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Tosicnumenvnas 3anucka

Y4eOHbI Kypc TMpeaHa3HayeH Jid MpUOOpPETEeHUST W PpaCUIUpEeHHs 3HAHUU O
OPOCTPAHCTBE M TNPAKTUYECKH 3HAYMMBIX yMEHUHM, (DOPMUPOBAHMS s3bIKa OMHCAHUS
O00OBEKTOB OKPY’KAIOIIETO MHUpA, Uil Pa3BUTUS MPOCTPAHCTBEHHOTO BOOOPAKEHUS U
UHTYUIUH, MAaTeMaTH4YE€CKOW KYJbTYpbl, Ul 3CTETUYECKOIO BOCHUTAHUS YYalIUXCS.
N3ydyenne kypca BHOCHT BKJIAJ B Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, B (POPMUPOBAHUE
MOHATHUS JOKA3aTEIbCTBA.

Takum o00pazom, B XO0J€ OCBOCHHS COJIEp)KaHUS Kypca yualuecs MOTy4yaroT
BO3MOXXHOCTh Pa3BUThH MPOCTPAHCTBEHHBIC MPEACTABICHUS U W300pa3UTEIbHbIE YMEHUS,
OCBOUTBH OCHOBHBIE (PaKThl U METOJIbI CTEPEOMETPUH, U3YUUTh CBOMCTB MPOCTPAHCTBEHHBIX
T€J, HAYYUTHCS MPUMEHSATH MOyUEHHBIE 3HAHUS IS PEIICHHS MPAKTUYECKUX 3aau.

['maBHOW 1IE€NBIO JTAHHOTO Kypca SBISIETCS YyriayOJieHWe W paclIMpeHue 3HaHUM,
dbopMupoBaHUEe U OTpabOTKa MPOYHBIX MPAKTUYECKUX HABBIKOB, CHOCOOCTBYIOIIUX
YCHEIIHOM Ca4ye eIMHOT0 TOCYyAapCTBEHHOIO 9K3aMEHa 110 MaTEMaTHKE.

3agaum Kypca:

CUCTEMAaTHU3ALMsl CBEIEHUI O YMCiaxX; N3yYECHUE HOBBIX BUJIOB YMCJIOBBIX BBIPAKEHUN
U (hopMyI1; COBEPIIEHCTBOBAHNE MPAKTUYECKUX HABBIKOB U BBIYMCIUTENBHON KyJIbTYpBHI,
pacUIMpEHUE W COBEPIICHCTBOBAHUE alreOpanyecKkoro ammapara, cOpMHPOBAHHOIO B
CTapllel 1IKOJIE, U €ro MPUMEHEHHE K PEUICHUI0 MaTEeMATHYECKUX U HEMaTeMaTHUYECKHUX
3azay;

pacuIMpeHne U cucTeMaTu3alus oOlMX CBEIEHUN 0 PYHKIUAX, MONOJIHEHHUE Kilacca
M3y4yaeMbIX (YHKUUN, WUIOCTpAlUs MUPOTHl NPUMEHEHUS (QYHKUMA AJI1 ONMHMCAHMS U
M3YUYEHUs pealIbHbIX 3aBUCUMOCTEN;

(dopMHpOBaHKE YMEHUS TPUMEHSTH MOJYUYEHHbIE 3HAHUS JIJIS1 PEILICHUS TPAKTUYECKHUX
3a/1ay;

pa3BUTHE MPEACTABICHUM O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKPY’KarOIIEM MUPE, COBEPLICHCTBOBAHNE MHTEIUIEKTYAJIbHBIX U PEYEBBIX YMEHUH ITyTEM
oOoramieHusi MaTeMaTH4eCKOrO S3bIKa, PA3BUTHS JIOTHYECKOTO MBIILICHUS;

3HAKOMCTBO C OCHOBHBIMH UJIESIMU U METOJAMU MaTEMaTUYECKOTO aHAIU3A.

dopma opraHMzalMM 3aHATUH: OpoOJieMHas JIeKUUs, MPaKTUYECKHE 3aJaHMs,
caMoCTOATeNIbHas padoTa, TECThI, TPOEKT.

[To BceM paszgenam nporpaMmMbl HMEETCSI BO3MOXKHOCTb MCIIOJIb30BAHUS AJIEKTPOHHBIX
(1mudpoBbIX) 00pa30BATEIBHBIX PECYPCOB.

IIporpamma kypca «MaremaTudyeckuil IPaKTUKyM» paccuMTaHa Ha JBa IoJa
oOyueHnus, B o0beMe 102 yaca: 34 yaca B 10-m kiacce (1 gac B Hepento), 68 yacoB B 11-m
KJacce (2 yaca B HEJICIIO).

Cooeporcarnue yuebHo20 Kypca

Buipascenus u npeobpazosanusi.

[IpeoOpazoBanus anreOpanvdecKux BHIPAKCHUN U APOOEH, YHCIOBBIX PAITMOHAIBHBIX
BBIpaKEHUH, OYKBEHHBIX UPPALIMOHAIBHBIX BBIPAKEHUN, YUCIOBBIX TPUTOHOMETPHUUECKUX
BBIPAKECHUN, YHUCIOBBIX TPUTOHOMETPUYECKUX BBbIpAXKEHUM. DBpruucieHue 3HadYeHUU
TPUTOHOMETPUYECKUX BBIPAXKCHUU. BBbIlIOHEHWE JEHCTBUM C  LEJIBIMA  YUCJIAMHU,



HATypaJbHBIMU CTEMEHAMHU U LEJIbIMU PAlUOHAIBHBIMU BBIPAKEHUSAMH, C JIpOOSMH,
LEIbIMA CTEMEHSAMH U APOOHO-pAllMOHAIBHBIMU BBIPAKEHUSIMHU, JEUCTBUS C KOPHSIMH,
JIPOOHBIMU CTETICHSIMHU U UPPAIMOHAIBHBIMU BHIPAXKCHHUSIMHU.

Dynxyuu. Texcmoswvie 3a0ayul.

Utenue rpaduxkoB u guarpamMm. PabGora ¢ rpaduxamu, cxemamu, TaOIHIIAMU.
Omnpenenenue BenuuuHbl o rpaduky. Onpesaenenue BeIUYUHBI 10 Auarpamme. Hadama
TEOpPUU BepoATHOCTEN. Kiaccnueckoe onpenesienre BEpOSITHOCTH 3a1aHUS HAa IIOCTPOEHUE
U HWCCIECIOBAHHUE IPOCTEUIINX MATEMATUYECKUX MOJEIEH: MOACIMPOBAHUE PEATBHBIX
CUTYyallMi C MCHOJIb30BAHUEM CTATHCTHUYECKUX W BEPOATHOCTHBIX METOJIOB, pPELICHUE
MPOCTEHINX KOMOMHATOPHBIX 3aJa4 METOAOM Iiepebopa, a TakkKe C HCIHOJIb30BAHUEM
U3BECTHBIX (OPMYJI; BBIYHMCIECHHE B MPOCTEHIIMX CIy4yasX BEPOSTHOCTU COOBITHI Ha
OCHOBE IOZIcueTa yncia ucxoaos. [IpocTeiiine TekcToBbIe 3a1a4u. BeIOOp onTHMaIbHOTO
BapuaHTa. 3a/1a4 C IPUKIAJIHBIM COJIepKaHueM. TeKCTOBbIE 3aaun. YHcCIia U UX CBOMCTBA.
Oynkuus u napamerp. DyHKIUU, 3aJaHHbIE B sBHOM BuAe. [IpuMeHeHue CBOMCTB
¢bynkuun. OyHKINU, 33]JaHHBIE B HESIBHOM BHU/Ie. PerieHue 3aa4 pa3HbIMU CITIOCOOAMHU.

