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1. IACHOPT IPOI'PAMMBbI YYEBFHOMN JUCIUIIJIAHBI
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI
PabGouass mporpamma y4eOHOW JUCHUMIUIMHBI SIBISETCS YacThblO OCHOBHOM
oOpazoBaTenpHOM porpaMMmsl 1o cnenuanbHocTaM CIIO Texnuueckoro mpoduis.
1.2. MecTto AMCUMIUIMHBI B CTPYKType OCHOBHOII mnpodeccHOHAIBLHOM
o0pa3oBaTeJIbHOM TMpoOrpaMMbl: Tpud ocBoeHMH cnenuaiabHocTten  CIIO
TEXHUUYECKOro Mpoduiied MaTeMaTUKa H3y4yaeTcsl Kak NpOo(MIbHBIA y4eOHbBIN
MPEJIMET.
1.3. Hean u 3agaum JUCHMILUIMHBI — TPeOOBaHMSI K pe3yJbTAaTaM OCBOEHUS
AUCHUIINHBI:
B pesynbrare uzydenus yuyeOHOM TUCIUIUTMHBI MaTeMaTuka, 00ydYaroniuiics
JIOJKEH 3HATH/IIOHUMATD!
®  3HAYCHHME MATEMaTUUYECKOW HAyKW ISl PElIeHUs 3aJay, BO3HUKAIOIINX B
TEOPUHU U MPAKTUKE; MIUPOTY U B TO K€ BPEMsI OTPAHUYECHHOCTh NMPUMEHCHUS
MaTeMaTUYE€CKUX METOAOB K aHAJIM3Y U UCCJIEIOBAHUIO MPOLIECCOB U ABJICHUM
B IIPUPO/I€ U OOIIECTBE;
®  3HAYCHME MPAKTUKU U BOIMPOCOB, BO3HUKAIOIIMX B CAMON MaTeMaTHKE s
dbopMupoBaHusT U Pa3BUTUS MATEMAaTHUYECKOW HAyKH,; HCTOPUIO Pa3BUTHUS
MOHATHUS YHWCJIA, CO3JaHUsI MATEMAaTHYECKOTO aHajiu3a, BO3HUKHOBEHUS H
pa3BUTHSI TEOMETPUH;
®  YHUBEPCAJbHBIM XapakTep 3aKOHOB JIOTUKHM MAaTeMaTUYECKUX PACCYKICHUMH,
UX MPUMEHUMOCTH BO BCEX 00JIACTAX YEIIOBEUECKON JEATEIbHOCTH;
®  BEPOSITHOCTHBIA XapaKTep Pa3IMYHbIX IPOLECCOB OKPYKAIOIIETO MUPA.

AJITEBPA
yMeThb:

®  BBINOJHATH apuPMETUYECKUE NEUCTBUSI HAJ YHCIaMH, COYETas yCTHBIE U
MUCHbMEHHBIE TIPHEMbI; HAXOAWTHh NPUOIMKCHHBIC 3HAYCHUS BEIUYUH WU
MOTPEIIHOCTH BBIYUCICHUM (a0CONIIOTHAsT W OTHOCUTENIbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKECHHUS;

®  HAXOIWUTh 3HAYCHHUS KOPHS, CTEMEeHH, Jorapudma, TPUTOHOMETPHUUECKUX
BBIPOKEHUU HA OCHOBE OIPEICICHHs], HUCIOJIb3yd IpPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPENICTBA; MOJB30BATHCS MPHUOIMKEHHON OLICHKOW TpH
IIPAKTUYECKUX pacyeTax;

®  BBINOJHITH NMPEOOPa30BaHUs BBIPAKECHUHN, TMPUMEHSS (POPMYIIbI, CBS3aHHBIC
CO CBOWCTBAMH CTETICHEH, TOTapu(MOB, TPUTOHOMETPUUIECKUX (YHKITUN;
HCNOJIb30BAaTh NPHOOPETEHHbIE 3HAHUS W YMEHHS B NPAKTHYECKOH
AeSITeJIbHOCTH U NMOBCEHEBHOM KU3HU !

® I TPAKTUYECKUX pacueToB 1o QopmynaMm, BiiIo4Yas (HOPMYIIHI,
colepKalue CTEMeHU, pPaJuKaIbl, JIOTApU(PMBI W TPUTOHOMETPUUECKHE
(GYHKIIMK, WUCTONB3ysS MpPU HEOOXOAMMOCTH CIPAaBOYHBIE MaTEpHAIBl |
IIPOCTENIIINE BEIYMCIUTEIBHBIE YCTPOMCTBA.
DOyHKUNH U TPaPUKH
YMeETh!

®  BBIYHUCIATH 3HAYCHUE (PYHKIMUM MO 3aJaHHOMY 3HAYEHUIO apryMeHTa MpH
pa3IMYHBIX cioco0ax 3a/ianusi QyHKINY;



ONpEENsITh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIMI, WIUTIOCTPUPOBATH KX
Ha rpadukax;

CTpPOUTh TpaUKKM H3YyYEHHBIX (PYHKIUH, WIUIFOCTPUPOBATH MO Tpaduky
CBOICTBA AJIEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh MOHATHE (YHKUMU JJI1 ONHMCAHUS M aHaiu3a 3aBUCHUMOCTEH
BEJIMYMUH;

HCIO0JIb30BAaTh NPHOOpeTeHHble 3HAHUSI M YMEHHSI B NPAKTHYECKOH
AeATeJIbHOCTH U NMOBCEIHEBHOM KU3HU

JUIL  OMUCAaHMS C TOMOIIBIO (YHKIIMH  pa3iIMYHBIX 3aBUCUMOCTEH,
npeAcTaBieHus ux rpaduueck, THTEpPIpeTauu rpaduKkoB.

Hauayia MaTeMaTH4Y€CKOI0 aHAJIU3A

yMeETb!

HAXOJIUTh MPOU3BOJIHBIC DJIEMEHTAPHBIX ()YHKIUHT;

UCITIOJIH30BaTh MPOU3BOJAHYIO JJI U3YUYEHUSI CBOUCTB (PYHKIIMI U TTOCTPOEHUSI
rpaduKoBs;

NPUMEHSATh MPOU3BOAHYIO JJIsi TPOBEACHUS NPHUOJIMKEHHBIX BBIYUCICHUM,
pemarh 3ajJaud MPUKIAJTHOTO XapaKTepa Ha HaXOXXJICHHE HauOOJIBIIETO M
HAaWMEHBIIIETO 3HAYECHUS;

BBIYHUCIISITE B TIPOCTEUIIMX CIIy4asX IUIOMIAAd U OOBEMBI C UCIIOIb30BAHHEM
ONPEAEICHHOTO UHTETPana;

HCIOJIb30BAaTh NPUOOpPETEHHbIE 3HAHUSA M YMEHHUSI B NPAKTHYECKOMH
HAeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIS:

peuieHns NpUKIaAHBIX 3aJad, B TOM YHCIE COUUAIBbHO-3KOHOMHYECKHUX U
¢usznuecknx, Ha HauOOJbIIMNE W HAUMEHBIINE 3HAUYEHHUSA, Ha HaXOXKICHUE
CKOPOCTH M YCKOPEHUS

YpaBHeHUs 1 HEPABEHCTBA

yMeThb:

penaTh parMoHalbHbIE, TTOKa3aTeIbHbIE, TOTapuhMUIECKHE,
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOJSIINECS K JIMHEHHBIM U KBaJAPATHBIM,
a TAaK)K€ aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

UCIIOJIb30BaTh rpad)UuECKUil METO PEIICHUS YPaBHEHUN U HEPABEHCTB;
M300pakaTh Ha KOOPJAMHATHON TUIOCKOCTH PEIlIeHUs YpaBHEHUI, HEPABEHCTB
Y CHCTEM C JIByMSI HEU3BECTHBIMH;

COCTaBJISITh U PELIaTh YPABHEHHS U HEPABEHCTBA, CBSI3bIBAIOIINE
HEU3BECTHbBIC BEJIMUYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIA/IHBIX) 3a]]a4aX.
HCNOJb30BATh NPUOOpPETEHHbIE 3HAHUS W YMEHHS B NPAKTHYeCKOH
AeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU:

JUISL IOCTPOEHHMS U UCCIIEAOBAHUS TPOCTEUIINX MATEMATHYECKUX MOAEIEH.
KOMBHUHATOPUKA, CTATUCTUKA n TEOPUSA
BEPOSITHOCTEN
yMeThb:
pemaTh npocTteiinre KoMOMHATOPHbBIE 3a/1aud METOAOM Mepedopa, a TakxKe ¢
UCIIOJIb30BAHUEM U3BECTHBIX (OPMYIL;

BBIYUCIISITh B MPOCTEHIIMX CIy4asX BEPOATHOCTU COOBITUHA HA OCHOBE
MOJICYETA YHCIIA UCXOI0B;



HCIOJb30BAaTh TNPUOOPETEeHHbIe 3HAHUS W YMEHHS B TPAKTHYECKOMH
AeATeJIbHOCTH Y MOBCETHEBHOM KU3HU

e I aHauu3a peajbHBIX YHCJIOBBIX JIaHHBIX, TIPEJCTABICHHBIX B BHJC
auarpaMm, rpa@ukos;

e  aHanmM3a MH(POPMAIMK CTATHCTUYECKOTO XapakTepa.
IF'EOMETPUA
yMeTh:

