMAIN U 00BEMBI C
HCTOJIb30BAHUEM ONPEACICHHOTO HHTETpaa;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM JeSITeJIbHOCTH U MOBCEIHEBHOM KU3HM JIJIsI:
pelieHus NPUKIaAHbIX 33]1a4, B TOM YUCJIE COLUAIbHO-
SKOHOMUYECKUX U (U3UYECKUX, Ha HAUOOJIBIIINE U HAUMCHBIIINE
3HAUYEHMUsI, HA HAXO0XKJIEHUE CKOPOCTH M YCKOPEHHUSI.
YPABHEHMUMS U HEPABEHCTBA

yMeTh:

* pemaTh paoHaIbHbIE, TTOKa3aTeIbHbIC, TIOTapU()MHUIECKHE,
TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOAIINECS K JIMHEUHBIM U
KBaJIpaTHBIM, a TAaK)K€ aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;

* MCIOJIH30BATh TPAPUUECKUI METOJ] peIIeHUs] YPAaBHEHUH U
HEpPABEHCTB;

* 1300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTHU PEICHUsS] YpaBHEHUH,
HEPABEHCTB M CUCTEM C JIByMSI HEU3BECTHBIM U;

* COCTaBJIATh U PEIIaTh YPABHEHUSI U HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIC BEJIMYUHBI B TEKCTOBBIX (B TOM YHCJIC MMPUKIIATHBIX )
3aJ]a4ax.

HCI0JIb30BATH NPUOOPETEeHHbIE 3HAHUS M YMEHUS B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HM: JIJIS
MOCTPOEHUS U UCCIICA0BAaHUA MPOCTEUIINX MAaTEMAaTUUECKUX
MOJEIICH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

YMeTb:

* pemaTh MpoCTeiiMe KOMOMHATOPHBIC 3a/1a9U METO0OM
nepedopa, a TaKKe C UCTIOIB30BAHIUEM U3BECTHBIX (HOPMYT;

* BBIYHCIISATH B IPOCTEHUIIINX CITydasX BEPOSTHOCTH COOBITUI HA
OCHOBE IT0JICUETa YMCJIa UCXOJIOB;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEIHEBHOM KU3HM: JJIA
aHaJIM3a peabHBIX YMCIIOBBIX JJAHHBIX, IPEACTABICHHBIX B BUJIC
TUarpaMm, rpauKoB;

* aHaM3a MHPOPMAIUH CTATUCTHYECKOTO XapakTepa
I'EOMETPUA

yMeTh:

* pacrmo3HaBaTh HA YEPTEkKaX U MOJEISAX IPOCTPAHCTBEHHbBIE
(hOpMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX ONMUCAHHUSIMH,
HM300paKCHHUSIMU.

- ONUCHIBATH B3aMMHOE PACIOJI0KEHHUE MPSAMBIX U INIOCKOCTEHN B
MMPOCTPAHCTBE, APIYMEHTUPOBATH CBOU CYXKJICHUS 00 3TOM
PaCIIOJIOKEHUY;

* aHAJIM3UPOBATh B MPOCTEUILIUX CIydasX B3aUMHOE
pacnooxkeHue 00bEKTOB B IPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIC MHOTOTPAaHHUKH M KPYTJIBIE TEIIA;
BBITIOJIHATH YEPTEKH 10 YCIOBUIM 33]1a4;

* CTPOUTH IPOCTEHIITNE CEUCHHSI KyOa, MPU3MBI, TUPAMUJIBL;

* peuaTh IIAaHUMETPUUECKUE U POCTEHIIINE CTEPEOMETPUUECKUE
3a/1a4d Ha HAXOXKJCHUE TEOMETPUICCKUX BEIUYHH (JJTMH, YTJIOB,
iomanen, 00beMoB);

HCIIOJIb30BaTh MPU PEUICHUH CTEPECOMETPUYECKHUX 3a7a4
IJJAaHUMETPUIECKUE (DaKThl U METOJIBI;

byHKIIID
Kontposbnas padota Ne 4

PasnoypoBHeBas
caMmocTosITeNbHas paboTa
MIPOBEPOYHOTO XapaKTepa
OOGyuaroriast
camocTosITeNbHas paboTa
Tect camonpoBepku

JudbdepenunpoBannas
caMmocTosiTenbHast pabora

Kontponsnas padora Ne 5

TectupoBanue

Pa3HoypoBHeBas
camocCTosITeNbHas paboTa
IPOBEPOYHOTO XapaKkTepa
OO6yuaromias
caMocCTOsTeNIbHAs paboTa

TecT camonpoBepku

Kontposnbnas padota Ne 6

OO6yuaromias
caMmocTosiTeNbHast paboTa
IIpoBepka mmpoekra
«Y4uMces paccykaaTh
MIPU PEUICHUH 3a1a4 110
teme «Kpyrisie Tena».
HuddepenunpoBannoe
TECTUPOBAHHE
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* [IPOBOJUTH JIOKA3aTEIbHbIE PACCYKIACHUS B XOI€ PELLIEHUS
3aja4;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM JeSITeJIbHOCTH U MOBCETHEBHOM "KU3HU:

* 17151 UCCJIEI0BAHMS (MOIEIUPOBAHMS) HECIOKHBIX
MPaKTUYECKUX CUTyaIluii Ha OCHOBE M3yUYEHHBIX (POpMYIT U
CBOWCTB QUryp;

* BBIUMCJICHUSI 00bEMOB M ILJIOIIA ICH TOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEJI IIPU PELICHUN IPAKTUYECKUX 3a1aY,
HCIIONB3YS TPH HEOOXOIUMOCTH CIIPABOYHUKH U
BBIYMCIIUTEJIbHBIC YCTPOWCTRA.

IIpoBepka

WHJUBUTyaJIbHBIX 3aJIaHUN
Kontponbnas padota Ne 7

Hrorosast KOHTpOJIbHAsS
paborta Ne 8.
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