Ypaeuenus.

TpuronomeTpuyeckue ypaBHEHHUS: METOJbl pEIIEHUH U  OTOOp  KOpHEW.
Apubdmernueckuii crioco6. Anredpanueckuii croco0. ['eomerpuueckuit cnoco6. OCHOBHbBIE
METO/Ibl PELICHHUS] TPUTOHOMETPUUYECKUX ypaBHEHUH. TpUroHOMETpUYECKHUE ypaBHEHUS,
JIMHEWHBIC OTHOCHUTEIIBHO IIPOCTENIINX TPUTOHOMETPUYECKUX (yHKUIUH.
TpuroHoMeTpuyeckue YypaBHEHHs, CBOJSAIIMECS K alreOpanyeckuM YpaBHEHHUSIM C
MOMOILBIO 3aMeHbl. MeToJ1 pa3iokeHnus Ha MHOXuUTeNH. KoMOMHUpPOBaHHbBIE YPAaBHEHHS.
Cucrembl HEpPABEHCTB C OJHOW TmepeMeHHOW. (CwmenianHble HepaBeHCTBA. (CHUCTEMBI
HEPABEHCTB.

Dnemenmol MamemMamuideckKo20 aHaiu3d.

[TpousBoanas Gpyukimu B Touke. KacarenvHas k rpaduky ¢yHkiuu. ['eomeTpudeckuii
U (Qu3nyeckuii CMBICT MPOu3BOJAHOW. [Ipom3BomHbIE dIeMEHTapHBIX  (DYHKIIHIA.
[Ipou3BogHasi CyMMBI, TPOU3BEICHUS, YACTHOTO, ABYX (yHKIUMN. [ToHATHE O HEMPEPHIBHBIX
¢bynkuusx. Touku skcTpemMyMa (MakcuMyMa U MUHUMYyMa). MccneoBanue 3yieMeHTapHbIX
(GyHKIMA HA TOYKK SKCTPEMyMa, HaXOXJICHHE HAWOOJIBIIEr0 M HAWUMEHBIIIETO0 3HAYECHUN
(GYyHKIIMM C TIOMOIIBIO MPOU3BOAHON. [IprMeHeHHe MpPOW3BOIHON NP PEIICHUU 3ajad.
[TepBooOpa3znas. [lepooOpa3Hbie dIeMEHTapHBIX (DYHKITUH.

Cmamucmuxa u meopusi 6epoAmMHOCMeEU.

Yactora M BEpOATHOCTH COOBITHS. JlOCTOBEpHBIE, HEBO3MOXKHBIE M CIy4yalHbIE
coObITHS. Bhiuncnenue BEpOSTHOCTEH B OMbBITaX ¢ PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU
ucxojamu. Pelenue 3a1ay ¢ NpUuMEHEHHEM KOMOMHATOPUKHU. BeposTHOCTh CyMMBI JIBYX
HECOBMECTHBIX COObITUH. IIpOTHBOMOJIOKHOE COOBITUE M €ro BeposITHOCTh. [IpaBuio
YMHOXKEHUs BepoATHOcTed. @Dopmylia DOIHOM BEPOSITHOCTU. PelieHue 3agay ¢
MIPUMEHEHUEM JIEpPEBa BEPOATHOCTEN.

Bexmopul u koopounamul 6 npocmparncmee.

CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKTy BeKTopaMu. CKasipHOe
IIPOU3BEJICHUE BEKTOPOB B KOOpAMHATaX. [[puMeHeHrne BEKTOPOB MPU PELIEHUH 3a7a4 Ha
HaxOXXJICHUE PACCTOSHHM, JUIMH, IUIOMAaed u 00BEMOB. YpaBHEHHE IUIOCKOCTH B
IPOCTpaHCTBE. Y paBHEHHE cepbl B mpocTpaHcTBe. Dopmyrna assi BHIYMCIIEHUS paCCTOSHUS
MEXIy TOYKaMU B IPOCTPAHCTBE.



I nanumempus.

Pemenne 3amad ¢ NpuUMEHEHMEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3aJayd Ha
JIOKa3aTEIbCTBO U MOCTPOCHUE KOHTPIPUMEPOB. Mcnonp30BaHue B 3aa4ax MPOCTEUIINX
JOTUYECKUX TMpaBwi. PemieHue 3agad ¢ HCNOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOIIEHHM B  MPAMOYTOJBHBIX  TPEYrojbHUKaX, (aKTOB,  CBSI3aHHBIX C
YeThIPEXYTroibHUKaMU. PeleHne 3aiad ¢  HCMIONb30BaHHEM (PAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMU. PelieHue 3ajady Ha W3MEPEHHsS HA IUIOCKOCTH, BBIYMCIEHHE JUIMH WU
riomazeil. Pemenue 3a1ad ¢ noMOLIbI0 BEKTOPOB M KoopauHat. HarnsgHas crepeomerpus:
burypsl u ux nzo0paxenus (Kyo, mupamua, Mpu3Ma).

Cmepeomempusi.

Touka, mpsiMast ¥ IIOCKOCTh B IMPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIEACTBUS
U3 HHUX. B3auMHOE pacronoXeHue NpsIMBIX U IUIOCKOCTEd B  IMPOCTPAHCTBE.
[TapannenbHOCTh MPSMBIX U IJIOCKOCTEW B mpocTpaHcTBe. M300paxeHue MpoCTEHIIMX
IPOCTPAHCTBEHHBIX (PUTyp Ha IJIOCKOCTH. YTIbl B NpocTpaHcTBe. [lepneHaukyaspHOCTh
OpsIMBIX U II0cKocTel. [Ipoekius purypsl Ha MIOCKOCTb.

MHuororpannuku. [Tapamienenumnen. CBoilcTBa NPSIMOYTOIBHOTO MApaUICICIUIIE/A.
Teopema Iludaropa B mpoctpanctse. [lpuzma u nupamuga. [IpaBunbHas nupamuaa u
npaBuiibHas npusma. [Ipsmas nupamuaa. 1€MEHThI TPU3MbI U TUPAMHUIBIL.