®  pacro3HaBaTh Ha 4YepTeX)axX W MOJEIAX MPOCTPAHCTBEHHBIC (HOPMBIL;
COOTHOCHTH TPEXMEPHBIE 00BEKTHI C UX OMUCAHUSIMH, H300PaKCHHUSIMU;

®  OIMCHIBATH B3AUMHOE PACITOJIOKEHUE TIPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE,
apeyMeHmuposams C80U CYHCOeHUs 00 IMOM PACHONONCEHUU,

®  AHAIM3MPOBATH B MPOCTEHUIIUX CIydyasX B3aUMHOE PACIIONIOKEHHE 0OBEKTOB B
IPOCTPAHCTBE;

e  m300pakaTh OCHOBHBIC MHOTOTPAHHHUKHA U KpPYIJIBIE TeEJa; BBHITOJIHATH
YEepTEXKHU IO YCIOBUSAM 3a]1ad;

®  cmpoumb npocmetiuiue cedeHus Kyoa, npusmsl, NUpamuobl,

e  pemaTth IUIAHUMETPHYECKHE W MPOCTEHINHNE CTePeOMETPUUYECKUE 3aJadyd Ha
HaXO0XJIEHUE Te€OMETPUICCKHUX BEIMYUH (JJTHH, YTIIOB, TUIOMIAIel, 00BEMOB);

®  UCIONB30BaTh MPH PEIICHUH CTEPEOMETPUUCCKHUX 3a/1au IJIaHUMETPUICCKHE
(baKThl ¥ METO/IBI;

®  TPOBOJAMTH JOKa3aTEIbHBIC PACCYXICHUS B XOJI€ PEIICHHS 3a/1a4;
HCNOJIb30BATH NPUOOPETEeHHbIe 3HAHMS W YMEHHMS B NPAKTHYECKOMH
NAeATeJIbHOCTH U MOBCEIHEBHOM KU3HU

® IS WCCJIEAOBaHMS (MOJEIMPOBAHUSA) HECIOXKHBIX MPAKTHUYECKUX CHUTYaIlUU
Ha OCHOBE M3Y4YEHHBIX (HOPMYJ U CBOMCTB (UTYp;

®  BBIYUCIICHUS OOBEMOB M IUIOLIAZCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEl
OpU pEeHIeHUH TMPAKTHUYECKUX 3a/ad, HCHOJIb3ysl TpPH HEOOXOIUMOCTH
CIIPABOYHUKH U BBIYUCIUTENbHBIE YCTPOMCTBRA.

1.4. PexoMenayemoe KOJMYECTBO 4YacOB Ha OCBOEHHE MPOrpPamMMblI

AUCHUTITHHBI:

MaKCUMaJIbHON y4eOHOM Harpy3ku oOydaromerocs 435 4acoB, B TOM YHCIIC:

00s13aTeNTbHON ayIUTOPHON yueOHOUM Harpy3ku oOydaromierocs 290 yacos,

CaMOCTOATEIHHOM paboThl oOyyvaromerocs: 145 yacos.

2. CTPYKTYPA U COJIEP KAHUE YYEBHOHN JUCHUIIJIUHBI
2.1. O0beM yueOHOI TUCHUIIMHBI M BU/IbI Y4e0HOH padoThl

Buj yyeOHoi padoThI Qbvem uacos
MaxkcumasibHas ydyeOHasi HATpy3Ka 435
Oo0s13aTes1bHAA ayAUTOPHAA y4eOHASI HATPY3Ka 290
CamocTosiTeqibHas padoTa o0yuarinerocs (Bcero) 145
caMoCTOsITeIbHAs paboTa HaJl TOMAITHUM 3aJJaHHUEM 60
caMocTosiTelbHas paboTa HaJ| pacyeTHO-rpadrueckoit padboroi 45
IIpomedsxcymounas ammecmayusi 8 popme 5K3amMeHa




2.2. PaGoumnii TeMaTH4YeCKHU IJIaH U coaepxkanue yueOnoii rucuumiaunbi: OAI1.01 MATEMATUKA

HaumenoBanue Conep:xanue y4eO0HOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUe PadoThI, caMoCcTOsITeIbHAA padoTa O0BeM uacos Yposenns
Pa3aeioB U TeM 00yJarommxcst OCBOEHHUSI
1 2 3 4
Paznen 1. Pazeumue nonsmusn o uucie 17
Tema 1.1. Ilenble U panoHATBHBIE YHCJIA 8 2
[NoHsiTHE O WENBIX U pallMOHANBHBIX Ynciax. JIeHCTBUS ¢ IeIbIMH YnciaMi. [IeWcTBUS ¢ pallioHANEHBIME YHCIIAMH. 1
Tect Nel
MaremaTudeckmii AukTanT Nel 5
Ilpakmuueckoe 3anamue
CamocrositenbHas padora Ne 1 3
CamocrosiTeibHasi padora Ne2 2
CamocTosiTesibHasi padoTa 00y4aIOIMXCSl: BHIIIOJHEHHE JIOMAIIIHETO 3a/1aHHs 2
Tema 1. 2. JlelicTBUTEIbHBIE YHCIA 6 2
[ToHsiTHE O NEUCTBUTENBHBIX YUCHaX. [eCTBUS C IEUCTBUTEIbHBIMU YUCIaMU 1
IIpakmuyeckoe 3anamue 1
IlpakTuyeckoe 3ansaTue Nel 2
IIpakTuyeckoe 3ansiTue No2 2
CamocTosiTesqibHAs padoTa 00Y4YaIOLIMXCSl: BBITIOJIHEHUE JOMAIIIHETO 33 JaHHS 2
Tema 1. 3. I puodnKeHHbIe BHIYUCIEHHSI 3 2
[NousiTre 1 NPUOJIMIKEHHBIX BhIYUCICHUSX. [IprMeHeHre pUOINKEHHBIX BHIUUCICHUI B MaTeMaTuKe, (PU3UKE U IPYrux
JUCLUTUINHAX. i
[IpumeHenne npuOIMKEHHBIX BBIYUCICHUH B MaTeMaTHKeE, (DU3UKeE. 2
Ipaxmuueckoe 3anamue
KonTpoabHasi padora Nel 1
Paznea 2. KopHu, crenenu, Jorapudmol 38
Tema 2.1. KopHu u cTenenu 7 2
[TonsiTHe KOpHA N-0if cTeneHu U3 uncia. CoiicTBa kopHed. [loHsTHE CTEneHH. 1
Ipaxmuueckoe 3anamue 1
Tect Ne2 1
CamocTosiTenbHas padora Ne3 4
IMpakTHyeckoe 3ansiTue Ne3
CamocTosiTeIbHAs Pad0Ta 00Y4YAIOLIMXCS : BEITIONIHEHIE JOMAIITHETO 33 TaHHS 3
Tema 2.2. Kopuu HATypaJbHOl cTeneHu U3 Yuciia. 5 2
[oHsTHE KOPHS HATYpPAIBHOU cTeTeHu u3 unciia. CBOHCTBAa KOPHEH ¢ HATypallbHOU cTereHH. [IefiCTBUS ¢ KOpHIMH 1
HATYpaJIbHOH CTEIeHH. >
Ipaxmuueckoe 3anamue
IIpakTuuyeckoe 3ausitue Ned 2
Tema 2.3. CreneHu ¢ panMoOHAJbHBIMH U JIeHiCTBHTEIbHBIMHU NOKA3aTEJISIMHM NOKAa3aTeJIeM 10 2