Brriunciienre 3J€MEHTOB MPOCTPAHCTBEHHBIX (uryp (péOpa, auaroHadu, YIJIbl).
[Imomane NOBEPXHOCTH MNPABMIBHOM MHpPaMHABI W HpsAMOW mnpusMbl. [lnomane
MOBEPXHOCTU MPSMOIr0 KPYroBOTO LMJIMHAPA, MHPSIMOr0 KPYyroBOro KOHyca M wIapa.
[Tonsatue 00 06bEMe. OOBEM UpaMUIbl U KOHYCA, IPU3MBI U IHiIHHApa. O0BEM 11apa.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOLIEHUS MEKIY MIIOMAAIMU TOBEPXHOCTEN U
00BbEMaMHU ITOJOOHBIX TE.

IInanupyemule pe3yibmamoi 0c80eHUs YueOHO20 KYpCa

Jluunocmmuvwle pe3ynomamot

TOTOBHOCTh OOYYaOIIMXCS K TPYJAO0BOH MpodeCCHOHAIBHONW NESITEIHPHOCTH KaK K
BO3MOXXHOCTH Y4YacTHsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJIapCTBEHHBIX,
0OIIeHAITMOHATBHBIX MPOOJIEM;

MOTPEOHOCTh TPYAWUTHCS, YBKCHHE K TPyAy M JIOOIM Tpyda, TPYIOBBIM
JTOCTIKCHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIICHHE K Pa3HBIM
BHJIaM TPYJIOBOH JIEITEIILHOCTH;

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS; COOTBETCTBYIOIIETO YPOBHIO PA3BUTHS HAYKU U
TEXHUKU,

FOTOBHOCTh U CHOCOOHOCTH oOOydyarommxcss K OoOpa3oBaHHIO, B TOM YHCIE
caM0OOOpa30BaHMIO, Ha TMPOTSHKCHHM BCEH JKU3HHM, CO3HATEIbHOE OTHOIICHHE K
HEMIPEPHIBHOMY  O00pa30BaHWIO KaK yCIOBHUIO YCIHENIHOW TpodeccrHoHanpHON U
OOIIIECTBEHHOM JIEATENHLHOCTH;

HPaBCTBCHHOE CO3HAHUE W TOBEJCHHWE Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECCKUX
IIEHHOCTEH, TOTOBHOCTH U CIIOCOOHOCTH BECTU JIUAJIOT C JAPYTHMHU JIIOABMU, JOCTUTATh B
HEM B3aUMOTIOHMMAaHUSs, HAXOAUTh OOIIHUE IeJIU U COTPYAHUYATH JUISl KX JOCTHKEHUS,



pa3BUTHE KOMIIETEHIIMM COTpYAHMYECTBA CO CBEPCTHUKAMH, B3pPOCIBIMU B
oOpa3oBarenbHOi, y4eOHO-UCCIEeNOBATENbCKOM, TNPOEKTHOM W JPYyrux  BHUAAX
NS TENbHOCTH;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DAa3BUTUS HAYKH,
3HAUUMOCTH HAayKH, TOTOBHOCTb K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHHE
JO0CTOBEpHON HH(OpMaIeld O TEPEeIOBhIX JOCTHKEHUSX W OTKPBITUAX MHPOBON U
OTEYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U
00IIeCTBa;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHUCJIE CamMO0Opa30BaHUIO, Ha
MPOTSDKCHUH BCEH JKM3HH; CO3HATEIHLHOE OTHOIICHNE K HETIPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICTITHOM MPOo(EeCCHOHATBLHON U 00IIECTBEHHOU EATEILHOCTH;

OCO3HaHHBIA BBIOOpP Oymymied mpodeccmn Kak MyTh W CHOCOO peanu3anuu
COOCTBEHHBIX >KM3HEHHBIX TIJIAHOB.

Memanpeomemusie pe3yivmamol

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHHS OCHOBHOM 0Opa30BaTEIbHOM MPOrpamMMbI
MIPE/ICTABJICHBI TPEMsI TPYNIaMi YHUBEPCATbHBIX yueOHbIX nerctBuil (Y'Y I):

PerynsiTuBHBIC YHUBEpCATbHBIE YUueOHbIE AEHCTBUS

BrinmyckHUK HAy4HUTCS:

CaMOCTOSITENILHO OMpPEACATh 1IeJM, 3a7aBaTh NapaMeTPhl U KPUTEPUH, TI0 KOTOPHIM
MOYKHO OMPENIENIUTh, YTO 1IEb JOCTUTHYTA;

OIICHUBATh BO3MOXHBIE TMOCJEJACTBUS JOCTHUXKEHUS TIOCTAaBJICHHOM 1€ B
NEATEeIbHOCTH, COOCTBEHHOM >KM3HM M KM3HM OKPYXKAIOIIUX JIIOAEH, OCHOBBIBAsACH Ha
COOOPAXKEHUSIX ITUKU U MOPAJIH;

CTaBHUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEILHOM JICATCIBHOCTH 1
AKU3HEHHBIX CUTYaIUsX;

OIIEHUBATh PECYpPChl, B TOM 4YHUCIE BpeMs U JAPYrMe HEMaTEepUaIbHBIE PECYPCHI,
HEO0OXOMMBIE JUTsI IOCTHKEHHS TIOCTABJICHHOM 11EJTH;

BBIOMpATh MYTh JIOCTMXKCHHS IIeJIM, TUIAHUPOBATh DPEIICHHUE TMOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTEpUATIbHbIE U HEMATEpUAJIbHBIE 3aTPaThI;

OpraHu30BbIBaTh A(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTUKEHUS
MOCTaBJICHHOM 1IN,

COIOCTABJISATh TOJIYYCHHBIN PE3yJIbTAaT JEITEIbHOCTH C IOCTABJICHHOW 3apaHee
LIEJIBIO.

[To3HaBartenbHBIC YHUBEPCATBHBIC YUeOHBIE ACHCTBUS

BrinmyckHUK HAy4HUTCS:

MO3HABATh OKPYXKAIOUIMA MHP C TIOMOIILIO HAOJIIONCHUS, WU3MEPEHUs], OIbITa,
MOJIETUPOBAHUS;

KPUTUYECKA OIICHWBATh U WHTEPIPETUPOBATH MH(POPMAIIUIO C PaA3HBIX TO3UIIHH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

CpPaBHUBATbH, COTIOCTABIIATH, KIACCU(PUIIUPOBATH, PAHKUPOBATH OOBEKTHI TIO OJTHOMY
WJIM HECKOJIBKUM MPEJJI0KEHHBIM OCHOBAHUSM, KPUTEPUSIM;

TBOPUECKH peliaTh ydeOHbIE MPAKTUYECKUE 3aJadyd, YMETh MOTHUBHPOBAHHO
OTKa3bIBaThCS OT 00pa3lia, UCKaTh OPUTHHAIBHBIC PEIICHHUS;



OCYIISCTBJIATH IICJICHANIPABICHHBIA MOUCK BO3MOXHOCTEH IS IIMPOKOTO IMepeHoca
CPEJIICTB M CITIOCOOOB JEHCTBHS,

BBICTPAMBaTh  HMHJWBHAYaJIbHYI0  0Opa30BaTCIIBHYIO  TPACKTOPHIO,  yYHTHIBAS
OTpaHUYCHHS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIC OTPAHUYCHHS.

KoMMyHHKaTHBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS

BrITyCKHUK HAYyUUTCS:

YMETh BCTYIIaTh B PEUEBOEC OOICHIE, y4aCTBOBATH B JUAJIOTE, TOHUMATh TOUKY 3PCHUS
cobOecemHrKa, MPU3HABATH MIPABO HA MHOE MHEHUE;

OCYIIECTBIISITh JACIIOBYI0 KOMMYHHUKAITHIO;

MIPU OCYIIECTBICHUN TPYNIOBOW pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK U UYJICHOM
KOMaHJIbI B Pa3HbIX POJSX (TeHEpaTop HIeH, KPUTHK, HWCIOIHUTENb, BBICTYIAIOIIHH,
AKCHEPT U T.11.);

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBHUSX pPEabHOTO, BHPTYAJIBHOTO H
KOMOMHHUPOBAHHOT'O B3aUMOJICUCTBU,

pa3BepHyTO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIH30BAHHEM
a7IeKBaTHBIX (YCTHBIX M TMCbMEHHBIX ) SI3IKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(JIMKTOTEHHBIE CUTyallid M IPeaoTBpaIiaTh KOH(IUKTHI JO0 HUX
aKTUBHON (a3pl, BBICTpAUBATh JICJIOBYI0O M 00pa30BaTEIbHYI0 KOMMYHHMKAIIMIO, U30eras
JUYHOCTHBIX OIEHOYHBIX CYXICHHUH.

IIpeomemmnvie pezyrvmamuol

HaxOJIUTh 3HAYEHUS TPUTOHOMETPUYECKUX, HUPPALMOHAIBHBIX, CTENEHHBIX H
orapu(pMUUECKUX BBIPAXKECHHUI;

BBITIOJIHATD TOX]I€CTBEHHbIE npeoOpa3zoBaHus TPUTOHOMETPUUECKUX,
UPPALMOHATIBHBIX U JIOTapU(PMUUECKUX BbIPAKEHUI;

HaXOJMTb MIPOU3BOIHBIC FIEMEHTAPHBIX (PYHKIIMIA;

OPUMEHSATH anmnapaTr MaTeMaTHYEeCKOro aHaJIn3a K PEIICHHIO 3a/1aY;

[P BBIYMCIIEHUSAX COYETATh YCTHBIE U IMCbMEHHBIE PUEMBI, HCIIOIB30BATh TPUEMBI,
PalMOHAIN3UPYIOLINE BEIYUCIICHHUS;

OPUMEHATh TEOMETPUUECKUI CMBICII TPOU3BOJHON JUUISl PEILICHUS Pa3JIuYHbIX 3a]a4;

HaxoIuTh MO TrpaduKy (QYHKIMU M 1O TpapuKy MOPOU3BOAHOU MPOMEXKYTKH
BO3pacTaHusA(yObIBaHUS), TOUKH OSKCTpEMyMa, HauOoJiblliee (HAaUMEHbIIEE) 3HAYCHUs
(byHKIUY;

OPUMEHSThH B MPAKTUYECKUX 3a]ladyaX OCHOBHBIE MPABUJIA TEOPUU BEPOSITHOCTEH;

YMETh pelllaTh TEKCTOBBIC 3a/Jaud Ha JBM)KEHUE, HAa pabOTy, CMECH U CIUIaBbl, Ha
MPOLIEHTHI, HA MPOTPECCHUIO;

YMETh UCIOJIb30BaTh CBOMCTBA M3MEPEHUS UIMH, YIJIOB U IUIOIIAJECH MPU PEIICHUH
3a/1a4 Ha HaXOXJICHHE JUTMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, IPAyCHON MEPHI YIIa;

YMETb BBIYMCIIATH ILIOIIAAN TPEYTOJIBbHUKOB, IPSIMOYTOJIBHUKOB, TPANELH, KpyTra;

YMETh BBIYUCIIATH IUIOMIAIM OOKOBOI U MOJIHOM MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ
BpallleHUs, HAaXOJAUTb OOBEMBI.
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1.4 | Pemenue 3a7a4 ¢ napameTpamMmu aHaIUTHYECKUM 2 )
U rpauyecKuM crocobamu https://mouypox.pd
1.5 | Tumsl 33124 ¥ COCOOBI KX PEIICHUS 2 https://Monypoku.pdh
2 | Buipaoicenus u npeobpazosanusi 10
2.1 | [IpeoOpazoBanue anreOpandecKux BhIPaKEHUN. 1 )
Cxema Coprepa https://Mouypoku.pd
2.2 | MHOTOWIEHBI OT OJJTHOTO MTEPEMEHHOTO. 1 https://MorypoKH.pd
Muorouien P(X) u ero kopenb. Teopema besy ps: YPOKH-P
2.3 TO)KIICCTB?HHBIG npeoOpa3oBaHus. Pemenue 2 https://MorypokH.pd
ypaBHeHui. CnencTBys U3 TeopeMbl besy
2.4 | ®opmynsl Tpuronometpuu. [IpeoOpazoBanue 2
TPUTOHOMETPUYECKUX BBIPAXKCHUIA. https://Monypoku.pd
Hcnonb3oBanue (HopmyJi OJIOBUHHOTO yTiia
2.5 | [IpeoOpa3zoBaHue CTEMIEHHBIX BHIPAKCHUI C 1
palMoHaJIbHBIM MOKa3aTesieM. 3aauun https://Monypoku.pd
MTOBBIIICHHOMW CJIOXKHOCTH
2.6 | UppanmoHaapHbIC BRIpAXKEHUS 1 https://Mouypoku.pd
2.7 | IpoGHo-parrioHanbHbIe BRIpaKeHUs. MeTo 2 https://Monypoki.pd
MIOJICTAHOBKH M TPYNITHUPOBKHU
3 | Bonpocul nianumempuu 6
3.1 MHOFO}’F?J’IBHI/IKI/I. ®opmyusl uionaaei. Meroa 2 https://MorypoKH.pd
TIOMIAACH
3.2 | IIpoctpancTBenHas Teopema Iludaropa 2 https://mouypoku.pd
3.3 | OKpyXKHOCTH U MHOTOYTOJIbHUKH 2 https://Mouypoku.pdh
4 | Cmepeomempust 4
4.1 | TpuBuagbHBIE U BCIOMOTATEIbHbBIC 33/1a41 1 https://mMouypoxu.pd
4.2 | Bnucannsie u onucanubie. CTepeoMeTprUIecKue 1 )
uryps! https://mMouypoxu.pd
4.3 | CedeHnsi MHOTOTPAaHHUKOB. Brruucienue 1 hitps://MoHypOKH.p