CBolicTBa CTEIICHEH C pallMOHAJIbHBIMU U HeﬁCTBHTCHLHLIMH IIOKa3aTCIIIMH I1I0Ka3aTCIICM. I[ef[CTBHH CO CTCIICHSMU C

palOHAJILHBIMHU M JISHCTBUTEIHHBIMH ITOKA3aTEISIMH TIOKA3aTeNIEM. !
[paxkTuyeckoe 3ansiTue Ne5
IpakTuyeckoe 3ansaTue Ne6 9
KonTtposnbHo n3mepureabuble MaTepuaibl o teme «KopHu u crenenn»
Tema 2.4. IlokazaTenbHas pyHknus. Jorapupmudeckas GpyHKIHsA. 16
[onsitue norapudma, onpenenerue. CoiicTa gorapupmos. 1
I[IpakTnueckoe 3ansitue Ne7/
paxTuueckoe 3ansiTue Ne8
paxkTuyeckoe 3ansitue Ne9
IIpakTuyeckoe 3ansiTue NelQ
CamocrosiTenbHast padora Ned
KonTtposbHo n3mepuTeabHble MaTepHaIbl 0 TeMe «IlokazaTenbHas QyHKIMD 14
Teer Ne3
IIpakTHyeckoe 3ansaTue Nell
IIpakTHyeckoe 3ansTue Nel?2
KoHTposibHO H3MepHuTeNbHbIE MaTePHAIBI 0 TeMe «KOHTPOIBHO U3MEPHUTENBLHBIE MaTEPUAIIbI TIO TEME
«Jlorapudpmuyeckast QyHKIHD
KonTposbhas padora Ne2 «Kopuu, creneHu, Jorapudmbi» 1
Paznea 3. OCHOBBI TPUTOHOM ETPHH 30
Tema 3.1 Panuannasi Mmepa yria. BpamartenbHoe ABHIKEHHe. 6
I'panycHas u paguanHas mepa yria. @opmynsl iepexosia 13 rpaJyCcHoOM B paliaHHyio Mepy u oOpatHo. [ToHsTne 1
BPAIIATEILHOTO IBUKEHMUSI. 1
Ilpakmuueckoe 3anamue
MaTtemaTH4ecKHil TUKTAHT N2 2
Tema 3.2 CuHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCJIa 2
OmnpeneneHue cuHyca, KOCUHYCa, TAHI€HCA U KOTaHreHca yucia. ['eoMeTpuiecKui CMbICI. 1
['eoMeTprUecKUil CMBICI TPUTOHOMETPUIECCKUX (YHKIIHH. 1
Tema 3.3 OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA, (POPMY.JIbI NPHBEICHUS 1
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. Y IPOIICHNE BHIPAXKEHHI C UCITOIb30BAaHUEM OCHOBHBIX
TPUTOHOMETPUYECKUX TOXIeCTB. DopMyisl puBeneHus. [Ipumenene GopMys MpUBENSHHS TS YIPOILCHUS 1
BBIPa)KEHUH U I0KAa3aTENbCTB TOKIECTB.
[Tpumenerne GopMy IpUBEACHUS VISl YIPOLISHHUSI BEIPAKEHUH 1 I0KA3aTEIIbCTB TOKAECTB. -
Tema 3.4 Tpuronomerpuyeckue (hopMyJibl, IpeodpazoBaHue NPOCTEHIIIMX TPHTOHOMETPHYeCKHX BbIPAKeHHIt 5
OcHOBHBIE TpUTOHOMeTpHYecKue GopMybsl. [[ppuMeneHre TpUroHOMETPpUIECKUX POpMYI AT Mpeodpa3oBaHUs 1
TPUTOHOMETPUYECKHX BBIPAKECHHH.
[IprmMeHeHne TpUTrOHOMETPUYECKHX (POpMYIT ISl MPe0oOpa30BaHMs TPUTOHOMETPHUECKHX BBIPAKCHUI. -
[pakTHyeckoe 3aHsATHe 2
CamocrosiTesibHasi pagora NeS 2
CamocTosiTesibHast padoTa 00y4alOIMXCsl: BEIITOTHEHNE IOMAIITHETO 3a/1aHHs 3




Tema 3.5

IIpocreiinme TPUroHOMETPUYECKHE YPABHEHUS

Pemenne nmpocTeinmx TpUroHOMETPUYECKUX ypaBHEHUH. [IprMeHeHre TpUroHoMeTpriecknX ypaBHeHHH B (pusnke,
JIEKTPOTEXHUKE.

Pemenue npocTedx TpPUroHOMETPUYECKUX ypaBHEHUI.
Ilpakmuueckoe 3ansmue

N

CamocTositenbHas padora Ne6

CamocTosiTe/ibHAs pa00oTa 00yYAONMXCH: BHITOJIHEHNE JOMAIITHET0 3aaHUs

Tema 3.6

IIpocTeiinme TPUroHOMeTPHYECKHE HEPABEHCTBA

Pemenne npocTednx TPUrOHOMETPUUECKUX HepaBeHCTB. HepaBeHCTBa ¢ mapamMeTpoM.

RWININ

Pemenne HpOCTeﬁmHX TPUTOHOMETPHUYCCKUX HCPABCHCTB. HepaBEHCTBa C MapaMeTpoM.
HpaKmulteCKoe 3aHsamue

CamocTosiTe/ibHAs pa00oTa 00yYAaONMXCH: BHITIOJIHEHNE JOMAIITHEr0 3aaHus

Tema 3.7

APKCHHYC, APKKOCHHYC, APKTAHI€HC YHCIA

[TonsATue apKcUHYyC, apKKOCHUHYC, apKTaHreHC yucia. CBoNCTBa apKCHHYCa, apKKOCHHYCA, apKTAHI'€HCa YUCTIa.
IIpaxmuueckoe 3anamue

KOHTpOJ'lI)HO HU3MEPUTECJIBbHBIC MATCPHAJIBI IO TEME ((TpI/IFOHOMCTpI/IS{))

CamocTosiTesqibHAs padoTa 00Y4YaIOLIMXCSl: BBITIOJIHEHHUE JOMAIIIHEr0 3aIaHHs

KonTtposbHas padota Ne3 «OCHOBBI TPUTOHOMETPHID)

RPIW|BIN FR|0OININ

Paznen 4.

DyHKINH, UX CBOHCTBA U rpadukn

w
~

Tema 4.1

DyHKUMA.

(¢, ]

3aJaHHBIX Pa3JINIHBIMHA CIT0OCOOAMH.

[ousiTue pynkunu. O0NACTh ONpEICIEHUS U MHOXKECTBO 3HAYCHUIA, TpaduKk PyHKLNK, HOCTpOeHUE rpadrKoB GyHKLIUH,

[EEN

[MocTpoenue rpadukoB GHyHKIMH, 3aIlaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
Ipaxmuyeckoe sansmue

CamocTrosiTesibHas padora Ne7

CamocrosiTeIbHAS pa60Ta oﬁyqamumxcsl: BBITIIOJTHCHHUEC JOMAIITHETO 3aaHusI, BBIITIOJTHCHHUC pacquHo—rpa(queCKoro 3aJaHus

Tema 4.2

CaoiicTBa pyHKIMHU

CaoiicTBa ()yHKIMH: MOHOTOHHOCTb, YETHOCTD, HEUETHOCTh, OTPaHNYCHHOCTh, IEPUOANIHOCTE. [IpomexyTkn
BO3pacTaHus, yObIBaHHs, HANOOJIbIIEE 1 HANMEHbIIEE 3HAUCHHS, TOUKH SKCTPEMYMa.

= O[NNI

HUccnenoBanue GyHKINH, HAXOXKICHUE IIPOMEKYTKOB YOBIBaHMS, BO3PACTAHHS, TOUYEK IKCTPEMYMa.
Ipakmuueckoe 3anamue

CamocTosiTeJibHasi pa6oTa Ne§

CamocTosiTeJbHAs1 padoTa 00y4aOLMXCsl BEIIOIHEHHE JOMAIIHETO 3aJaHUsL, BBIIONTHEHHE PacyeTHO-TPaHUECKOro 3aIaHus

Tema 4.3

O6partHble pyHKIHM.

[onsiTie 06 o6paTHO# GpyHKIIMH. OOIACTh ONpeneneHns U 00IacTh 3HaUeHN o0paTHON GyHKIuH. [ paduk oOpaTHOIM
GhyHKINH.

[ocTpoerne rpadmKoB 00paTHBIX (DYHKITHH.

CamocTosiTenbHas padora Ne9

CamocrosiTeibHAS paGOTa oﬁyqaloumxcn BBITIOJJHCHUEC JOMAIIHETO 3aJaHMs, BBIIIOJTHCHUC paC‘IGTHO-I‘pa(bI/I‘ICCKOFO 3aJaHusA

Tema 4.4

| Apudmernyeckue onepanuu Hax QyHKIUSIMH.
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Apudmernueckre onepanuu Hax QyHKnusiMu. CinoxkHas GyHKIHS (KOMITO3HIIHS)

BeimonaeHne apudMeTHyeckux ornepanuii Hax GyHKIUIMHE.
Ilpakmuueckoe 3ansmue

CamocrosiTenbHas padora Nel(

CamocTosiTeTbHAsE pad0Ta 00y4YAIOIIUXCS BHITIOJTHEHHE JOMAITHET0 3a/IaHuUs, BEITIOIHCHAE PACYeTHO-TPahHUECKOT0 3aJaHus

Tema 4.5

CreneHHsble, NOKa3aTeabHbIE, JOrapupMuUuecKue H TPUHTOHOMeTPHYecKHe (PYHKINU

CBoliCTBa CTENEHHBIX, I0KAa3aTENbHBIX, JJOrapu()MHUUECKUX U TPUTOHOMETpHUYeckuX (GyHKIMH. ['paduku creneHHbIX,
TI0Ka3aTeJIbHBIX, JOrapu(pMHIECKUX 1 TPUTOHOMETPHUYECKHX (DYHKIHH.

CoiicTBa M rpadMiKi CTETIEHHBIX, TOKa3aTEIbHBIX, JTOrapU(PMUIECKUX U TPUTOHOMETPHIECKUX (YHKIIUH.
Ilpaxmuueckoe 3ansamue

CamocTrosiTesibHas padoTa 3ausitus Ne 11

CamMocTosiTeTbHAsE pad0Ta 00yYAIOIIUXCS BHITIOTHEHUE TOMAITHET0 3a/IaHUs, BBITIOIHCHAE PACYETHO-TPa(hHUECKOT0 3aJaHHs

Tema 4.6

OO0paTHble TPUrOHOMeTpUYecKHe GyHKIMH

[Tonstue 06 0OpaTHBIX TpUrOHOMETpHYECKUX (YHKIMAX. VIX ocHOBHBIE cBoiicTBa. ['padmku oOpaTHBIX
TPUTOHOMETPUUECKHUX (DYHKIIMIL.

CoiicTBa ¥ rpadMKu 00paTHBIX TPUTOHOMETPHUYECKUX ()YHKIIHH.

CamocTosiTeibHasi padora Nel2

CamocTosiTesibHasi padoTa 00y4alOMMXCsl BBINOJHEHHE JIOMAIIHETO 331aHs, BHITIOTHEHHE PaCUeTHO-TpaQMIecKoro 3a1aHus

Tema 4.7

IIpeoGpa3oBanusi rpad)MKoB.

[NapannenbHblid IepeHOC, CAMMETpPHUS OTHOCUTENIBHO OCEH KOOPIMHAT M OTHOCUTENILHO Havyaaa KOOPAUHAT, pacTsHKEHHE U
CKaTHe BJIOJNb Oceil KOOpAUHAT.

BeinosnHenue yeprexeit rpadukoB QyHKIMI U pa3nuyHbIX peoOpa3oBaHuii rpauKoB.

BeinonHenue yeprexeil rpadukoB QyHKIMI U pa3nuyHbIX Ipeodpa3oBaHuii rpavKoB.

CamocTosiTeJibHAs1 padoTa 00y4YalOUMXcsl BEIIOIHEHHE JOMAIIHETO 3aJaHNs, BBIIOIHEHHE pacyeTHO-TpaMUEeCKOro 33 1aHus

Koutponbnas padora Ned « DyHKIMHU, UX CBOIMCTBA U rpaduKm»

RlwRk P (DNR P (DN N R P oW R

Paznen 5.

Havyana MaTeMaTH4eCKOro aHaJu3a

al
©

Tema 5.1

IlocnenoBaTeILHOCTH.

I

[ousTue nmocnenoBatensHocTH. COCOOBI 33JaHUS M CBOMCTBA YKMCIIOBBIX TOcie0BaTenbHocTed. [loHsiTHH O Tipezene
rmocJeI0BaTenbHOCTH. [Ipenen MOHOTOHHOM orpaHndeHHON mocienoBatebHocTH. CyMMHIpOBaHUE
mocyenoBarenbHocTell. beckoHeuHo yOBIBatOIasi reoMeTpryecKas porpeccusi.

Haxoxnenne npenensa MOHOTOHHOH OrpaHHYEHHOH mocienoBaTebHocTH. CyMMHUpPOBAaHUE TOCIEI0BATEILHOCTEMH.
BeckoreuHo yObIBatoIIasi reoMeTpudecKast IPOrpeccusl.

CamocTtosiTesibHas padora Nel3

CamocrosiTeIbHAS pa60Ta 06yqam1uuxca BBIIIOJJHCHHUE JOMAIIHCTO 3aJaHUA

Tema 5.2

IIpousBoaHas.

[oHsiTHE O TPOM3BONHON (DYHKIINH, €€ TEOMETPHIESCKINA N (PI3UUECKUI CMBICH. Y paBHEHHE KacaTelbHOH K rpaduky
¢ynkmn. [Ipon3BoHbBIE CyMMBI, pa3HOCTH, IPON3BEAEHHS, YacTHOT0. [Ipon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX
¢yakumit. [IpuMeHeHre Tpor3BOJHOMN K HCCIIEOBAHUIO TPaQHUKOB (YHKIHUK U TOCTpoeHHIo rpadukoB. [IponsBonHbe
00paTHOHN (PYHKITUU U KOMITO3UINH () YHKIINH

Ipaxkmuueckoe 3anamue

IpakTuuyeckue 3anaTus Ne 13
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KOHTpOJIbHO HU3MEPHUTEC/IBHBIC MATCPHAJIBI 11O TEME ((HpOI/ISBOZ[HaSI»

KonTpoasnas padora NeS «IIpousBonHasn

CamocronTeIbHAS paﬁoTa 06yanOHII/IXC$I BBITIOJIHCHUC JOMAIIHEI'O 3a/JlaHUA

Tema 5.3

Bropas npousBonHas.

Bropas npou3BojIHas, ee reOMEeTPUYECKHiA U (pu3ndeckuii cMbIc. [IpuMeHeHHe POU3BOIHON K UCCIIEA0BAHUIO TPahUKOB
GbyHKIMIA 1 IOCTpOeHHIO rpadukoB. HaxoxkaeHne cKOpOCTH sl poliecca, 3aJaHHOr0 GopMYyIIoi i rpaduKoM.

NN

[IpuMeHeHNE IPOU3BOIHOM K HCCIICIOBAHUIO TPa(UKOB (QYHKITHIA U TIOCTPOCHUIO TpadukoB. HaxoxkieHHe CKOPOCTH IS
mporiecca, 3aJaHHOTO (POPMYIIOH U TPaPUKOM.
Ipaxkmuueckoe 3ansmue

CamocTosiTesibHasi padoTa Ne 14

CamMocTosiTeTbHAsE pad0Ta 00yYAIOIIUXCS BHITIOTHEHUE TOMAITHET0 3a/IaHUs, BBITIOIHCHAE PACYETHO-TPa(hHUECKOT0 3aJaHHs

Wi

Tema 5.4

IlepBooOpa3Hasi U MHTerpaJ.

IMonsiTie nepBoOOpa3HOi U HHTErpaa (OIPEASICHHOrO U HeonpeaeneHHoro). Tabnuia neppoodpasHbix. [IpumMeHeHne
OnpeeJICHHOTO HHTETrPpajia s HaX0XICHHs TUTONIAIM KPUBOMHHEHHOM Tpanenuu. ®opmyna HeroTona — JleliOHuia.
[Tpumepsl MpUMeHeH s HHTerpasia B pU3KKe U TEOMETPHUH.

[Ipaxmuueckoe 3anamue

FNQYEN

IIpakTuyeckoe 3ansiTue Nel4

KOHTpOJ'leO HU3MEPUTECJIBbHBIC MATCPHAJIBI 110 TEME <<HepBoo6pa3Haﬂ W UHTCTpAI»

KonTpoubHas padora Ne6 «IlepBooOpasHasi 1 MHTErpaJL.»

CamocrosiTeJibHAS pa60Ta oﬁyqamumxca: BBITTOJITHCHUC TOMAIIHETO 3aJaHMsl, BHIIIOJTHCHUC pacquHo—rpa(queCKoro 3aJaHus

Tema 5.5

ypaBHeHHfl H HEPaBCHCTBA.

OIWININ|&

PaBHOCHIBHOCTD YpaBHEHMH, HEPABEHCTB, CUCTEM. PannoHanbpHble, UppallMOHAIbHbIC, TIOKAa3aTelIbHbIE U
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U cucTeMbl. OCHOBHbIE IPUEMBI UX PEICHUs (Pa30KeHUE HA MHOXKUTEIH, BBEACHUE
HOBBIX HEM3BECTHBIX, HOJICTAaHOBKA, Ipadiueckuii MeTox).

IIpakTuuyeckoe 3ansitue Ne 15
IIpakTuyeckoe 3anaTue Nel6
IMpakTHyeckoe 3ansiTue Ne 17

I

CamocTosiTesibHas padota NelS

CamocrosiTeIbHAS pa60Ta oﬁyqamumxcn: BBIINIOJTHCHUC JOMAIIHETO 3aJaHUs

Tema 5.6

Pa].[l/IOHaJ'leble, HPpPaAIMOHAJBbHBIC, ITIOKA3ATCJABHbLIC U MPUZOHOMEMPUUECKUEe HepaseHcmed.

ParonaneHble, HppalOHANBHBIE, TOKA3aTENbHbIE U mpucoHomempuyeckue nepasencmed. OCHOBHBIE IPUEMBI UX
pELICHHSL.

[Ipuemsl pereHs HEpaBEHCTB PA3IMYHOrO THIIA.
Ipakmuueckoe 3anamue

CamocTosiTenbHas padora Nel6

CamocTosiTeTbHAs Pad0Ta 00Y4YAIOLIMXCS . BEITIONHEHNE IOMAITHETO 3aJaHUs

Tema 5.7

PenieHue ypaBHeHHUIi 1 HePaBeHCTB Pa3JIMYHBIMU MeTOIAMHU

AN PP P (NIDNININ

Hcnonp3oBaHue CBOMCTB U rpapkoB (QYHKITHIA TIPH PEIICHUN YpaBHEHUH W HEPABEHCTB. MeTo HHTEPBAaJIOB.
N3obpakeHre Ha KOOPAMHATHOHN IIIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI W HEPABEHCTB C ABYMsI TIEPEMEHHBIMH U UX
CHCTEM.