IJIOIA e




4.4 | Yruel B ipocTpaHcTBe. TpexrpaHHbIi U 1
POCTP PEXTP https://monypoku.pd
MHOTOTPaHHBIN YTOJI
5 | Tpueonomempuueckue ypasuerus u 7
HepaseHcmsea
5.1 | Pemenue uppanmoHaabHbIX ypaBHEHUH. MeTo 1
ppatt yP A https://mMonypoxu.pd
Ma)KOpaHT
5.2 | Pemenue norapudmMuyeckux ypaBHEeHUH. MeTo 1
pud yp A https://Monypoxu.pdh
palMoHaIM3aIu1
5.3 | Tpuronomerpudeckre ypaBHEHUS, CBOISAIINECS 1
K aJire0OpandecKuM ypaBHEHUAM. MeTo bl
3aMEHbI HEM3BECTHOT'O M Pa3JI0KCHHS Ha https://Monypoxu.pdh
MHOXHUTEIU. METO| OLIEHKH JIEBOU U NPABOU
JacTel TPUTOHOMETPUUECKOTO YPaBHEHHUSI
5.4 | Meton pa3yioxkeHusl HAa MHOXKHUTEIH. 1
KomOuHupOoBaHHbIE ypaBHEHUS. https://Mouypoku.pd
CHMMETPHUYCCKUE YPABHCHUS
5.5 | Cuctembl HEPABEHCTB C OJTHOM IIEPEMEHHOM. 1
P A P https://mouypoku.pd
CwmernianHbIe HEPaBEHCTBA
5.6 | TpuronomeTpuyeckre ypaBHEHUS C 1
https://Mounypoku.
nuccaegopanueM OJ13 P yP PO
5.7 | Pemenue TpUrOHOMETPUUECKHUX HEPABEHCTB 1
P P P ’ https://Mounypoku.pd
HEPABEHCTB C ITapaMeTpaMHu
Ne HaumeHoBaHue pa3ie/ioB/TeM Kou- Bo3mokHOCTB
n/n BO HUCI0JIb30BAHMS
4acoB 0P
11 kaacc 68
1 | Memoo xoopounam 6
1.1 | CBs3b MEXOy KOOpAMHATAMHU BEKTOPOB U 6
71y KOOPA P https://mouypoku.pd
KOOPJIMHATAMH TOYEeK. METO T KOOpIMHAT
2 | Pewenue npukiadHulx 3a0au 18
2.1 | 3amaun Ha ONTUMAJIBHBINA BBIOOD 4 https://Monypoku.pdh
2.2 | DKOHOMHYECKHE 3a1a9H Ha BHIYHCICHUE 8
CJIO’KHBIX TIPOIIEHTOB. BhIunclieHrE TPOIIEHTOB https://monypoku.pd
B Pa3JIMYHBIX CXeMaX BKJIAJIOB
2.3 | 3amauu ¢ mapaMeTpaMu 6 https://Mmouypoku.pd
3 | Cmepeomempusi 18
3.1 | Pemenue reomeTpuyeckux 3amad. Y paBHCHHUE 2
p A p https://monypoku.pd
IJIOCKOCTH
3.2 | Pemenue 3a1a4 Ha IOCTPOCHHUE CCUCHUN U 4
A PO https://mMouypoxu.pd
HaXOXJICHUE WX TUIOMaaen
3.3 | Pemenue 3a1a4 MOBBIICHHON CIIOXKHOCTH 4
A https://mMouypoxu.pd

METOJIOM 00BEMOB




3.4 | Pemenue 3a7a4 Ha GUTYpHI BpallleHUsI 4 https://Mounypoku.pdh
3.5 | Hekoropsie cBefieHNs U3 TIJIaHUMETPUH. 4
https://Monypokw.
Teopema Menenasi. Teopema UeBbl P yP PP
4 | Ilpouseoonas 10
4.1 | 'eoMeTpUUECKUNA CMBICI IPOU3BOIHOM. 2
p P A https://mMonypoxu.pdh
ITepBooOpazHas
4.2 | HaxoxaeHue mpou3BOHOM IPOCTON U CIIOKHOM 2
8 P A P https://monypoku.pd
byHKIIMN
4.3 | UccnenoBanue GyHKIMH C TTOMOIIBIO 6
IPOU3BOIHOM PelieHne TeKCTOBBIX 3a/1au ¢ https://mMonypoxu.pdh
OMOIIBIO MPOU3BOTHOM
S5 | Dnemenmuvl meopuu 8eposimuocmelt 16
5.1 | Pemenue 3a1a4 Ha BEpOSATHOCTHBIE TEOPEMBI 6 https://Mmonypoku.pd
5.2 | [locTpoeHue u uccienoBaHNue MPOCTEUIITNX 2
MaTeMaTHYECKUX MOJICIICH: MOJACITUPOBAHNE
o ACTIP https://Mounypoku.pd
peaTbHBIX CUTYAIIUHA C UCTIOJIH30BAHUEM
CTaTUCTUYECKUX M BEPOSITHOCTHBIX METOJIOB
5.3 | 3agaHus MOBBIIEHHOTO U BRICOKOTO YPOBHS 8
cinoxxkHocty B EI'D, nouck ujie u MeToJ10B https://Monypoku.pdh
pelIeHus
Ioypounoe nranuposanue
No Koua- Bo3moxkHOCTD
I /;[ Tema ypoka BO UCIOJIb30BAHUS
4acoB 0P
10 kaace 34
B3aumnoe pacnonoxxeHue rpapukoB GyHKIUH.
1 TIlocTtpoenue u uTeHUE TPAPUKOB CIOKHBIX 1 https://Monypoku.pd
byHKIUH
9 PaGota ¢ rpadukamu, cxemamu, TabIUIIAMH.
KomOnHMpOBaHHBIC 331291
3  Omnpenenenue nmapameTpoB QyHKIIMH 1O TpadUuKy
Pemenue 3amay ¢ mapaMmeTpaMu aHATUTHIECKUM
4 5 p p 1 https://mMonypoku.pdh
U TpaduueckuM criocodamu
Pemenue 3amay ¢ mapaMeTpaMy aHATUTHICCKAM
5 5 P p 1 https://monypoku.pd
U rpaduueckuM crnocobamu
6  Tumbl 33124 1 CIOCOOBI UX PEIICHUS 1 https://monypoku.pd
7/ Tumbl 337124 ¥ CIIOCOOBI UX PEIICHUS 1 https://Monypoku.pdh
[IpeoOpazoBanue anreOpanvdecKux BhIPAKESHUH.
8 peodp p P 1 https://monypoku.pd

Cxema ['opHepa




MHOrouneHs! OT OJHOTO MTEPEMEHHOTO.