Hcnonp3oBanue cBoMcTB 1 rpadukoB (yHKIMH NPH PEIICHUH YPaBHEHUH M HEpaBEHCTB. MeTos HHTEPBAJIOB.
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| CamocTositenbHast padora Nel7

CamocronTeIbHAS paGOTa oﬁyqamumxcﬂ: BBITIOJJHCHHUC JJOMAIIIHET'O 3a/IaHK, BBIIIOJTHCHUC paC‘ICTHO'Fpa(I)I/IquKOFO 3alaHuA

Tema 5.8

MeToapl MATEMATHYECKOI0 AHAJIH3A

HpI/IMeHeHI/Ie MAaTEMATHYCCKUX METOJ0B JId PECHICHUA COACPIKATCIIBHBIX 3a4a4 U3 Pa3JINYHbIX obmacreit HayK1 U
ITPAKTUKH. I/IHTepnpeTauI/m PE3YJIbTaTa, YUCT pCaJIbHBIX Ol"paHI/I‘IeHI/Iﬁ

= BININ

HpI/IMeHeHI/Ie MAaTEMATHYCCKUX METOA0B JId PECHICHUA COACPIKATCIIBHBIX 3a4a4 U3 PA3JIMYHBIX obnacreit HayK1 U
ITPAKTUKH.

[y

CamocrosiTennbHas padora Nel8

CamocTosiTeTbHAsE pad0Ta 00yYAIOIIUXCS BHITIOJTHEHHUE JOMAITHETO 3a/IaHUs, BBITIOIHCHAE PACYETHO-TPahHUECKOTr0 3aJaHUs

Pazne 6.

Kom0nHnaTopuka, CTaTHCTHKA, TEOPHUS BEPOSITHOCTE

Tema 6.1

JJieMeHThl KOMONHATOPUKH

OCHOBHBIC TMOHATHS KOMOWHATOPUKH. 3aJayd Ha TOACYET YMCIa pa3MEIICHUM, MEepPeCTAaHOBOK, codeTaHwid. PericHue
3a/1a4 Ha mepebop BapuantoB. @opmyna 6uHoma Herorona. CBoiicTBa OMHOMUHATBHBIX K03 duitmentos. TpeyroabHUK
ITackans

Penienue 3ana4 Ha nepebop BapuantoB. @opmyna ounoma Hetotona. CBolicTBa OMHOMUHAIIBHBIX KO3 QUIIMEHTOB.

Penienue 3ana4 Ha nepebop BapuantoB. @opmyna ounoma Hetotona. CBolicTBa OMHOMUHAIIBHBIX KO3 QUIIEHTOB.

KoutposnHas pagora Ne7 «DaeMeHThl KOMOHHATOPHKH

CamocTosiTeqibHAs padoTa 00Y4alOLIMXCSl: BBIOJIIHEHHE IOMAITHET0 3aJaHus

Tema 6.2

DJieMEHThI TEOPUH BEPOSITHOCTEM.

FNQ IV T P

CoObITHE, BEPOATHOCTD COOBITHS, CIOKEHNE U YMHOKEHHE BeposiTHOCTEH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHI.
JuckpeTHas cnydaiiHas BEJIMUMHA, 3aKOH €€ pacipeesneHus. UncaoBble XapakTepUCTUKU AUCKPETHOM cilydyaiiHOM
BenuuHbL. [loHATHE 0 3aKOHE OOIBLINX YHCEI

[EEN

3aKoH pacnpe/iesieHus TUCKPETHOU Cay4aliHON BeNMYKHbBI. 3aKOH OOJIBIINX YUCEIL.

3aKoH pacnpeliesieHus TUCKPETHOU Cay4aliHOM BEeNMYKMHbBI. 3aKOH OOJIBILINX YUCEIL.

KonTpoabHas padora Ne§ «DneMeHTH TEOpHUH BEpOSITHOCTEI»

CamocrosiTeTbHAS pa60Ta oﬁyqamumxcn: BBIITIOJTHCHUC TOMAIIHETO 3aJaHUs

Tema 6.3

J1eMeHThl MATEMATHYECKOH CTATHCTHKH.

Nw|R(R|-

IpencraBnenue naHHBIX (TaOIULBI, JUATPAMMBI, rpaduKH), TeHepalIbHAs COBOKYITHOCTh, BEIOOPKA, CpeaHee
apudmernyeckoe, Meauana. [lonarue o 3agagax MaTeMaTHYECKO CTATUCTUKY. PeleHne nmpakTHIECKuX 3a1a4 ¢
TIPIMEHEHNEM BEPOSTHOCTHBIX METO/IOB.

[N

Pemrenue TIPAKTUICCKUX 3aJa4 C MPUMEHECHUEM BEPOATHOCTHBIX METOIOB.

Pemrenue TIPAKTUICCKUX 3aJa4 C IPUMEHECHUEM BEPOATHOCTHBIX METOIOB.

KonTpoabHas padora Ne9 «Pemenne npakTniecKux 3a1a4 ¢ IPIMEHEHHEM BEPOSITHOCTHBIX METOJIOBY

CamocrosiTeIbHAS pa60Ta 06yqalo1uuxca: BBIITIOJJHCHHUC JOMAITHETO 3aJaHMs

[

I'eomeTpus

Paznen 7

IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE.

Tema 7.1

B3anmHoe pacnosokeHHe NPSIMBIX U IVIOCKOCTEi B MPOCTPAHCTBE.

B3auMHoe pacnionoxeHue IByX NpsIMbIX B TpocTpaHcTBe. [lapamienbHOCTh npsAMOil U mnockocTy. [lapamiensHOCTh
mockocTel. IlepneHIuKyIsIpHOCTh NPSAMOM U MIOCKOCTH. [lepneHIuKymsip u HakJIOHHas. YTOJI MEeXAY NPSAMON U
IJIOCKOCTBIO. JIByrpaHHbI yroa. Yroa Mexay INOCKOCTsIMU. [lepneHauKyIIpHOCTh JBYX MIIOCKOCTEN

Bzaumnoe PACIOJOXKCHHUE MPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.
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CamocrositennbHas padora Ne 19

KonTtpoasnas padora Nel0 «B3aumHoe pacnonoykeHue NpsIMBIX U IJIOCKOCTEH B IPOCTPAHCTBEY

CamocronTeIbHAS paGOTa oﬁyqalomnxcn: BBITIOJIHCHUC JOMAIIIHET'O 3a/IaHUA

Tema 7.2

I'eomeTpHuecKkne MPeodpPa30BaAHNS MPOCTPAHCTBA

I'eomeTpuueckue npeodpa3oBaHusl IPOCTPAHCTBA: MapajUIeIbHbINA IEPEHOC, CUMMETPHUSI OTHOCUTENIBHO INIOCKOCTH.
[MapamiensHoe nmpoekTupoBanue. [iowads opmozonanvrou npoexyuu. V300pakeHne NpocTpaHCTBEHHBIX (GUTyp

[MapamrensHoe npoekTupoBanue. [lnowads opmoconanvhou npoexyuu. M300pakeHue mpocTpaHCTBEHHBIX QUTYD.

CamocrosiTennbHas padora Ne2(

CamocTosiTesibHAast paG0oTa 00y4YalOUIMXCSI: BBINOJHEHNE JOMAIIIHETO 33 JaHUs

WIN|F| P | DWFIN

Pazgen 8

MHOrorpaHHUKH

N
[

Tema 8.1

MHororpaHHuK. BeInyKkJiblii MHOTOTpaHHHUK.

Bepmunsl, pedpa, rpaHd MHOTOTpaHHUKA. Pa3BepTka. MHOTOrpaHHbIC YIJIbI, TpagycHas Mepa. [IoHATHE 0 BBITYKIIBIX
MHOrorpaHHukax. Teopema Diepa

Pa3BepTku MHOrorpaHHukoB. Teopema Ditnepa.

CamocTosiTesqibHasg padora Ne2l

CamocTosiTeqibHAs padoTa 00Y4aIOLIMXCSl: BBINOJIHEHHE IOMAITHET0 3aJaHus

Tema 8.2

IIpusma. lapannenenunen. Kyo6.

[Ipusma. Ilpsimas u naxnonnasa npusma. llpaBunsHas npusma. [lapamnenenunesn. M3mepenus napannenenunena. Teopema
0 auaroHan napasuenenunena. Kyo.

Pemenue 3ana4: npusMa, napajuieJgenunes, Kyo.

CamocTrosiTesibHasi padora Ne22

Kontposnbnas padora Nell «[lpusma. [lapamnenenunen. Kyo.»

CamocrosiTeJibHAS pa60Ta Oﬁy‘lalOHll/lXCfl: BBITTOJIHCHHUC JOMAIIHETO 3aJaHUA

Tema 8.3

IIupamuga

[Mupamuna. [paBuibHas nupamuza. [loustue anopemsl. [Tnomanabs 60KOBOI 1 MONIHON TTOBEPXHOCTH MTHUPAMUIBL.
Ycedyennas nupamuaa. [1omans OOKOBOI U MOJHOM MOBEPXHOCTH. YCeUeHHOW mupaMuibl Terpasap

P | RWRFRINDN| P | OWN|FP (o

[Tnomaas 6OKOBO# M MOMHOM MOBEPXHOCTH MUpamupl. [Tnomaas 60KOBOW 1 MOIHOW MOBEPXHOCTH. YCEUCHHON
TTUpaMUIbL.

[N

[Tnomans 60KOBOM M MOMTHOW OBEPXHOCTH MupaMubl. [lmomans OOKOBOW U MOTHOW MOBEPXHOCTH. YCEUCHHOM
MTUPAMUIBI.

Kontponbsnas padora Nel2 «Ilupammga»

CamocTosiTeJibHAsi padoTa 00y4YaIOLIMXCS : BBHIIOJIHSHUE TOMAITHETO 3a/IaHus], BHIIIOJHEHHE PacueTHO-Irpaduueckoro 3a1aHus

Tema 8.4

CumMeTpuH B Ky0e, B napaJuiejienunese, B npuzMe u nupamujie. CeueHust Kyoa, npu3Mbl U MUPaAMHIbI.

CummMmetpun B Ky0e, B mapajuienenurneie, B npmmMe u nupamuae. CeueHns Ky0a, IpU3Mbl 1 THPaAMHUIBL.

CamocTosiTeibHas padora Ne23

CamocTosiTeTbHAs Pad0Ta 00Y4YAIOLIMXCS . BEITIONHEHNE IOMAITHETO 3aJaHUs

Tema 8.5

IIpeacraBjenne 0 NPaBUIbHBIX MHOTOIPAHHUKAX.

[IpencraBnenre o MpaBWIBHBIX MHOTOTPaHHUKAX (TETpas’ap, Ky, OKTadap, moaekasap u ukocasap). Ocu u IeHTPEI
CHMMETPHH TIPABUIHHBIX MHOTOIPAHHUKOB.

Ocu u HEHTPbI CUMMCTPHH NPABWIbHBIX MHOI'OT'PAHHUKOB.

CamocTosiTesibHasi padoTa Ne24

N P BN PWW|FR -
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Pazgen 9.

TeJia M NOBEPXHOCTH BPaIlCHHSA

[y
o

Tema 9.1

InauHAp U KOHYC.

Hunmuaap u koHyC. Y ceueHHBIH konyc. OCHOBaHUE, BRICOTA, OOKOBAsI TOBEPXHOCTH, 00pa3yrolasi, pa3sepTka. OceBbie
CEUCHHS U CeUeHUsl, MapauieIbHble OCHOBAHUIO

Pemenne 3aJa4: HUJIWHAP U KOHYC.

CamocrosiTenbHas padora Ne Ne25

CamocTosiTesibHAas pa00oTa 00yYaIOUIMXCSI . BBINOJHEHNE JOMAIIIHETO 33 JaHUsI

Tema 9.2

Ilap u chepa.

[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs kK cdepe (MOHATHE KacaTellbHON MIOCKOCTH K chepe, CBOHCTBO
KacaTeNbHOM MIIOCKOCTH, NPU3HAK KACATEIbHOM TIIOCKOCTH)

Ceuenue mapa u cdepsl. Penienue 3anaq.

CamocrosiTenbHas padora Ne 26

CamocTosiTesibHAas paG0oTa 00y4alOUIMXCH . BBINOJHEHUE JOMAIIIHETO 3aJaHus

WININ| N |[OWIN|F - (&~

Paznen 10

M3Mepe}ﬂ/lﬂ B reOMETpUM

-
~

Tema 10.1

OoneM.

O0beM. 1 ero u3mMepenue. MurerpanbHas Gpopmyna odbema.

Penienue 3aa4 ¢ NpiMEHEHHEM HHTErpalibHOM (hOpMYITBl 00beMa.

CamocTosiTenibHasg padora Ne27

CamocrosiTeJTbHAS paﬁoTa Oﬁy‘lalOHll/lXCfl: BBITTOJIHCHHUEC JOMAIIHETO 3aJaHuA

Tema 10.2

O0beMbl U IUTOIATH HOBerHOCTeﬁ MHOI'OI'PpaHHUKOB, KOHYCa, HWIHHAPA, 11apa.

®dopmyibl o0beMa Kyba, IpSMOYTOIBHOI0 NapauIeNIenuneia, NPU3MBL, IIHHIpa. DopMysbl o0beMa NHpaMHUIbl U
KoHyca. PopMyIIBI IIONIAIM TOBEPXHOCTEH MIMHpa U KoHyca. PopMybl 00beMa Imapa 1 IIomasu cgepsl.

PemieHue 3a1a4 Ha HaXOXKJeHHE 00BEMOB U IUIOLIAeH TOBEPXHOCTEH MHOIOIPAHHHUKOB, TEJl BPaAIICHHUSI.

CamocTosiTesibHasi padoTa Ne28

CamocrosiTeTbHAS paGOTa oﬁyqammnxcm BBITNIOJTHCHUC TOMAIIHETO 3aIaHUs

Tema 10.3

TITomoGue TeJ.

[ousitue monodus Tex. OTHOIICHHS TUIOMIA el TOBEPXHOCTEH U 00bEMOB TOJIO0HBIX TEll.

OTHollIeHUs TUIONIAJIel TOBEPXHOCTEH M 00bEMOB MOJOOHBIX TEll.

CamocTosiTesibHasi padoTa Ne29

CamocrosiTeIbHAS pa60Ta 06yqalo1uuxca: BBIITIOJJHCHHUC JOMAITHETO 3aJaHMs

NINFRIFRPIERINININ N (OINN|A PN

Paznen 11.

KOOp)ll/lHaTl)I H BEKTOPbI

=
N

Tema 11.1

Koopaunartsi

[psimoyronpHas (IekapToBa) cUcTeMa KOOPIMHAT B IpocTpaHcTBe. DopMysa paccTOSHUS MEXIY IBYMS TOUKAMHU.
YpaBHEHUS chEPHI, NIOCKOCHIU U NPAMOU.

YpaBHEHUS chEPHI, NIOCKOCHU U NPAMOU.

CamocTosiTenbHas padora Ne3(0

CamocTosiTeTbHAs Pad0Ta 00Y4YAIOLIMXCS . BEITIONHEHNE IOMAITHETO 3aJaHUs

Tema 11.2

BekTopbl.

GIN[(NIN| = Ol

IlonsTie BCKTOpA. MO,Z[yJ'IB BCKTOpA. PaBenctBo BCKTOPOB. CrokeHue BCKTOPOB. VYMHOXEHHE BCKTOpa Ha 4YHCIIO.
Paznoxenue BCKTOpA IO HalPaBJICHUSAM. Vron MCKAY ABYMS BCKTOpaMH. HpOGKL{I/Iﬂ BCKTOpa Ha OCb. KOOpL[I/IHaTLI
BCKTOpA. CKaHﬂpHOC IMPOM3BCACHUC BEKTOPOB.
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JlelicTBHSI ¢ BEKTOpaMHU

CamocrositenbHas padora Ne3l

CamocronTeIbHAS paﬁoTa 06yl1a10umxcs1: BBITIOJIHCHUC JOMAIIIHET'O 3a/IaHUA

Tema 11.3 Hcnosib30BaHne KOOPANHAT M BEKTOPOB NPH PelIeHHH MAaTeMaTHYeCKUX M NPUKJIAIHBIX 32a4.

Pemenne mateMaTHdeCcKuX 1 MPUKJIAJHBIX 3a1a4 € UCIOJIb30BAHMCM KOOPpAWHAT U BEKTOPOB.

Pemenne matemMaTHUecKux 1 MPUKJIAJHBIX 3a1a4.

IIpakTnuyeckoe 3ananne Nel8

CamocTosiTesibHAs pa0oTa 00yYalOUIMXCSI: BBINOJHEHNE JOMAIIIHETO 33 JaHUsI

KonTpoasnas padora Nel3 «KoopauHaTsl M BEKTOPBD»

I N LN

IMoaroToBKa K NUCbLMEHHOM YK3aMeHALIMOHHOM padoTe

N
w

[TpakTuyeckoe 3aganue Nel9

MaremaTuueckuii JUKTaHT Ne3

[Tpaktuyeckoe 3aganue Ne20

ITpakTuueckoe 3amanue Ne21

ITpaktuueckoe 3aganue Ne22

Martemarnueckuii fuktant Ne 4

ITpaxktuyeckoe 3amanue Ne23

ITpaktuueckoe 3amanue Ne24

[IpakTnyeckoe 3aganue Ne25

[IpakTuyeckoe 3aganue Ne26

[IpakTuyeckoe 3aganue Ne27

[IpakTuyeckoe 3aganue Ne28

WroroBas kouTposbHas pabora Nel

HroroBas kouTposbHas pabora Ne2

NINININININININDIN| PP

2-3

MaxkcumanbHas yaeOHas Harpyska
Obs3aTenbpHas ayaAUTOpHAast yueOHas Harpy3Ka (BCero)
CamocrosTenbHas paboTa o0y4aromerocs (BCero)

435
290
145

J11s XapaKTepUCTUKH YPOBHSI OCBOSHHS yueOHOT0 MaTepHalia UCIIONB3YIOTCS CIeAYIoNue 0003HAUCHHUS:

1. — 03HaKOMUTENBHBIH (y3HaBaHUE paHee H3yYCHHBIX 0OBEKTOB, CBOICTB);

2. — penpoAyKTUBHBIN (BBIIIOIHEHUE ACATEIHLHOCTH MO 00pa3Iy, HHCTPYKIIMH WU MOl PYKOBOJICTBOM)

3. — IPOIYKTUBHBIN (IUTAHUPOBAHKUE U CAMOCTOSITEILHOE BBITIOJHEHUE JICATEIBHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4)
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3. YCJOBUE PEAJIM3ALIMYA IPOTPAMMBI YYEBHOM
JTUCHUATNIUHBI

3.1. TpeOoBanuss K MHHMUMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0
Peanuzauus mporpaMmbl JUCHMIUIMHBI TpeOyeT Hamuyus ydyeOHOro kaOuHeTa
MaTeMaTUKH;
Ob6opynoBanue yueOHOro kabnHera:
1. YyebHO-IpakTHUYECKOE O0OPYAOBAHHE

1) AynutopHass JOCKa C MAarHHUTHOW  TIOBEPXHOCTBIO ©  HaOOpOM

OPUCTIOCOOJIEHUH ISl KPEeTIeHUs TaOIuIl.
2) KOMIJIGKT =~ WHCTPYMEHTOB  KJIACCHBIX:  JIMHEWKa,  TPAHCIIOPTHD,

yronsank(30°,60°), yronsuuk (45°,45%), uupkyns.