d Muorouien P(X) u ero kopenb. Teopema besy 1 hitps://momypoku.p¢

10 TO)K,ZIGCTBE:HHLIG npeoOpazoBanus. Pemenue 1 https://MoHypoKu.pd
ypaBHeHu#. Cieactusi u3 Teopembl besy

11 To;xneCTBS:HHLIe npeoOpa3oBanus. Pemenue 1 https:/MomypoKu.pd
ypaBHeHUH. CneacTBus u3 Teopemsl besy
®dopmyibl TpuroHomerpun. [IpeodpazoBanue

12 TpUrOHOMETPUYECKHUX BBIPAKCHUM. 1 https://Monypoku.pdh
Hcnonb3zoBanue (GopmyJi MOJOBUHHOTO yTiia
®opmyiel TpuroHometpun. [IpeodpazoBanue

13 TpUTOHOMETPHYECKHX BBHIPAKCHHM. 1 https://mouypoku.pd
Hcnonb3zoBanue (GopmyJi MOJOBUHHOTO yTiia
[IpeoOpa3zoBaHre CTEIIEHHBIX BRIPAKCHUH C

14 panvoHaJIBHBIM MOKA3aTeNeM. 3a/1aun 1 https://Monypoku.pd
MTOBBILIEHHOMN CIIOKHOCTH

15 HppanuoHaibHbIC BIPAKCHUS 1 https://Monypoku.pdh

16 JlpoGHO-parmoHaIbHBIC BEIpKeHUS. MeTon 1 https://MomypoKu.pd
MIOJICTAHOBKH M TPYNITUPOBKHU

17 JpoGHo-parimoHaibHbIe BeIpakeHus. Meton 1 https://MoHypoKu.pd
MOJICTAHOBKH M TPYMITHUPOBKH

18 MHOFOYFS)J'IBHI/IKI/I. ®opmyJiel ruiomaaen. Meroxn 1 hitps://MoHypOKH.pd
TUTOIACH

19 MHOFOYFE)J'II:HHKI/I. ®opmyisl momane. Meron 1 hitps://MOHyPOKH.pd
TUTOMIAACH

20 | TIpoctpanctBenHas teopema [ludaropa 1 https://mouypoku.pd

21 TIpoctpanctBeHHas Teopema [ludaropa 1 https://mounypoku.pd

22 | OKpY>KHOCTH M MHOTOYTOJIbHUKH 1 https://Monypoku.pd

23 | OKpY>KHOCTH M MHOTOYTOJIbHUKHU 1 https://mouypoku.pd

24  TpuBHanbHBIC M BCIOMOTATEIbHBIC 3a/1a91 1 https://Monypoku.pd
Bnucannsie u onucanubie. CTepeoMeTpruiecKue _

25 urypi 1 https://Monypoku.pd

26 Ceuenus MHOTOrPaHHHKOB. Brruucnenue 1 https://Momypoku.pd
TUIOMIAACH

97 Vel B MPOCTPAHCTBE. TpexrpaHHbIf 1 1 https://MouypoKki.pd
MHOTOTPAaHHBIN yTOJ

o8 Pemenne nppanmonanpHbIX ypaBHEHUNA. MeTon 1 https://MomypOKH.pd
MaKOpaHT

29 Pemenue uppanmoHanbHbIX ypaBHEHUNW. MeTon 1 hitps://MOHyPOKH.pd
MaKOpaHT
TpuronomeTpruyeckue ypaBHEHUs, CBOISIINECS K

30 anreOGpanyeckum ypaBHEHUSIM. MeTOAbI 3aMEHBI 1 https://mounypoku.pd

HCHU3BCCTHOI'O M PA3JIOKCHHUSA HA MHOKXHUTCIIN.




Meton OLEHKH JIEBOM U MPABOM YaCTeM
TPUTOHOMETPUYECKOTO YPABHEHUS

MCTOI[ Pa3JI0KCHUA Ha MHOKHUTCIIN.

31 KomOuHUpOBaHHBIE ypaBHEHUS. 1 https://Monypoku.pdh
CuMMeTpruyecKue ypaBHEHUS
CucTteMbl HEPaBEHCTB C OJIHOM MTEPEMEHHOM.
32 P A P 1 https://Monypoku.pdh
CwmenianHble HEPaBEHCTBA
TpuroHomeTpuyeckue ypaBHEHUS C
33 1 https: .
uccaegopanueM OJ13 Hps://MOMYDOKHL.P(
Pemmenne TpuroHOMETpUYECKUX HEPABEHCTB
34 P p p ’ 1 https://Monypoku.pdh
HEPABEHCTB C TTapaMeTpaMH
No Kou- Bo3moxkHOCTH
I /;1 Tema ypoka BO HCMO0JIb30BAHUSA
4acoB 0P
11 knace 68
CBs13b MKy KOOpAMHATAMHU BEKTOPOB H
1 A1y KOOPA P 1 https://mouypoku.pd
KOOPJIMHATAMH TOYEK. METO T KOOpIMHAT
CBsi3b MEX]Ty KOOpAMHATAMHU BEKTOPOB U
2 /1Y KOOPA p 1 https://Monypoku.pdh
KOOpJIMHATaMU ToueK. MeToj1 KoopauHaT
CBs13b MEXTy KOOpAMHATAMHU BEKTOPOB H
3 1Y KOOPA P 1 https://mounypoku.pd
KOOpJIMHATaMHU TO4eK. MeToj1 KoopauHaT
CBs13b MEXTy KOOpAMHATAMHU BEKTOPOB H
4 Ay KOOpa p 1 https://Monypoku.pd
KOOPJIMHATaMH TOYeK. METO T KOOpIMHAT
CBsi3b MEXTy KOOpAMHATAMHU BEKTOPOB U
5 A1y KOOPA p 1 https://Monypoku.pdh
KOOpJIMHATaMHU ToueK. MeToj1 KoopauHaT
CBs13b MEXTy KOOpAMHATAMHU BEKTOPOB H
6 71y KOOPA P 1 https://mounypoku.pd
KOOPJIMHATaMH TOYEK. METO T KOOpIMHAT
7  3amaum Ha ONITUMAaJIBHBIN BBIOOD 1 https://Monypoku.pd
8 | 3agauu Ha ONTUMANBHBIN BEIOOD 1 https://mounypoku.pd
9  3amaum Ha ONITUMAaIBHBIN BHIOOD 1 https://Monypoku.pd
10 3amauu Ha ONTUMAJIBHBINA BHIOOD 1 https://Monypoku.pdh
DKOHOMUYECKHE 33141 HA BEIYHUCIICHUE
11  caoXHBIX IPOIIEHTOB. BhIunciieHre MPOIEHTOB B 1 https://monypoku.pd
Pa3IMYHBIX CXeMaX BKJIAJIOB
DKOHOMHYECKHE 3a/1a41 Ha BEIYHCIICHUC
12 | clIOXHBIX MPOIIEHTOB. BhIuKclieHrEe MPOLIEHTOR B 1 https://Monypoku.pdh
Pa3IMYHBIX CXeMaX BKJIAJIOB
DKOHOMHYECKHE 3a/1a41 Ha BEIYHCIICHUC
13  CIOXKHBIX MPOIICHTOB. BRIYUCICHHE MPOIICHTOR B 1 https://mMonypoku.pdh