3) KoMILIeKT cTepeoMeTpUUECKUX T (JIEMOHCTPAIMOHHBIN ).
2. Cnenuanu3upoBaHHas yueOHas MeOeb

1) KomneroTepHsblii cTOI.

2) Illkad CeKIMOHHBIA I XpPAaHCHUS JIMTEPATYpbl M JEMOHCTPAIIMOHHOTO
000opy10BaHMUS.

3) Ilocagounsie MecTa -26 MITYK.
TexHuueckue cpercTBa 00y4eHHs :

1. HOyTOYK,
IPUHTEP Ja3epHbIH,
KonupoBanbHbil anmapar,
MYJIBTUMEINANIPOEKTOD,

ok wnN

. 9KpaH (Ha IITaTUBE WM HABECHOM )

3.2. TH®OPMAIIMOHHOE OBECIIEYEHUE OBYYEHUSA

OcCHOBHBIC HCTOYHHMKHU:

BammakoB, M.U. Matemaruka : yueOnuk / M.U. bammakos. - Mocksa: KaoPyec,
2017. - 394 c. -CIIO. https://www.book.ru/book/919991

HManasin A.A. Marematuka: yuyeOHuk / A.A. JanasH. - 3-¢ m3a. - M.: @opym:
NHOPA-M, 2017. - 544 ¢ - (IlpodeccuonansHoe oOpa3zoBaHue).
http://znanium.com/catalog.php?bookinfo=774755

JlonoJiHMTeIbHAS JIUTEPATYpPa

AanmoB III.A. AnreOpa 1 Hadana MaTeMaTHYECKOTO aHanu3a : yudeOHuK mis 10-
11 k. qist obmeoOpaszoBarenbHbix yupexaenuit / . A. Anmumos [u ap.]. - 18-e
n3n. - M. : [Ipoceemenue, 2012. - 464 c.

AtanacsH JI.C. 'eometpus. 10-11 kmaccel: yaeOHUK 1151 001I€00pa30BaTEIbHBIX
opranu3anuii: 6a30Beid u yrayoneHusnii yposuu / JI. C. Atanacas [u ap.]. - 4-¢
u3n. - M. : Ilpocsemenne, 2017. - 255 c.: mn. - (MI'Y - mkone. Maremaruka:
anreOpa ¥ Havajla MaTEMaTHYECKOTO aHaJIn3a, TeOMETPHS ).

bammakos M.U. MaremaTuka: y4eOHUK [UJIi HA4yaJbHOTO U CPEIHEro
obpazoBanus / M. U. bammakos. - 4-¢ u3a., crep. - M.: Axkanemus, 2012. - 256 c. -
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(HaganbHoe u cpennee npodeccuoHaibHoe 00pa3oBaHue).
Jlutepatypa /151 mpenojaaBarteJisi

@enepanbHblii  3akoH 0T 29.12.2012 Ne 273-®3 «0OO0 o6pa3oBaHuu B

Poccuiickon @enepanum».

[Ipuka3 MunucrepctBa oOpasoBanusi 1 Hayku PD ot 17.05.2012 Ne 413 «O0
yTBEpKACHUU (eaepalbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa
cpeaHero (IOJIHOT0) O0IIero 00pa3oBaHUs .

[Ipuka3 MunucrepctBa oOpasoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHHUH wu3MeHeHud B Ilpuxa3 MunHuctepctBa o00pa3oBaHUs M HAyKH
Poccuiickoit @eaepannu ot 17.05.2012 Ne 413 «*“O06 yrBepxkaeHun enepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CpeaHero (MOJHOro) oOIIero
oOpazoBaHus’».

[Tucemo JlemapramMeHTa TOCYIapCTBEHHOW TOJUTUKA B cdepe TOJITOTOBKH
pabouux kaapoB u JIIO Munucrepcta obpazoanus u Hayku PD ot 17.03.2015
Ne 06-259 «Pexomenpaniuu 1O OpraHW3alMKM TOJIYYEHHS CpPEIHEro OOIIero
oOpa3oBaHUs B TMpelesiax OCBOCHHUS O0O0pa30BaTEIbHBIX MPOTrpaMM CpPETHEro
npodeccroHansHOro o0pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y4eToM TpeOoBaHUN  (eAepallbHBIX T'OCYJAapCTBEHHBIX  00pa30BaTCIIBHBIX
CTaHJAPTOB M TOJydyaeMod mpodecCud WM  CHEHUATbHOCTH  CPETHETO
npodeccuoHaIbHOTO 00pPa30BaAHUS.

Bammakos M.M. MaremaTuka: KH. JIJIs IpemnoiaBaTes: MeTo. mocooue. — M.,
2013

BbammvakoB M.WU., [[vicanos III.M. Metogudeckoe ImocoOue I MOATOTOBKU K
EI'D. — M., 2011.

Koasirun FO.M., Tkauesa M.B, ®eodeposa H.E. u op. Maremaruka: airedpa u
Havajla MaTeMaTHYeCKOro aHanu3a. Anredpa M Havaja MaTeMaTHUYeCKOro aHalnu3a
(6a30BbIit U yriryoneHHbI ypoBHH). 10 kiace / mox pen. A.b.)Kuwxdyenko. — M.,
2014.

Konsirun KO.M., Tkauesa M.B., @edeposa H.E. u dop. Maremartuka: anrebpa u
Havajla MaTeMaTHYeCKOro aHanu3a. Anredpa W Havajga MaTeMaTHUYEeCKOro aHaIn3a
(6azoBbIit 1 yrmybsenHslil ypoBHu). 11 kmace / mox pen. A.b.XXwxuenko. — M.,
2014.

HNuTepHer — pecypcesbi:

e http://Muno6pHayku.pd/ - MunuctepcTBo o6pazoanus PO;
http:/edu.ru/ - deaepanpHBI 00pPa30BaTEILHBINA TOPTAT;
http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kimaccsr;
http://school-collection.edu.ru/ — DnekTporHbIi yueOHUK «MaTemaTrka B
mkoJjie, XXI Bex».

e http://fcior.edu.ru/ - madopmanmoHHBIC, TPEHUPOBOYHBIC H KOHTPOIHHBIE

MaTepHAIIbI.
ZNANIUM. RU
Bepesuna,H.A. Matematuka:yue6.mocooune / H.A. bepesuna, E.JI. Makcuna. -
M.: PUOP, 2007. - 175 c. - (IlpodeccuonansHoe 00pazoBaHue).
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Hanasan,A.A. Marematuka:yueOuuk / A.A. Jamasn. - 3-e wm3a. - M.
®opym:MHDOPA-M, 2013. - 544 ¢ - (IlpodeccrnonanpHOE 00pa3oBaHUE

HcaeBa, C.!U. Marematuka: yue6. nocodue / C. U. Ucaena, JI. B. Knay0, E. B.
IOpweBa. — Kpacnosipck: Cub. denep. yu-t, 2011.

Kpbuios,II. A. 3agaun u ympaxHeHHs] 1O OCHOBaM oOmed anreOpbl:
yue0.mocooue / IT .A. Kpeutos, A. A. Tyran6aes, A. P. Uexnos.- M.: ®JIMHTA,
2012.-208 c.

Iaoynun, M. . Martematuka: mocobue mis mocTymaromux B By3sl / M. N.
[ITaOynuH. - 6-¢ u3a. - M.: BUHOM. JlaGoparopus 3nanuit, 2012. - 694 c.: wi. -
(IToctymaem B BY3).

4, KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JAUCHUIIJINHBI
KoHTpoib W oOmeHKa pe3yJbTaTOB OCBOCHHUS JUCIIUIUIMHBI OCYIICCTBIISICTCS
npernojaBaTeieM B NIPOILECCe  NPOBEACHHS  NMPAKTHUYCCKHX  3aHSITHH,
CaMOCTOSITEIIbHBIX W KOHTPOJIBHBIX padOT, TECTHPOBAHUS, & TAK)KC BBITTOJIHCHHS
OoOydJaroIMMHUCS  WHIWBUIYAJIBbHBIX  3aJaHUH, TPOEKTOB,  HCCIICIOBAaHUH,
NPEJICTaBJICHHBIX B (DOHIAX OICHOYHBIX CPEJICTB IO O0O0IIco0pa3oBaTEILHOM
JTUCITUTUIHHE.

Pe3yabTaThl 00y4eHus ®opMBbI M METObI KOHTPOJISI H OL[€HKH

(ocBOEHHBIE YMeHNs1, YCBOCHHbIE 3HAHMS) pe3yJbTATOB 00y4YeHHsI
BBITIOJTHEHUE apU(PMETHIECKUX ACUCTBUI
HaJl YUCIIaMH, COYETast yCTHBIC U
MUCbMEHHBIE IPUEMBI; HAXOJUTh 1. CamocrostensHas paboTa
NpUOIKCHHBIC 3HAYCHUS BEJTMYUH U 2. @OpoHTaIBHBIH OIIPOC
MOTPEITHOCTH BRIUUCIECHUH (a0COIOTHAS U
OTHOCHTEINbHAs ); CPAaBHUBATh YHCIOBBIC
BBIPKCHHUS;
HaXO0XK/ICHHE 3HAYCHUI KOPHS, CTEIICHH,
norapudma, TPUTOHOMETPUYECKUX
BBIPOKCHHUI HAa OCHOBE OTIPEJICIICHHU, 1. CamocrosiTenbHast paboTa
UCTIOJNB3YS IPU HE0OXOTUMOCTH 2. ®poHTaIBHBIH OIIPOC
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS
NpUOIKEHHOM OLIEHKOH MPH MPaKTHYECKUX
pacyerax;
BBITNIOJIHEHUE NTPe0Opa30BaHMsl BEIPAKEHUI], 1. CamocrosrenbHas pabora
npuMeHsst GOpMYJIbI, CBSI3aHHBIE CO 2. @OpoHTaIBHBIH OIPOC
CBOWCTBAaMH CTETEHEH, IOrapru(MoB, 3. HunmuBunyansHast paboTa 1o KapToukam
TPUTOHOMETPHUYECKUX (PYHKIUH;
BBIUMCIIEHUE 3HAUYCHUH (PYHKIIUU TIO 1. CamocrosrenbHas pabora
3aJJaHHOMY 3HAUYEHUIO apryMeHTa Ipu 2. OpoHTaIbHBIN ompoc
pa3nuyHbIX coco0ax 3afanus QyHKIUY; 3. TectupoBanue

. 1. CamocrostensHas paboTa
OIpe/ielIeHne OCHOBHBIX CBOMCTB UHCIIOBBIX .
(GyHKIMH, MIUTIOCTPUPOBATH MX HA IpaduKax; 2. PpoHTALHEIT OMPOC .

3. BrmmonHeHue rpaduyeckux 3a1aHui

MOCTpOEHHE I'PpahUKOB U3YUEHHBIX (DYHKIIHA, 1. CamocrosrenbHas pabora
WLTIOCTPUPOBAHUE 10 IrpauKy CBOCTBaA 2. OpoHTaIbHBIN OMpoc
AJIEMEHTAPHBIX (PYHKIUHT; 3. BrmonHeHue rpaduyeckux 3a1aHui
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WCII0JIb30BAHUE TTOHATHS PYHKIIUHU ISt
ONMCaHUs U aHaJN3a 3aBUCUMOCTCH
BCIIMUMH;

1. CamocTositenpHas paboTa

HaxO0XKXJACHUC MMPOU3BOJAHBIX 3JICMCHTAPHBIX
dynximit;

1. CamocrostensHas paboTa
2. OpOoHTAIBHBIN OMPOC
3. TectupoBaHue

WCTIOJIb30BAHNE TIPOU3BOHOM [T N3YUECHHS
CBOMCTB (DYHKIIMI U TOCTPOEHHS IPaUuKOB;

1. CamocrositenbHas paboTa
2. OpOoHTAIBHBIN OMPOC
3. TectupoBaHue

NPUMEHEHHE MPOU3BOJTHOM ISl TPOBEICHUS
MPUOIKCHHBIX BEIYUCIICHUH, PEIlICHUE
3a7a4 NPUKJIATHOTO XapaKkTepa Ha
HaX0XXICHWE HanOOJIBIIErO U HANMEHBIIIETO
3HAYCHMUS,

1. WumuBupayanbHas paboTa 1O KapTOYKaM

BBIYHCIICHHUEC B HpOCT@fIHIHX cirydyasax
miomajin u 00BEMBI C UCIIOJIB30BAaHUEM
ONPCACIICHHOI'O MHTCrpajia,

1. CamocrositenbHast paboTa
2. TecrupoBanue

peIIeHNE palMOHaIbHBIX, TOKA3aTEIbHBIX,
JOTapu(PMUIECKUX, TPUTOHOMETPUIECKUX
YpaBHEHUM, CBOJSAIIMMCS K TUHEUHBIM 1
KBaJI[paTHBIM, a TAKKE aHAJIOTHYHBIX
HEPABEHCTB U CUCTEM;

1. WumuBupayanbHast paboTa Mo KapTOUKaM

UCI0JIb30BaHKE Tpauueckoro Meroaa
pelIeHrs ypaBHEHUN U HEPABEHCTB;

1. BoinonHenue rpadpuuecKkux 3aJaHui 1Mo
VH/IMBUyaJIbHBIM KapTOYKaM

n300paxkeHne Ha KOOPIUHATHOM TIOCKOCTH
pelIeHns ypaBHEHUH, HEPABEHCTB U CUCTEM
C IByMsI HEU3BECTHBIMH;

1. BeimosHeHue rpaguvecKux 3agaHui 10
WH/IMBUAyaJIbHBIM KapTOYKaM

COCTaBJICHUE M PEIICHNE YPAaBHCHUH 1
HEPaBEHCTB, CBS3BIBAIOIINX HEU3BECTHHIE
BEJIMYUHBI B TEKCTOBBIX (B TOM YHCIIE
MIPUKJIAHBIX) 3aa9ax.

1. CamocrositenpHas paboTa

pelIeHne MPOCTEHIINX KOMOUHATOPHBIX
3aJla4 METOJ0M epedopa, a TakKe C
MCI0JIb30BAHUEM U3BECTHBIX GOPMYI

1. CamocrositenbHas paboTa
2. TectupoBanue

BBIYHMCIICHHUEC B HpOCTCfII.HPIX ClIydasax
BCPOATHOCTHU COOBITHI Ha OCHOBE moacydcra
qHncija uCX0a0B,

1. CamocrostensHas pabota
2. TectupoBanue

pacrno3HaBaHHe Ha YepTekKax U MOJEIAX
MIPOCTPAHCTBEHHBIX (DOPM; yMEHHE
COOTHOCHUTBH TPEXMEPHBIE OOBEKTHI C UX
OTHCAHUSAMHU, U300PAKECHUSIMH,

1. UnauBuayanbHbIe TOMAIIHUE 3aJaHUs

OTMCHIBAHUE B3aUMHOI'O PACIOJIOKEHUS
MPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE,
apryMEHTHPOBAaHUE CBOM CYXAEHUS 00 3TOM
PacroJIOKEHUU

1. ®poHTaNBHEIN ONIPOC

aHaJIu3 B HpOCTCﬁHIPIX CJIydasaX B3aUMHOTO
PAaCIIOJIOKCHHU A 00BEKTOB B MMPOCTPAHCTBC

1. ®poHTaNBHEIN OIPOC

I/I306pa)KCHI/IC OCHOBHBIX MHOT'OTPAHHHUKOB 1
KPYIJIbIX TCJI; BBITIOJTHCHUC ‘-ICpTC)KCﬁ 10
YCJIOBUSAM 3aJia4;

1. WuauBuayanbHbIE JOMAITHHUE 3a/IaHUS
2. WunuBunyanpHas paboTa Mo KapToYKam

MOCTPOCHHE MPOCTEHININX CeUeHH Ky0a,

1. WunuBupayansHas paboTa 1o KapToyKam
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IIPU3MBI, TUPAMUIBL,

pemeHHe HJIaHI/IMeTpI/I'-IeCKI/IX 58 HpOCTef/'II_HI/IX
CTEPEOMETPUUYCCKUX 33/1a4 HAa HAXOXKJICHUE
FGOMeTpI/I‘IeCKI/IX BCIIMYNH (I[J'II/IH, YI‘HOB,
rIomasei, o0beMoB);

1. NumuBuayanbHas paboTa MO KapTOYKaM
2. VHmuBuayanbHBIC JOMAITHUE 3aIaHUS

WCTIOJIb30BAHUE TIPU PEIICHUH
CTEPEOMETPUIECKUX 33124
TUTAHUMETPUIECKUX (DAKTOB M METOJIOB;

1. I/IHI[I/IBI/II[yaJH)HI)Ie JOMalIHUEC 3aJaHus

IIPOBEJICHUE J1I0KA3aTEIbHBIX PACCYXKACHUH B
XOJI€ PEeLICHUs 3a]1a4;

1. ®poHTaNbHBII ONpOC
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