Pa3INYHbIX CXCMaX BKJIAJ0B




ODKOHOMUYECKHE 3aJa41 Ha BbIYMCIICHHUEC

14 | cOXHBIX NPOLEHTOB. BhIuKclieHrE MPOLIEHTOB B 1 https://monypoku.pd
Pa3IMYHBIX CXeMaX BKJIAJIOB
DKOHOMHUYECKHE 3aJ]a4i Ha BHIYUCIICHUE

15 | cloXHBIX NMPOIIEHTOB. BhIUKClIeHHE POLIEHTOR B 1 https://Monypoku.pdh
Pa3JIMYHBIX CXeMaX BKJIAJIOB
DKOHOMUYECKHE 33191 HA BEIYHCIICHUE

16  CIOXHBIX MPOIICHTOB. BrIunCIeHNE POIIEHTOB B 1 https://monypoku.pd
Pa3IMYHBIX CXeMaX BKJIAJIOB
DKOHOMHUYECKHE 3aJ]a4i Ha BHIYUCIICHUE

17  CIOXHBIX MPOTICHTOB. BrIuncieHNe MPOIEHTOB B 1 https://monypoku.pd
Pa3IMYHBIX CXeMaX BKJIAJIOB
DKOHOMUYECKHE 33/1a4M HA BBHIYHMCIICHUE

18 | cIIOXKHBIX MPOIIEHTOB. BhIUKCIICHHE TIPOLIEHTOR B 1 https://Monypoku.pd
Pa3JIMYHBIX CXeMaX BKJIAJIOB

19 3amauu ¢ mapaMeTpaMu 1 https://monypoxu.pd

20 3apaum ¢ mapameTpamu 1 https://Monypoku.pdh

21 3apaum ¢ mapameTpamMu 1 https://mounypoxu.pd

22 3apauM ¢ mapameTpamu 1 https://Monypoku.pd

23 3amaum ¢ mapameTpamu 1 https://Monypoku.pd

24  3apaum ¢ mapameTpamu 1 https://Monypoku.pdh

o5 Pemenne reomeTprudeckux 3a1ad. Y paBHEHUE 1 https://MomypoKu.pd
TIJIOCKOCTH

26 Pemenne reomerpuyeckux 3amad. Y paBHEHUE 1 hitps://MOHyPOKH.pd
TUIOCKOCTH

97 Pemenue 3amay Ha MOCTPOCHHE CEUCHUH U 1 https://MomypoK.pd
HaXOXXJIEHUE WX TUIOIIa e

8 Pemenue 3amau Ha HOCTpoVeHI/Ie CECUCHUH U 1 hitps://MoHypOKH.pd
HaxXOXXJIEHUE WX IUIOIIaIeH

29 Pemenue 3amau Ha MOCTPOCHUE CECUCHUH U 1 hitps://MOHyPOKH.pd
HAXOXJCHUE UX TJIOMAeH

30 Pemenue 3amay Ha MOCTPOCHHE CEUYCHHH H 1 https://MouypoKki.pd
HAXOXKICHUE MX IIIOMA e

31 Penrenue 3a/1a4 mOBBIIEHHOW CII0KHOCTH 1 https://MomypOKH.pd
METOJI0OM 00BEMOB

32 Pemenue 3aga4 NOBBIIIICHHOU CI0XKHOCTH 1 hitps://MOHyPOKH.pd
METOA0M 00BEMOB

33 Penrenue 3a1a4 NOBBIIEHHON CII0KHOCTH 1 https://MomypOKH.pd
METOJI0M 00bEMOB

34 Pemenue 3aga4 NOBBIIIIEHHOUN CI0XKHOCTH 1 hitps://MOHyPOKH.pd
METOJI0M 00bEMOB

35 Pemenwne 3a1a4d Ha GUTYPHI BpAIICHUS 1 https://monypoku.pd

36  Pemrenue 3ana4 Ha GUTYPHI BpaIICHHUS 1 https://Monypoku.pd




37  Pemenwme 3ama4 Ha (PUTYPHI BpAIICHHS 1 https://Monypoku.pd

38  Pemienue 3a1a4y Ha GUTYPHI BpAIICHUS 1 https://Monypoku.pdh
Hexoropsie cBenenus u3 mianumerpuu. Teopema

39 MeHenaF:[. Teopé[Ma UeBnl P P 1 https://monypoxu.p
HexoToprbie cBenenus u3 mianumeTpun. Teopema

40 MeHenaI;)I. Teopé[Ma UYeBnl ’ P . hitps://mouypoxi.pd
Hexoropsie cBenenus u3 mianumerpuu. Teopema

41 MeHenaF:[. Teopé[Ma UeBnl P P 1 https://monypoxu.p
HexoToprbie cBenenus u3 mianumeTpuu. Teopema

42 MeHenaI;)I. Teopé[Ma UYeBnl ’ P . hitps://mouypoxi.pd

43 ['eomeTpudecknii CMBICI IPOU3BOAHOM. 1 hitps://MoHypOKH.pd
ITepBooOpazHas

44 ['eoMeTprueckuil CMBICII IIPOU3BOIHOM. 1 https://MoHypPOKH.pd
[TepBooOpazHas

45 Haxoxaenue mpon3BoIHON MPOCTOMN U CIIOKHOU 1 hitps://MomypoKu.pd
byHKIIIH

16 Haxoxnenue nmpon3BoIHON MPOCTOMN U CIOKHOU 1 hitps://MoHypOKH.pd
(byHKIIUH
UccnenoBanue GyHKIUU C TOMOIIBIO

47 mnpousBojHOU PemieHne TeKCTOBBIX 3a4a4 ¢ 1 https://Monypoku.pdh
MTOMOIIBIO MPOU3BOTHOM
Uccnenosanue GpyHKIMU C TOMOIIIBIO

48 mnpousBomHON Perenne TEKCTOBBIX 3a/1ad C 1 https://Monypoku.pd
MTOMOIIIBIO TIPOU3BOTHOM
UccnenoBanue GyHKIUU C TOMOIIBIO

49 mpousBoaHOU PemieHne TeKCTOBBIX 3a1a4 ¢ 1 https://Monypoku.pd
MTOMOIIIBIO TIPOU3BOTHOM
UccnenoBanue GyHKIUU C TOMOIIBIO

50 mpowm3sBoaHON Pemienne TEKCTOBBIX 3a/1a4 ¢ 1 https://Monypoku.pd
MTOMOIIBIO MPOU3BOTHOM
Uccnenosanue GyHKIIMU C TOMOIIBIO

51 npowusBoaHOM PelieHne TEKCTOBBIX 3a/1au ¢ 1 https://Monypoku.pdh
ITIOMOIIBIO POU3BOJHOU
UccnenoBanre GyHKITUU C TOMOIIIBIO

52 mpowm3BoaHOI Pelrenne TEKCTOBBIX 3a/1a4 ¢ 1 https://monypoku.pd
ITOMOIIBIO POU3BOJHOU

53 Pemrenne 3a1a4 Ha BEPOSTHOCTHBIC TEOPEMBI 1 https://Monypoku.pd

54 | PerieHue 3a7a4 Ha BEPOSITHOCTHBIE TEOPEMBI 1 https://Monypoku.pdh

55  PemeHue 3a1a4 Ha BEPOSTHOCTHBIE TEOPEMBI 1 https://Monypoku.pd

56 | Pemrenue 3a1a4 Ha BEPOSTHOCTHBIE TEOPEMBI 1 https://Monypoku.pd

57 | PemeHue 3a/1a4 Ha BEPOATHOCTHBIE TEOPEMBI 1 https://Monypoku.pd

58 Pemrenne 3a1a4 Ha BEpOSTHOCTHBIE TEOPEMBI 1 https://Monypoku.pd




[TocTpoeHue u uccieq0BaHue MPOCTEUIINX
MaTeMaTUYECKUX MOJEJICH: MOJAEIUPOBAHUE
peaNbHBIX CUTYALHI C UCIIOJIb30BAHUEM
CTaTUCTUYECKUX U BEPOSATHOCTHBIX METO/IOB

59 1 https://Monypoku.pdh

HOCTpOCHHe U UCCIICAOBAHUC HpOCTCﬁMHX
MAaTCMaTHYCCKUX MOHCHeﬁI MOACIIMPOBAHUC
PCAIBbHBIX CI/ITyaHI/Iﬁ C HUCITIOJIB30BAHUCM
CTaTUCTHUYCCKHX W BCPOATHOCTHBIX MCTO/J0B

60 1 https://monypoku.pd

3amaHust MOBBITIIEHHOTO W BBICOKOT'O YPOBHS
61 cnoxnoctu B EI'D, nouck uaeit u MeToa0B 1 https://Mmouypoku.pd
pelIeHus

3aaHust MOBHITIICHHOTO W BHICOKOTO YPOBHS
62 cmoxraoctu B EI'D, mouck uaeit u MeToa0B 1 https://Monypoku.pd
pereHus

3aaHus MOBBIIIIEHHOTO U BBICOKOTO YPOBHS
63 cnoxnoctu B EI'D, mouck unei u METOI0B 1 https://Monypoku.pdh
penieHus

3aI[aHI/I$I IMOBBINICHHOTO 1 BBICOKOT'O YPOBH:

64 cnoxuoctu B EI'D, mouck uael u METOI0B 1 https://Monypoku.pdh
penieHus

3aaHKs MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
65 cnoxnoctu B EI'D, mouck uzei u MmeTonoB 1 https://monypoku.p¢p
pereHus

3aaHus MTOBBIIIIEHHOTO U BBICOKOTO YPOBHS
66 cnoxnoctu B EI'D, mouck uael u METOI0B 1 https://Monypoku.pd
penieHus

3aaHus MTOBHITIICHHOTO M BBICOKOTO YPOBHS
67 cnoxnoctu B EI'D, mouck uaeit u MeToa0B 1 https://Monypoku.pdh
perieHus

3aaHus MTOBHITIICHHOTO W BBICOKOTO YPOBHS
68 cmoxnaoctu B EI'D, mouck uaeit u MeTo0B 1 https://Monypoku.pdh
peIIeHHS

Yuebno-memoouueckoe obecneuerue oopazosameibHo20 npoyecca

OcHoBHas nuTeparypa:

1. Amumos 1. A., Konsruna FO.M., TkaueBa M.B. u npyrue «MatemaTtuka: anredpa u
Hayaja MaTEeMaTHYeCKOTO aHanu3a, reoMerpus. AjnreOpa M Hadajla MaTeMaTHYECCKOTO
anaiam3a». 10-11 kmacc.

2. Atanacsn JI.C., byty3oB B.®., Kagomies C.b. u npyrue «Martemartuka: anredpa u
Hayajia MaTeMaTH4ecKoro aHanusa, reometpus. ['eomerpus». 10-11 knacc.



JlonoJIHUTENIBbHAS TUTEPATYpA:

1. bynumoBuu E.A., BynsiueB B.A. «Maremaruka. BepositHocTh u cratuctuka. 10
kiacc (bazoBblii U yriyOIEHHBIN YPOBHHM )».

2. bynumoBuu E.A., bynbsiueB B.A. «Marematuka. BepoarHocTs u ctatuctuka. 11
kiacc (bazoBbliii U yriyOIEHHBIN YPOBHHM )».

3. EI'D 2025. Marematuka. ba3oBsiii ypoBeHb. 36 BapuaHTOB. THIOBBIE BapUaHTHI
sK3aMEHAIMOHHBIX 3amanuii / A. B. Aarponos, U. P. Beicoukuii, A. B. 3abenun, E. A.
Cemenko, H. A. Compynosa, C. B. Cranuenko, 1. A. XoBauckas, /. O. [lInons, 1. B.
SAmenko; nox pen. U. B. SAmenko.

4. EI'D 2025. Maremaruka. [Ipodunpueiii ypoBeHb. 36 BapuaHTOB. TuIOBbIE
BapUaHThl dK3aMeHANMOHHBIX 3amanmii / W. B. Smenko, M. A. BomukeBuu, O. A.
Boponuaruna, U. P. Beiconkuii, P. K. I'opaun, II. B. Ceménos, O. H. Kocyxun, /. A.
dénopoBbix, A. 1. Cy3nanbies, A. P. Ps3anosckuii, B. A. Cmupnos, A. C. Tpenanun, A.
B. Xauarypsn, C. A. lllecrakos, /1. 3. IlIHonk; nox pen. 1. B. Amenko.

5. EI'D. Maremaruka. ba3oBsiii ypoBeHb. THUIIOBBIE SK3aMEHAIMOHHBIE BapraHThl. 30
BapuanToB / [Tox pen. U.B. Smenko.

6. EI'D. Marematuka. IlpodunbHbiii ypoBeHb. THUIOBBIE dK3aMEHAIMOHHbBIC
BapuanThl. 10 Bapuantos / [lox pen. U.B. Smenko.

7. EI'D. Marematuka. IlpodunbHbiii ypoBeHb. THUIOBBIE 3K3aMEHAMOHHbBIE
BapuaHThl. 36 BapuantoB / [lox pen. U.B. Amenko.

8. EI'2-2025: MaremaTuka: 20 TpeHUPOBOYHBIX BAPUAHTOB SK3aMEHAIIHOHHBIX padoT
JUISl TIOATOTOBKU K €IMHOMY TOCYAapCTBEHHOMY SK3aMeHY: MPO(UIbHBIA YPOBEHb / MO
pen. U.B. Amenko.
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